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This health technology assessment report is based on research conducted by the Center for
Evidence-based Policy (Center) under contract to the Washington State Health Care Authority
(HCA). This report is an independent assessment of the technology question(s) described based
on accepted methodological principles. The findings and conclusions contained herein are those
of the authors, who are responsible for the content. These findings and conclusions do not
necessarily represent the views of the Washington HCA and thus, no statement in this report
shall be construed as an official position or policy of the HCA.

The information in this assessment is intended to assist health care decision makers, clinicians,
patients, and policymakers in making evidence-based decisions that may improve the quality and
cost-effectiveness of health care services. Information in this report is not a substitute for sound
clinical judgment. Those making decisions regarding the provision of health care services should
consider this report in a manner similar to any other medical reference, integrating the
information with all other pertinent information to make decisions within the context of
individual patient circumstances and resource availability.

About the Center for Evidence-based Policy

The Center is recognized as a national leader in evidence-based decision making and policy
design. The Center understands the needs of policymakers and supports public organizations by
providing reliable information to guide decisions, maximize existing resources, improve health
outcomes, and reduce unnecessary costs. The Center specializes in ensuring that diverse and
relevant perspectives are considered and appropriate resources are leveraged to strategically
address complex policy issues with high-quality evidence and collaboration. The Center is based
at Oregon Health & Science University in Portland, Oregon.

Conflict of Interest Disclosures: No authors have conflicts of interest to disclose. All authors
have completed and submitted the Oregon Health & Science University form for Disclosure of
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Executive Summary
Structured Abstract
Purpose

This health technology assessment evaluates the effectiveness (e.g., total weight loss, change in
body mass index [BMI]), safety (e.g., reoperations, serious adverse events), and cost-
effectiveness of metabolic and bariatric surgery (MBS) compared with nonsurgical interventions
(e.g., exercise, medications) in adults and children with overweight or obesity. This report only
covers MBS procedures or devices in populations not currently eligible under the 2015 coverage
determination made by the Washington Health Technology Clinical Committee.

Methods
Data Sources

We conducted searches across multiple electronic databases and analyzed 30-day postsurgery
patient-level data from the publicly available Metabolic and Bariatric Surgery Accreditation and
Quality Improvement Program Registry.

Study and Guideline Selection

We conducted dual independent title and abstract screening and full-text article review for
English-language randomized controlled trials (RCTs), nonrandomized studies, and economic
evaluations of MBS in adults and children. We also selected and assessed relevant clinical
practice guidelines using a similar process.

Data Extraction and Risk-of-Bias Assessment

We used standardized procedures to extract relevant data from each of the included trials and
performed dual independent risk-of-bias assessment on the included studies and guidelines.

Data Synthesis and Analysis

We used the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE)
approach to rate the overall certainty of evidence (CoE) of selected measures of outcomes.

Results

We identified limited evidence on the effectiveness of adjustable gastric bands (AGBs) in adults

who are currently not covered:

¢ AGB:s are more effective than a very-low-calorie diet plus orlistat in adults with a BMI = 30
to < 35 kg/m? and an obesity-related comorbidity (very low to moderate CoE; 1 RCT)

e AGB:s are more effective than multidisciplinary care in adults with type 2 diabetes mellitus
and a BMI > 25 to < 30 kg/m? (very low to low CoE; 1 RCT)

We identified limited evidence on the effectiveness of MBS procedures that were FDA-

approved since the 2015 coverage determination:

e One-anastomosis gastric bypass (OAGB) is similarly effective or more effective than Roux-
en-Y gastric bypass (RYGB) or sleeve gastrectomy (SG) in adults with a BMI of > 30 kg/m?,
with or without an obesity-related comorbidity (moderate to high CoE; 3 RCTs)

e OAGB, the Orbera intragastric balloon (IGB), and endoscopic sleeve gastroplasty (ESG) are
more effective than low-calorie diet and exercise lifestyle interventions in adults with a

Bariatric Surgery: Draft Evidence Report 1
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BMI > 30 to < 50 kg/m?, with or without an obesity-related comorbidity (low to moderate
CoE; 3 RCTs)

e |GBs (Obalon and TransPyloric Shuttle) are more effective than sham surgery, with or
without a lifestyle intervention, in adults with a BMI = 30 to < 40 kg/m? (moderate CoE; 2
RCTs)

We identified limited evidence on MBS in children and adolescents:
¢ AGBs, RYGB, and SG are more effective than reduced calorie intake, exercise, and behavior-
therapy lifestyle interventions (very low to low CoE; 3 RCTs)

We did not identify any eligible comparative studies for biliopancreatic diversion (BPD) with or
without duodenal switch, or single-anastomosis duodenal ileostomy with sleeve gastrectomy
(SADI-S), for either children or adults.

Economic findings for populations and MBS procedures not currently eligible under the 2015

coverage determination include:

e ESG was cost-effective for individuals with BMI = 30 to < 35 kg/m?, and SG was cost-
effective for individuals with BMI > 35 kg/m?, compared with semaglutide and lifestyle
interventions in individuals aged > 40 (very low CoE; 1 cost-effectiveness analysis)

e IGBs were not cost-effective at any willingness-to-pay threshold for adults with overweight
or obesity (i.e., BMI > 25 kg/m?) compared with commercially available nonsurgical weight-
loss interventions (moderate CoE; 1 cost-effectiveness analysis)

We did not identify any eligible cost-effectiveness analyses comparing MBS with other
interventions for children and adolescents. We also did not identify any cost-effectiveness
analyses involving 2 of the currently uncovered procedures (OAGB and SADI-S).

Overall, clinical practice guidelines recognize MBS as an effective intervention for weight loss
and resolution of obesity-related comorbidities in eligible individuals. These recommendations
are fairly consistent across personal characteristics (e.g., BMI, race or ethnicity, presence or
absence of an obesity-related comorbidity). Some guidelines include recommendations for or
against specific types of MBS in adult populations, with some acknowledgment of inconclusive
evidence for relatively new procedures. The American Academy of Pediatrics recommends those
aged 13 to 17 years be referred for evaluation for RYGB or SG at an MBS surgery center. A few
guidelines also provide statements related to the eligibility of pediatric individuals with
overweight or obesity, which are mixed overall. Payer policies varied in coverage decisions for
MBS in adults and adolescents.

Metabolic and bariatric surgery is generally an effective and safe intervention for weight-loss and
resolution of obesity-related comorbidities in eligible individuals when compared to nonsurgical
interventions (e.g., diet, exercise, medication). The most common adverse events were nausea
and vomiting. Deaths and complication-related reoperations were rare.

Bariatric Surgery: Draft Evidence Report 2



WA - Health Technology Assessment March 1, 2024

Metabolic and bariatric surgery (MBS) is an umbrella term encompassing several surgeries and
procedures that make changes to the digestive system to help people lose excess weight. These
procedures may also be referred to as “weight-loss surgery” or “bariatric surgery,” and can
include weight-management devices regulated by the US Food and Drug Administration (FDA).
Some weight-loss procedures may use a device (e.g., adjustable gastric band [AGB], intragastric
balloon [IGB]) to decrease gastric capacity or emptying. An MBS is an important clinical
intervention used when conventional treatments (e.g., diet, exercise, medication) have not
resulted in desired weight loss or resolution of weight-related comorbidities.

The objective of this health technology assessment (HTA) is to evaluate the effectiveness, safety,
and cost-effectiveness of MBS compared with nonsurgical interventions (e.g., exercise,
medications) in adults and children with overweight or obesity. This report only covers
procedures in specific populations not currently reflected in the 2015 Washington coverage
determination, or using devices that were FDA-approved in the years since:

e AGB, biliopancreatic diversion (BPD; with or without duodenal switch), Roux-en-Y gastric
bypass (RYGB), and sleeve gastrectomy (SG) for:

o Children (< 18 years of age), with or without an obesity-related comorbidity

o Adults with a body mass index (BMI) < 30 kg/m?, with or without an obesity-related
comorbidity

o Adults with a BMI = 30 to < 35 kg/m? without type 2 diabetes mellitus (T2DM)

e Endoscopic gastroplasty (ESG), IGB, one-anastomosis gastric bypass (OAGB), and single-
anastomosis duodenal ileostomy with sleeve gastrectomy (SADI-S) for any individual with
overweight or obesity, regardless of the presence or absence of an obesity-related
comorbidity

This HTA only considers the effectiveness, safety, or cost-effectiveness of nonsurgical
interventions when they have been directly compared with MBS.

In 2015, the Washington HTA Health Technology Clinical Committee made the following
coverage determination:
e MBS (i.e., AGB, BPD, RYGB, SG) is a covered benefit for adults (aged > 18 years) for the
following conditions:
o BMI =40 kg/m?
o BMI = 35 to < 40 kg/m?, and at least 1 obesity-related comorbidity
o BMI = 30to < 35kg/m? and T2DM
e When covered, individuals must abide by all other agency surgery-program criteria (e.g.,
specified centers or practitioners; preoperative psychological evaluation; participation in
preoperative and postoperative multidisciplinary care programs)
e MBS is not covered for the following groups:
o Children (aged < 18 years)
o Adults with BMI < 30 kg/m?
o Adults with BMI = 30 to < 35 kg/m? without T2DM

Bariatric Surgery: Draft Evidence Report 3
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This evidence review is based on the final key questions (KQs) published on November 15, 2023.
The draft KQs were available for public comment from October 18 to October 31, 2023, and
appropriate revisions were made to the KQs based on the comments and responses. All public
comments received and a table of responses can be found on the Washington HTA website. The
draft report was available for public comment from March 1, 2024 through March 30, 2024, and
appropriate revisions were made based on comments received, with the final report being
posted to the program’s website. This draft report was also peer-reviewed by subject matter
experts, with appropriate revisions reflected in the final report. The PICO (population,
intervention, comparator, outcome) details, along with the setting, study design, and publication
factors that guided development of the KQs and study selection, are presented in Table 3 of the
Technical Report. Full details of our methods can be found in Appendix A.

Contextual questions (CQs) did not use systematic review methodology and are not shown in the
analytic framework. To address CQs, we relied on recent systematic reviews or a subset of the
largest, most relevant recent primary research articles identified through our search.

CQ1. What is the overall effectiveness profile of nonsurgical weight management treatments
(including prescription medication, dietary supplements, diet-control programs, exercise,
psychotherapy, and nutritional counseling)?

CQ2. What is the overall safety profile of covered bariatric procedures (AGB, BPD, RYGB, and
SG) in adults with overweight or obesity?

CQ3. What accreditation standards and center of excellence designations exist for MBS in the
US, and what are the requirements of each?

CQ4. What are professional society or guideline criteria for revision or conversion of bariatric
surgeries?

KQ1. What is the comparative clinical effectiveness of MBS procedures currently covered
(AGB, BPD, RYGB, and SG) vs. conventional weight-loss management in:

a. Adults (aged > 18 years) not currently covered (i.e., adults with a BMI = 35 to
< 40 kg/m? without an obesity-related condition; adults with a BMI = 30 to
< 35 kg/m? without T2DM; adults with a BMI < 30 kg/m?)?

b. Children (aged < 17 years) with overweight or obese, on an overall basis and by
specific age groups (e.g., 13 to 17, under 12 years old)?

KQ2. What is the comparative clinical effectiveness of MBS procedures not currently covered
(ESG, IGB, OAGB, and SADI-S) vs. conventional weight-loss management, with or without
obesity-related comorbid conditions in:

c. Adults (aged = 18 years) with overweight or obesity?

d. Children (aged < 17 years) with overweight or obesity, on an overall basis and by
specific age groups (e.g., 13 to 17, under 12 years old)?
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KQ3. Wohat is the potential short-term and long-term safety of MBS procedures, including rates of
procedure-specific complications (including those requiring revision surgery), longer-term
morbidity, and mortality in the populations specified in KQ1 and KQ2?

KQ4. What is the differential effectiveness and safety of MBS procedures according to patient
and clinical factors, such as:

Age (chronological, physiologic, skeletal)

Gender

Race and ethnicity

BMI (assessed as both continuous and categorical variable)
Presence of comorbidities (e.g., hypertension, T2DM)

Prior medical event history (e.g., myocardial infarction, stroke)
Smoking status

Psychosocial health

S®E 0 o0 T W

Pre- and post-procedure adherence with program recommendations

KQ5. What are the costs and cost-effectiveness of the major MBS procedures of focus in this
evidence review?

We conducted searches of the peer-reviewed published literature using multiple electronic

databases to identify randomized controlled trials (RCTs), nonrandomized studies (NRSs), and

economic analyses. The time periods for searches were:

e Ovid MEDLINE All: from 1946 to November 10, 2023

e Cochrane Central Register of Controlled Trials (CENTRAL): from database inception to
November 10, 2023

We also analyzed 30-day postsurgery patient-level data from the publicly available Metabolic
and Bariatric Surgery Accreditation and Quality Improvement Program (MBSAQIP) Registry for
years 2016 through 2022. We excluded any studies and data in populations already covered
under the 2015 coverage determination.

We independently screened titles and abstracts and reached agreement on exclusion through
discussion. We performed dual full-text review for any study not excluded by review of title and
abstract. Disagreements were managed by discussion; if consensus could not be reached, any
remaining disagreements were settled by a third independent researcher. We also selected and
assessed relevant clinical practice guidelines using a similar process.

We used standardized procedures to extract relevant data from each of the included trials and
fully cross-checked all entered data for accuracy. We evaluated each eligible study for
methodological risk-of-bias (RoB) and held discussions to reach agreement on these
assessments. Any remaining disagreement was settled by a third independent researcher. Each
trial was assessed using Center for Evidence-based Policy instruments adapted from national and
international standards and assessments for RoB. A rating of high, moderate, or low RoB was
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assigned to each study based on adherence to recommended methods and the potential for
internal and external biases.

We also evaluated the methodological quality of eligible clinical practice guidelines. Any
remaining disagreement among these assessments was settled by a third independent
researcher. We rated the methodological quality of clinical practice guidelines as good, fair, or
poor.

Data Synthesis and Analysis

We assigned selected outcomes a summary judgment for the overall certainty of evidence (CoE)

using the system developed by the Grading of Recommendations, Assessment, Development,

and Evaluation (GRADE) Working Group. We assessed the CoE for the following outcomes:

e Weight-related (i.e., excess weight loss or total weight loss)

e Cardiovascular risk factors (e.g., resolution of hypertension or T2DM, changes in high- or
low-density lipoprotein)

e Health-related quality of life, using prespecified instruments

e Safety (e.g., proportion of individuals experiencing an adverse event, number of
complications requiring reoperation)

Results

Our data collection, including from public comments and peer review, returned a total of 10,012
records. After duplicate records were removed, 7,560 remained for title and abstract screening.
Of these, 531 required full-text review to determine eligibility. In total, 13 RCTs (in 22
publications) met the inclusion criteria for KQ1 through KQA4. In addition, a further 3 economic or
cost-focused studies met the inclusion criteria for KQ5. We report below findings from our CQs,
followed by the remaining evidence for the KQs, ongoing studies, and clinical practice guidelines.

Contextual Questions

Overall Effectiveness of Nonsurgical Weight Management (CQ1)

In adults with a BMI 2 25 kg/m2, nonsurgical interventions (e.g., lifestyle programs, medication)
provide greater weight-loss and reductions in BMI than usual care, wait lists, or no intervention.
The same results are seen in children and adolescents; however, weight-loss medications are
generally not approved for use in individuals under the age of 18.

Overall Safety of Currently Covered MBS (CQ2)

Currently covered MBS procedures remain effective in reducing weight and weight-related
outcomes and mortality for adults and adolescents, compared to standard medical treatment or
lifestyle interventions. Surgery-related deaths are rare and the potential benefits of MBS
outweigh the harms.

Accreditation Designations and Standards (CQ3)

The American Society of Metabolic and Bariatric Surgery (ASMBS) has 6 accreditation
designations for inpatient MBS care, covering both adolescents and adults. Currently, there is 1
accreditation designation for outpatient MBS (i.e., ambulatory surgery centers), for adults only.
Regardless of designation, all centers must demonstrate compliance with MBSAQIP standards,
exclusively perform ASMBS-endorsed procedures (ASMBS approval can be sought for
nonendorsed procedures), successfully complete site visits, and enter data into the MBSAQIP
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registry. While national accreditation for MBS centers is voluntary, uptake has been robust
driven in part by public and commercial payer coverage requirements for facility certification.
Criteria for Revision or Conversion of Bariatric Surgeries (CQ4)

See the Clinical Practice Guidelines section below for criteria related to MBS revision or
conversion procedures.

Effectiveness and Safety of MBS in Adults (KQ1 to KQ4)

Based on the studies included in this review, we identified limited evidence on the effectiveness

of adjustable gastric bands (AGBs) in adults who are currently not covered:

¢ AGBs are more effective than a very-low-calorie diet plus orlistat in adults with a BMI = 30
to < 35 kg/m? and an obesity-related comorbidity (very low to moderate CoE; on 1 RCT)

e AGB:s are more effective than multidisciplinary care in adults with T2DM and a BMI = 25 to
< 30 kg/m? (very low to low CoE; 1 RCT)

Based on the studies included in this review, we identified limited evidence on the effectiveness

of newer MBS procedures (approved since the prior coverage determination):

e One anastomosis gastric banding (OAGB) is similarly or more effective than Roux-en-Y
gastric banding (RYGB) or sleeve gastrectomy (SG) in adults with a BMI > 30 kg/m? with or
without an obesity-related comorbidity (moderate to high CoE; 3 RCTs)

e OAGB, the Orbera intragastric balloon (IGB), and endoscopic sleeve gastroplasty (ESG) are
more effective than the lifestyle interventions that include low-calorie diets and exercise, in
adults with a BMI = 30 to < 50 kg/m? with or without an obesity-related comorbidity (low to
moderate CoE; 3 RCTs)

e |GBs (Obalon and TransPyloric Shuttle) are more effective than sham surgery, with or
without a lifestyle intervention, in adults with a BMI > 30 to < 40 kg/m? (moderate CoE; 2
RCTs)

Effectiveness and Safety of MBS in Adolescents (KQ1 to KQ4)

Based on the studies included in this review, we identified limited evidence on MBS in children

and adolescents:

e AGBs, RYGB, and SG are more effective than the lifestyle interventions that include reduced
calorie intake, exercise, and behavior therapy (very low to low CoE; 3 RCTs)

No eligible studies included children under the age of 13 years. Furthermore, we did not identify
any eligible comparative studies for BPD or SADI-S in children or adolescents.

30-Day Safety Outcomes (KQ3)

We conducted an independent analysis of 30-day safety outcomes from the MBSAQIP registry
for nearly 1.1 million patients, for years 2016 through 2022. Most patients (75%) had at least 1
obesity-related comorbidity and underwent SG (71%) or RYGB (26%). The most common serious
adverse events across all patients and procedures were deep vein thrombosis and pulmonary
embolism (both < 1%). Deaths within the first 30-days postsurgery were uncommon

(0.08%; n = 901). Some small, but significant, differences were seen in the proportion of patients
and types of adverse events between surgeries. Readmissions occurred in 3% of patients, most
commonly for those who underwent ESG or SG.
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Less than 1% of the patients were between the ages of 13 and 17 years (n = 2,164), and the
majority underwent SG (90%) or RYGB (9%). The most common adverse events in adolescents
were emergency department visits, readmission, and dehydration requiring treatment (all < 5%).
Only 2 deaths were recorded in the 30-days postsurgery. Readmissions and reoperations
affected less than 1% and 6% of adolescent patients, respectively.

Economic findings for populations and MBS procedures not currently eligible under the 2015

coverage determination include:

e ESG was cost-effective when compared with semaglutide and lifestyle interventions for
individuals aged 40 with class 1 obesity (i.e., BMI > 30 to < 35 kg/m?) and class 2 or 3 obesity
(i.e., BMI = 35 kg/m?), respectively (very low; 1 cost-effectiveness analysis)

e SG was cost-effective when compared with semaglutide and lifestyle interventions for
individuals aged > 40 with a BMI > 35 kg/m? (very low CoE; 1 cost-effectiveness analysis)

e |GBs were not cost-effective at any willingness-to-pay threshold for adults with overweight
or obesity (i.e., BMI = 25 kg/m?) compared with commercially available, nonsurgical weight-
loss interventions (moderate CoE; 1 cost-effectiveness analysis)

We did not identify any eligible cost-effectiveness analyses comparing MBS with other
interventions for children and adolescents. Additionally, we did not identify any cost-
effectiveness analyses comparing 2 of the currently uncovered procedures (OAGB or SADI-S) in
any population.

We identified 24 ongoing studies (17 RCTs and 7 prospective comparative NRS). These include:
e 11 RCTs and 3 NRS comparing newer procedures (e.g., SADI-S, ESG) with older procedures
(e.g., RYGB, SG)
e 6 RCTs comparing MBS with a lifestyle intervention
e 4 NRSs comparing 1 or more MBS with a nonsurgical intervention
o 2 include adolescents

We did not identify any ongoing RCTs that include children or adolescents.

Metabolic and bariatric surgery is generally a safe and effective intervention for weight-loss and
resolution of obesity-related comorbidities (e.g., hypertension, T2DM) in eligible individuals
when compared to nonsurgical interventions (e.g., diet, exercise, medication). We identified no
eligible comparative studies for BPD or SADI-S for adults, or for children and adolescents. Only
1 study examined outcomes by baseline BMI and found no differences in outcomes; no other
subgroups were reported in the included studies. As would be expected when comparing a
surgical intervention with a nonsurgical one, some differences were seen in the number of
individuals experiencing an adverse event and the severity of those events. The most common
adverse events were nausea and vomiting. Complication-related reoperations were generally
rare, and surgery-related deaths were extremely rare. Metabolic and bariatric surgery is generally
more cost-effective compared with nonsurgical interventions, though the eligible evidence was
limited.
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Overall, clinical practice guidelines recognized MBS as an effective intervention for weight-loss
and resolution of obesity-related comorbidities in eligible individuals. These recommendations
are fairly consistent when considering personal characteristics (e.g., BMI, race or ethnicity,
presence or absence of an obesity-related comorbidity). Some guidelines include
recommendations for or against specific types of MBS in adult populations, with some
acknowledgment of inconclusive evidence for relatively newer procedures.

Recommendations related to pediatric populations are scant; only 1 is focused on this
population, from the American Academy of Pediatrics (AAP). The AAP recommends those aged
13 to 17 years be referred to an MBS surgery center for evaluation for RYGB or SG. A few other
guidelines do provide mixed eligibility statements related to pediatric aged individuals living with
overweight or obesity.

Revisional MBS (CQ4)

There is general agreement among professional societies that revisional MBS can refer to
different types of procedures (i.e., conversion from 1 type of MBS to another; correction to
enhance effects [e.g., adjusting band position]; reversal to restore normal anatomy [e.g., removal
of gastric band or IGB]). General criteria for consideration of a revisional procedure are weight
regain or inadequate weight loss; treatment of specific MBS-related complications (e.g., leaks,
strictures); or insufficient improvement or the emergence of serious comorbidities like T2DM or
gastroesophageal reflux disease. There is some guidance on when OAGB or SG are appropriate
as revisional procedures (e.g., depending on the type of primary MBS, specific comorbidities).
The SADI-S procedure has been highlighted as a conversion procedure following inadequate
response to RYGB or SG, but there is a lack of high-quality comparative evidence.

Payer policies varied in coverage decisions for MBS in adults and adolescents. Most payers will
cover MBS for individuals with a BMI > 35 to < 40 kg/m? with at least 1 obesity-related
comorbidity, and those with a BMI > 40 kg/m? regardless of comorbidity status. Only private
insurers cover revisional MBS.

Metabolic and bariatric surgeries continue to be a safe and effective intervention to reduce
weight and resolve obesity-related comorbidities like hypertension and T2DM in adults with
overweight or obesity. There remains limited published evidence for the use of MBS in children
and adolescents, but the available evidence does support the use of these interventions in
adolescents. Serious adverse events and deaths are relatively rare. Metabolic and bariatric
surgeries are generally cost-effective compared to nonsurgical interventions. Many professional
societies have recently updated their clinical practice guidelines by expanding eligibility criteria
(e.g., lowering BMI thresholds and comorbidity status) as well as recognizing that there are
differences in BMI for different races and ethnicities (e.g., a BMI > 27 kg/m? is considered obese
in some Asian populations). Guidance related to revisional surgeries remains scant. Public and
private payer policies vary, but generally cover individuals with BMI > 35 to < 40 kg/m? (with a
comorbidity) or all individuals with a BMI > 40 kg/m?.
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Metabolic and bariatric surgery (MBS) is an umbrella term that encompasses several types of
surgeries and procedures that make changes to the digestive system to help people lose excess
weight.»? These procedures may also be referred to as “weight-loss surgery” or “bariatric
surgery,” and can include weight-management devices regulated by the US Food and Drug
Administration (FDA).1* Some weight-loss procedures may use devices (e.g., adjustable gastric
bands [AGB], intragastric balloons [IGB]) to decrease gastric capacity or emptying.®> MBS is an
important clinical intervention used when conventional treatments (e.g., diet, exercise,
medication) have not resulted in either weight loss or resolution of weight-related
comorbidities.?

Definitions
Obesity is a condition of excess body fat, which increases risk to health.* Obesity was declared a

disease by the National Institutes of Health in 1998 and the American Medical Association in
2013.°

For adults, the World Health Organization (WHO) and the Centers for Disease Control and
Prevention define overweight as a body mass index (BMI) of greater than or equal to 25 kg/m?,
and obesity as a BMI of greater than or equal to 30 kg/m?.4¢ Adult obesity is further subdivided
into 3 classes®:

e Class 1: BMI of = 30 to < 35 kg/m?

e Class 2: BMI of = 35 to < 40 kg/m?

e Class 3: BMI of > 40 kg/m?

For children, the WHO defines overweight and obesity as greater than 2 and 3 standard
deviations from the WHO Growth Reference median, respectively.* The Centers for Disease
Control and Prevention defines child obesity as greater than the 95th percentile of age-specific
and sex-specific percentile curves (see Appendix J for example growth curves).” Recently, the
American Academy of Pediatrics (AAP) published an expanded definition of severe obesity in
children?:

e Class 2: BMI = 120% but < 140% of the 95th percentile, or BMI > 35 to < 40 kg/m?

e Class 3: BMI = 140% of the 95th percentile, or BMI > 40 kg/m?

However, definitions of obesity that focus exclusively on BMI have long been criticized, because
of the limited usefulness of BMI as an objective indicator of individual health status, and its lack
of generalizability across different racial and ethnic groups, sexes, and ages.”° In 2023, the
American Medical Association adopted a new policy that acknowledged the problematic history
of BMI use and suggested that BMI be used as one diagnostic tool among many to identify
weight-related health risks, with other valid measures including body composition, relative fat
mass, and waist-to-height ratios.!! In light of the evolving recommendations for use of BMlI as an
individual health indicator, it is important to note that all of the included studies in this report
defined study participant eligibility primarily on the basis of BMI.
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Prevalence

In the US, the prevalence of obesity between 2017 and March 2020 was 41.9% among adults
and 19.7% among children and adolescents aged 2 to 19 years.??!3 The US prevalence of
overweight and obesity together for adults aged 20 years and over reached 73.6% in 2018, a
nearly 30% increase since 1960 (estimated 45%).14

There are disparities in obesity prevalence among racial and ethnic groups in the US. Between
2017 and March 2020, the prevalence of obesity was 26.2% among Hispanic children, 24.8%
among non-Hispanic Black children, 16.6% among non-Hispanic White children, and 9.0% among
non-Hispanic Asian children.!® The prevalence of adult obesity adjusted for age during the same
period was 49.9% among non-Hispanic Black adults, 45.6% among Hispanic adults, 41.4% among
non-Hispanic White adults, and 16.1% among non-Hispanic Asian adults.'? Alaska Native and
Pacific Islander communities also experience a higher prevalence of obesity than non-Hispanic
White and Asian adults, but small sample sizes in national datasets limit the ability to examine
these trends.”

In Washington, data from the 2022 Behavioral Risk Factor Surveillance System indicate the
prevalence of adult obesity between 2020 and 2022 was 30% to 35%; individuals identifying as
non-Hispanic American Indian or Alaska Native had an obesity prevalence of 40% to 45%.%¢
According to the Healthy Youth Survey results in 2021, 16% and 17% of 8th graders in
Washington were overweight and obese, respectively; in the same year, 15% of 12th graders
were overweight and another 15% were obese.’” Results from the 2016 Healthy Youth Survey
suggest that American Indian/Alaska Native, Black, Hispanic, and Native Hawaiian/Pacific
Islander populations in Washington experience a greater risk of overweight and obesity than
White or Asian populations.®

Causes

Obesity is widely recognized as a condition with complex, multilevel causes.”?° While the most
proximal cause of overweight and obesity is an imbalance between calories consumed and
expended, underlying causes can include eating behaviors, physical inactivity, sleep habits,
genetic and epigenetic factors, illnesses, medications, psychosocial stress, and the intrauterine
environment.'?-?! Mutations in a single gene can also cause monogenic obesity, though this is
relatively rare, accounting for less than 5% of all cases of severe obesity.??

In recent years, there has been increasing focus on systemic and environmental causes of
obesity, such as the roles of the food system, political and economic policies, and other social
determinants of health.2>%% The relationship between obesity and income level is complex and
may be bidirectional (i.e., low-income individuals may be more likely to develop subsequent
obesity, and in turn, weight stigma and employment discrimination may constrain income).?*
Patterns of obesity rates by household income levels also vary by gender, race or ethnicity, and
education level.?> Communities of color in the US are more likely to experience obesogenic
environments, where social and economic conditions interact to reinforce unhealthy elements
(such as limited access to grocery stores) that may increase an individual’s risk of developing
overweight and obesity.'>2¢
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Consequences

People living with obesity are at increased risk for many chronic health conditions, including
hypertension, type 2 diabetes (T2DM), obstructive sleep apnea (OSA), osteoarthritis, liver and
kidney disease, fertility challenges, and clinical depression and anxiety.?”-?? Childhood obesity has
been associated with premature mortality in adulthood.2° People living with obesity may also
experience stigma and discrimination due to sociocultural stereotypes about body weight.3!
Stigma and weight bias internalization can negatively affect both psychological and physical
health.3233 The growing prevalence of overweight and obesity is expected to continue to
increase health spending in high-income countries, and also contribute to additional economic
burdens by negatively affecting the health and productivity of the workforce.?”:34

Treatment

Metabolic and bariatric surgery is widely recommended to treat obesity and weight-related
comorbidities.?>” Several decades of research has produced evidence that MBS results in
substantial weight loss and improvement or resolution of weight-related comorbidities,*® which
can in turn increase life expectancy®”4° and improve health-related quality of life (HRQoL).41-43
However, there are also risks of complications, reoperation, and procedure-related mortality.3844

Nonsurgical weight-loss interventions are commonly used as the first line of treatment for
overweight and obesity.! Nonsurgical weight-loss interventions include lifestyle changes (e.g.,
reduced-calorie diet, structured exercise programs), weight-loss medications, and behavioral
therapy, either in isolation or in combination, at varying levels of intensity and duration.*> While
nonsurgical weight-loss interventions can be effective in the short term, the resulting weight loss
is typically modest, and there is limited evidence of effectiveness over the long term.4>4¢

Glucagon-like peptide 1 (GLP-1) agonists*’ are a class of medication that has recently generated
significant attention for weight-loss outcomes following new FDA drug approvals. While GLP-1
agonists generally result in statistically significant differences in weight loss compared to
placebo, they may also cause complications, such as nausea and vomiting, and long-term
maintenance of weight loss is unclear.*® Additionally, evidence suggests that GLP-1 agonists
result in less weight loss than MBS, though effects on glycemic control may be similar.%’

MBS is generally not intended to replace nonsurgical lifestyle interventions. Rather, MBS is
commonly recommended with concurrent nonsurgical lifestyle interventions to sustain maximum
weight loss and mitigate potential weight regain.*6°%>1 Furthermore, clinical guidelines have
emphasized the importance of involving a multidisciplinary team in the management of obesity
care.>2>4

Focus of Research

There has been a recent increase in MBS research, with randomized controlled trials (RCTs)
registered around the world, and a growing interest in measuring particular outcomes, such as
obesity-related comorbidities, body composition, and quality of life.>>>¢ There also continue to
be concerns and controversy about the potential risk of long-term nutritional deficiencies from
certain surgical procedure types,®’>? and possible negative effects on bone health following
MBS.6%¢1 Other areas of interest within MBS research include revision surgery for inadequate
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weight loss,®? implications for fertility and best practices for women of childbearing age,®*%* and
the effectiveness, safety, and ethics of MBS for children and adolescents.é>-%8

Types of MBS

There are several types of bariatric surgeries and procedures that modify the digestive system in
different ways.>® The American Society of Metabolic and Bariatric Surgery (ASMBS) currently
endorses 8 bariatric procedures, including revision procedures, and related devices approved by
the FDA? (see Table 1 for a full list of ASMBS-endorsed surgeries and FDA-approved devices).
All bariatric procedures decrease stomach volume to limit how much food and drink can be
consumed at one time.®? However, some procedures (e.g., Roux-en-Y gastric bypass [RYGB]) also
make changes to the small intestine to reduce absorption of calories and alter gut hormones to
help normalize hunger and satiety.®” The metabolic mechanisms leading to weight loss are still
not completely understood for some procedures.®” While the body of evidence involving long-
term follow-up is relatively robust for older procedures (e.g., RYGB), there is less evidence on the
long-term benefits and harms of newer procedures, including single-anastomosis duodenal
ileostomy with sleeve gastrectomy (SADI-S) and one-anastomosis gastric bypass (OAGB).3>7°

Bariatric Surgery: Draft Evidence Report 13



WA - Health Technology Assessment

March 1, 2024

Table 1. ASMBS-Endorsed Procedures and FDA-Approved Devices for MBS2371

Procedure Name

FDA-Approved Device (Approval Year)

Surgical procedures

Stomach Restriction

Bypass Procedure

Reversible?

« Spatz3 (2021)
« TransPyloric Shuttle (2019)

Adjustable gastric banding (AGB) Adjustable silicone band is placed around Yes
Lap-Band (2001) the top of the stomach creating a small N/A
pouch; main stomach stays attached
Biliopancreatic diversion (with or without | Similar to SG The stomach sleeve is attached to the No
duodenal switch) lower small intestine, bypassing 75% of
the small intestine
One-anastomosis gastric bypass (OAGB)? Similar to SG The stomach sleeve is attached to a loop No
from the middle portion of the small
intestine
Roux-en-Y gastric bypass (RYGB) Stomach is reduced to a pouch the size The stomach pouch is attached to the No
« Transoral outlet reduction (TORe) for of an egg middle of the small intestine, bypassing
revision only about 3 to 4 feet of small intestine and
« Apollo Revise (2022) resembling a Y shape
« Apollo REVISE NXT (2023)
« Apollo Revise Sx (2022)
Single-anastomosis duodenal ileostomy Similar to SG The stomach sleeve is attached to aloop | No
with sleeve gastrectomy (SADI-S) of small intestine several feet from its end
Sleeve gastrectomy (SG) 80% of the stomach is removed, leaving a N/A No
banana-shaped “sleeve”
Endoscopic procedures
Endoscopic sleeve gastroplasty (ESG) Sutures are placed with the endoscope to No
« Apollo ESG (2022) reduce the volume of the stomach,
« Apollo ESG NXT (2023) leaving it shaped like a tube or “sleeve” N/A
« Apollo ESG Sx (2022)
Intragastric balloon (IGB) Fluid-filled or gas-filled silicone balloons Yes
« Obalon (2016) temporarily placed in the stomach,
« Orbera (2015)P limiting amount of food one can eat N/A

Notes. @ Also known as mini gastric bypass. ® Formerly known as the BioEnterics Intragastric Balloon (BIB).

Abbreviations. ASMBS: American Society of Metabolic and Bariatric Surgery; FDA: Food and Drug Administration; MBS: metabolic and bariatric surgery;

N/A: not applicable.
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Though bariatric surgical procedures can occur through open surgery or laparoscopy, several
clinical practice guidelines®>*”7? recommend a preference for laparoscopic surgery over open
surgery for its reduced risk of complications,”® with exceptions made for complex cases that
necessitate open surgery. The uptake of robotic MBS is also on the rise worldwide, representing
about 17% of bariatric surgeries in the US in 2020.”4 While most bariatric procedures are
surgeries, IGBs and endoscopic sleeve gastroplasty (ESG) are endoscopic procedures.”>
Intragastric balloons are usually placed for up to 6 months, but some can be placed for up to 12
months (Table 2).7¢ Adjustable gastric bands and IGBs are reversible procedures that may be
used independently or prior to another type of MBS, to reduce weight to a level that is suitable
for surgery’®’’; other MBS procedures are considered nonreversible.

Table 2. Additional Details for Intragastric Balloon Devices’®

Number of Maximum Insertion
Intragastric Device Balloons Material (Fill) Duration of (Removal if

Implanted Implantation Different)
Orbera 1 Silicone (saline) 6 months Endoscopic
Obalon Upto3 Gelatin capsule (gas) 3to 6 months | Oral (endoscopic)
Spatz3 1 Silicone (NR) 12 months Endoscopic
TransPyloric Shuttle 1 Silicone (NR) 12 months Endoscopic

Note. All devices are approved for individuals with a body mass index of > 30 to < 40 kg/m>.
Source. Adapted from Lari and colleagues (2021).78
Abbreviation. NR: not reported.

Disparities in Access to.and Outcomes of MBS

MBS is not equally accessible to all patient populations. People who receive MBS are more likely
to be female, non-Hispanic White, and privately insured.””-®* The gender gap in MBS use is
consistent across countries, with female patients undergoing the vast majority of MBS
procedures.”* Black men particularly may be disproportionately underrepresented in the MBS
patient population in the US.#? Mixed evidence at the state level suggests that patterns of
disparities by gender or race and ethnicity may differ in various locales.®*%*

Disparities in access to MBS have been attributed to insurance coverage policies, provider bias in
referral patterns, obesity stigma, and patient perceptions of MBS.*1¢>87 Weight bias among
health care professionals has generated particular attention.®® Stigma may pose a barrier to high
quality care because negative experiences in health care settings can undermine a patient’s
desire to seek care, as well as their trust in physicians.®’

Adequate access to MBS for pediatric populations is also a concern.”® Access for children is
affected by attitudes among pediatric health care professionals towards MBS referral for
adolescents?*?? and potential barriers in seeking authorization from insurers.”>* Racial and
ethnic disparities in access may exist for adolescents as well, with 1 study finding that White
adolescents were more likely to undergo MBS than Hispanic and Black adolescents.””

There is also evidence of racial and ethnic disparities in MBS outcomes. Black and African
American patients have higher rates of complications and hospital readmission following MBS.”¢-
78 Black patients also generally have less favorable weight-loss outcomes than Hispanic and
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non-Hispanic White patients.?>?” However, there appears to be no association between race and
comorbidity resolution following MBS.7?1%°

Medicaid Beneficiaries and MBS

Analysis of the Healthcare Cost and Utilization Project National Inpatient Sample found that
Medicaid as the primary payer for the 2 most common types of MBS increased from 9% in 2012
to 19% in 2018.'°* There appear to be no significant differences in weight-loss outcomes
between Medicaid and privately insured individuals following MBS.'°> However, Medicaid
beneficiaries may have higher rates of hospital readmission or longer length of stay following
MBS than individuals with private insurance.'02193

The proportion of publicly insured adolescents receiving MBS increased significantly between
2009 and 2017; however, the majority of adolescent bariatric patients remained privately
insured.'®* The authors of a study on MBS among adolescents with Medicaid coverage from
2012 to 2018 suggest that the relatively small sample size identified in national Medicaid claims
data implies that MBS is infrequently used as an intervention in this population, perhaps due to
access barriers or uncertainty about its indication for adolescents.'®> Notably, 1 study of
adolescents with severe obesity found that White adolescents with Medicaid coverage were
more likely to undergo MBS than those with private insurance, while the reverse was true for
adolescents of color: Black and Hispanic adolescents with Medicaid coverage were less likely to
undergo MBS than those with private insurance.®*

As the prevalence of overweight and obesity continues to rise in the US, so does the number of
MBS procedures performed annually. Estimates show that 256,000 procedures were performed
in 2019, increasing about 3% to nearly 263,000 in 2021.'% The number of procedures
performed is expected to continue to increase, particularly considering recently published
guidelines from the ASMBS, International Federation for the Surgery of Obesity and Metabolic
Disorders (IFSO), and AAP.

In October 2022, ASMBS and IFSO published a joint update to the 1991 National Institutes of

Health indications for MBS.%¢ Major changes to the 1991 guidance include®:

¢ Recommending MBS for individuals with a BMI > 35 kg/m?, regardless of the presence,
absence, or severity of comorbidities

e Considering MBS for individuals with metabolic disease and a BMI of 30 to 34.9 kg/m?

e Adjusting BMI thresholds in people of Asian descent (also recently re-endorsed by the
American Diabetes Association'?’)
o A BMI 2 25 kg/m? suggests clinical obesity in this population
o Individuals from this population with a BMI = 27.5 kg/m? should be offered MBS

e Considering MBS for appropriately selected children and adolescents

Relatedly, in February 2023 the AAP published updated clinical practice guidelines and
recommendations for the evaluation and treatment of children and adolescents with overweight
and obesity.'°® The AAP recommends offering a referral to an appropriate surgery center for an
evaluation for MBS for adolescents aged 13 years and older with severe obesity (i.e., BMI

> 120% of the 95th percentile, or BMI > 35).1%8
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In 2015, the Washington Health Technology Assessment Health Technology Clinical Committee
made the following coverage determination'®?:
e MBS is a covered benefit for adults (> 18 years of age) for the following conditions:
o BMI =40 kg/m?
o BMI 35 to < 40 kg/m?, and at least 1 obesity-related comorbidity
o BMI 30 to < 35 kg/m?, and T2DM
e  When covered, individuals must abide by all other agency surgery program criteria (e.g.,
specified centers or practitioners; preoperative psychological evaluation; participation in
preoperative and postoperative multidisciplinary care programs)
e MBS is not covered for the following groups:
o Children (individuals < 18 years of age)
o Adults with a BMI < 30 kg/m?
o Adults with a BMI 30 to < 35 kg/m?, without T2DM

In 2023, this topic was selected for rereview based on medium concerns about safety and high
concerns about effectiveness and cost.''° The objective of the health technology assessment is
to evaluate the effectiveness, safety, and cost-effectiveness of MBS in adults and children with
overweight or obesity. This evidence review will help inform Washington’s independent Health
Technology Clinical Committee as it determines coverage regarding the use of MBS in adults and
children. This evidence review focuses on MBS as compared with nonsurgical interventions for
overweight and obesity. This review only considers the effectiveness, safety, or cost-
effectiveness of nonsurgical interventions (e.g., exercise, medications) when they have been
directly compared with MBS in studies deemed eligible for inclusion (see Table 3).

Washington StateUtilization and Cost Data

The following Washington State Utilization and Cost Data section was prepared by staff at the
Washington State Health Care Authority, and has been edited for formatting only.

Populations

Methods

Findings

Methods

This evidence review is based on the final key questions (KQs) published on November 15,
2023.1"1 The draft KQs were available for public comment from October 18 to October 31,
2023, and appropriate revisions were made to the KQs based on the comments and
responses.'?? All public comments received and a table of responses can be found on the
Washington Health Technology Assessment website.!'® The draft report was available for public
comment from March 4 through April 1, , 2024, and appropriate revisions were made based on
comments received, with the final report being posted to the program’s website. This draft
report was also peer-reviewed by subject matter experts, with appropriate revisions reflected in
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the final report. The PICOS (population, intervention, comparator, outcome, study design) details,
along with the setting, sample size, and publication factors that guided development of the KQs
and study selection, are presented in Table 3 below.

Contextual questions will not be systematically reviewed and are not shown in the analytic
framework. To address contextual questions, we will rely on recent systematic reviews or a
subset of the largest, most relevant recent primary research articles identified through our
search.

CQ1. What is the overall effectiveness profile of nonsurgical weight management treatments
(including prescription medication, dietary supplements, diet-control programs, exercise,
psychotherapy, and nutritional counseling)?

CQ2. What is the overall safety profile of covered bariatric procedures (AGB, BPD, RYGB, SG)
in adults with overweight or obese?

CQ3. What accreditation standards and center of excellence designations exist for MBS in the
US, and what are the requirements of each?

CQ4. What are professional society or guideline criteria for revision or conversion of bariatric
surgeries?

KQ1. What is the comparative clinical effectiveness of MBS procedures currently covered
(RYGB, adjustable gastric banding [AGB], vertical sleeve gastrectomy [SG], and
biliopancreatic diversion [BPD; with or without duodenal switch]) versus conventional
weight-loss management in:

a. Adults (aged > 18 years) who are not currently covered (i.e., adults with a BMI > 35 to
< 40 without an obesity-related condition; adults with a BMI > 30 to < 35 without
T2DM; adults with a BMI < 30)?

b. Children (aged 17 or younger) with overweight or obese, on an overall basis and by
specific age groups (e.g., 13 to 17, 12 or younger)?

KQ2. Wohat is the comparative clinical effectiveness of MBS procedures not currently covered
(SADI-S, IGB, OAGB) versus conventional weight-loss management, with or without
obesity-related comorbid conditions in:

a. Adults (aged = 18 years) with overweight or obese?

b. Children (aged < 17 years) with overweight or obese, on an overall basis and by
specific age groups (e.g., 13 to 17, 12 or younger)?

KQ3. What is the potential short-term and long-term safety of MBS procedures, including rates of
procedure-specific complications (including those requiring revision surgery), longer-term
morbidity, and mortality in the populations specified in KQ1 and KQ2?

KQ4. What is the differential effectiveness and safety of MBS procedures according to patient
and clinical factors, such as:

a. Age (chronological, physiologic, skeletal)
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Gender

Race and ethnicity

BMI (assessed as both continuous and categorical variable)
Presence of comorbidities (e.g., hypertension, T2DM)

Prior medical event history (e.g., myocardial infarction, stroke)
Smoking status

Psychosocial health

i. Pre-and post-procedure adherence with program recommendations

"T@ e a0 T

KQ5. What are the costs and cost-effectiveness of the major MBS procedures of focus in this
evidence review?

PICOS and Eligible Studies

Table 3 provides detailed information on the inclusion and exclusion criteria Center of Evidence-
based Policy (Center) researchers applied to determine the eligibility of studies.

Table 3. Detailed Inclusion and Exclusion Criteria for Studies of MBS

Inclusion Criteria Exclusion Criteria

Populations

KQ1 « Populations with overweight or

« Adults with a BMI of > 35 to < 40 without an obesity- obesity due to obesogenic factors
related condition (e.g., pregnancy, substance misuse,

o Adults with a BMI of > 30 to < 35 without T2DM medication)

« Adults with a BMI < 30
« Children and adolescents with overweight or obesity

KQ2
« Adults with overweight or obesity
« Children and adolescents with overweight or obesity

Interventions

KQ1l « Non-ASMBS endorsed procedures

« MBS procedures currently endorsed by the ASMBS? and « Non-FDA approved devices
FDA-approved devices,® alone or in combination with « Procedures or devices that are
nonsurgical treatments (e.g., diet, exercise, medication) outdated and rarely practiced

« Roux-en-Y gastric bypass

« Adjustable gastric banding

« Vertical sleeve gastrectomy

« Biliopancreatic diversion (with or without duodenal switch)

KQ2

« MBS procedures currently endorsed by the ASMBS? and
FDA-approved devices,® alone or in combination with
nonsurgical treatments (e.g., diet, exercise, medication)

« Single-anastomosis duodenal ileostomy with sleeve
gastrectomy

« Intragastric balloon

« One anastomosis gastric bypass

« Endoscopic sleeve gastroplasty
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Inclusion Criteria Exclusion Criteria

Comparators

« Nonsurgical weight management treatments (including
prescription medication, dietary supplements, diet-control
programs, exercise, psychotherapy, and nutritional
counseling), alone or in combination

« Sham procedures combined with a nonsurgical weight
management treatment

« Head-to-head studies in under 18s or for procedures listed
in KQ2

» Treatments not available in the US
(including outdated procedures [e.g.,
jejunoileal bypass] and devices [e.g.,
Garren-Edwards gastric bubble])

o Comparators other than those stated
(e.g., comparison of different surgical
techniques for the same procedure)

« Pre- or post-operative protocols to
reduce risk of complications and AEs
(e.g., oxygenation, anesthesia,
administration of medication)

o Head-to-head studies unless
otherwise noted

Outcomes?P

Efficacy and effectiveness

* Weight

« BMI

« Comorbidity status (e.g., remission of T2DM)

« Cardiovascular risk (e.g., major adverse cardiovascular
event, blood pressure, HDL/LDL, triglycerides)

« Health-related quality of life

« Patient important outcomes (e.g., self-esteem, mobility,
depression) using specific measurement tools as defined in
2022114

« Revision or conversion surgery due to inadequate weight
loss or significant weight regain

Safety

« Serious AE (SAEs)

o AEs of special interest

« Difficulty swallowing (dysphagia/regurgitation)

« Micronutrient status (i.e., vitamin B12, vitamin D, or
anemia)

« All-cause mortality (30-day or longer term)

« Complications related to surgery (e.g., intraoperative organ
injury, hernia)

« Any procedure-specific reoperation or reintervention and
classification of severity (e.g., strictures, leaks)

Economic outcomes

« Health care service use

« Costs

« Cost-effectiveness

« Studies not reporting outcomes of
interest

» Outcomes with less than 12 months
post-intervention data (unless
otherwise noted)

« Economic outcomes from studies
performed in non-US countries

« Economic outcomes from studies
performed in the US that were
published more than 5 years ago

« Other outcomes not listed

Timing

« Any point in the treatment pathway*

« None stated

Settings

Any nonemergency clinical setting in:

« Countries categorized as very high on the UN HDI'1®

« Central America and the Caribbean

« Top 10 countries with the highest number of immigrants to
the US (e.g., Mexico, China, India)*!®

« Nonclinical settings (e.g., animal
models of disease)

« Countries categorized as high,
medium, or low on the UN HDI,
unless otherwise noted
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Inclusion Criteria Exclusion Criteria

Study designs

For KQ1 to KQ4  Abstracts, conference proceedings,

o RCTs (> 50 participants) posters, editorials, letters

« Prospective nonrandomized comparative studies for « Studies without a comparator
interventions where RCTs are not available (= 100 « Placebo-controlled studies
participants) « Proof-of-principle studies (e.g.,

o Large registry studies (> 1,000 individuals) for safety procedure development, technique
outcomes only modification)

For KO5 « Studies without extractable data

« Comparative studies and economic evaluations « Uncontrolled studies

« Cost-effectiveness analyses « Retrospective studies unless

« Economic simulation modeling studies otherwise noted

Sample sizes

Minimum sample size of: « Studies that do not meet the

« 50 participants for RCTs minimum sample size

« 100 participants for nonrandomized comparative study
designs

o = 50 participants if aged < 18 years (children and
adolescents)
¢ 1,000 participants for registry studies
o 2500 participants if < 18 years (children and
adolescents)

Publications

« Peer-reviewed publications « Studies reported only as abstracts
« Published in the English-language that do not allow study

« Published from January 1, 2000 to present characteristics to be determined

« Economic studies published from January 1, 2019 « Studies that cannot be found

« Duplicate publications of the same
study that do not report different
outcomes or follow-up times, or
single-site reports from published
multicenter studies

« Studies published in languages other
than English

« Studies that have not been formally
peer reviewed (i.e., preprint
publications)

Notes. 9 Published core outcome sets and multiperspective consensus statements were reviewed for clinical and

patient-important outcomes.114116 b For studies examining intragastric balloons, 6-month outcomes are eligible,

if they also report longer term outcomes, since these devices are generally removed no later than 6-months post-
implantation. € The aim is to include studies regardless of any prior obesity-related treatments since presurgical
requirements can vary across individual characteristics (e.g., age, severity of comorbidities), time periods, and
geographical regions.

Abbreviations. AE: adverse event; ASMBS: American Society of Metabolic and Bariatric Surgery; BMI: body mass

index; FDA: US Food and Drug Administration; HDL: high-density lipoprotein (cholesterol); KQ: key question;

LDL: low-density lipoprotein (cholesterol); MBS: metabolic and bariatric surgery; RCT: randomized controlled

trial; T2DM: type 2 diabetes mellitus; UN HDI: United Nations Human Development Index.1%®
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Table 4 summarizes the primary measures used for outcomes in the included studies, the
interpretation of those measures, including categories or classes that are used clinically to
determine treatment approaches, and change values determined as clinically meaningful. Minimal
clinically important difference (MCID) values are defined as the smallest improvement in an
outcome in response to treatment that in an individual patient would identify as important,
leading to a change in the patient’s management!’ (also known as differences, or improvements,
that are clinically meaningful). While these thresholds can offer valuable information about
effectiveness beyond statistical significance for responders and nonresponders, there is
controversy around methods used and lack of standardization in the derivation of MCIDs.18
MCIDs should not be applied and interpreted in isolation, but rather with consideration of the
patient population, and other clinically relevant information.*811?

We ran a literature search using Ovid MEDLINE ALL and the Cochrane Central Register of
Controlled Trials (CENTRAL) for any RCTs, comparative nonrandomized studies (NRSs), large
registry studies, cost-effectiveness studies, and clinical practice guidelines analyzing a listed MBS
intervention. We also conducted general internet searches in DuckDuckGo and Google Scholar,
and reviewed reference lists of included studies and relevant systematic reviews to identify
relevant publications that were not identified through the database searches. Searches for
interventions were limited to January 1, 2000 to November 9, 2023, to capture relevant
published studies. We also searched ClinicalTrials.gov, International Clinical Trials Registry
Platform (WHO), and ScanMedicine for ongoing studies of listed interventions for primary MBS.

Screening of the literature search results, risk of bias (RoB) and methodological assessments, and
data abstraction were performed in DistillerSR; artificial intelligence was used to aid in title and
abstract screening.'?® Two independent researchers reviewed each unique citation and
conducted RoB and methodological assessments; conflicts were handled through discussion, and
any disagreements were resolved by a third independent senior researcher. Data was extracted
by 1 researcher and checked by another for accuracy. We performed the Grading of
Recommendations, Assessment, Development, and Evaluation (GRADE) approach on select
outcomes: excess weight loss (EWL), total weight loss (TWL), and resolution of baseline
comorbidities (e.g., metabolic syndrome [MetS], T2DM). Two independent researchers assigned
GRADE certainty-of-evidence (CoE) ratings from very low to high; conflicts were handled through
discussion, and any disagreements were resolved by a third independent senior researcher.

We included RCTs and comparative NRSs that evaluated a listed intervention. Additional
eligibility criteria were studies on human participants, conducted in countries evaluated as very
high on the United Nations Human Development Index, as well as the top 10 countries with the
highest number of immigrants to the US (e.g., Mexico, India, China) published between January 1,
2000 and November 10, 2023. Economic evaluations and clinical practice guidelines published
from January 1, 2019, were also included; economic evaluations were required to have a US
perspective. All included studies were published in the English language. Studies were excluded
if data was not extractable or if we were unable to isolate data for populations of interest for this
review. Refer to Table 3 for more detailed inclusion and exclusion criteria.
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Table 4. Summary of Key Outcomes for Studies of Metabolic and Bariatric Surgery

Measure Description ‘ Interpretation MCID

Weight

Percent change in | (baseline body weight [kg] - post-treatment body Assessment of proportion of weight lost o > 5% weight loss!?!
body weight weight [kg]) + baseline body weight [kg] x 100 over time (with intervention), appropriate

for adults 18 years and older

For example, 5% weight loss in an

individual with:

« Baseline body weight of 135 kg
(289 Ibs): loss of 13 kg (15 Ibs); post-
treatment weight of 122 kg (274 Ibs)

« Baseline body weight of 80 kg (176
Ibs): loss of 4 kg (9 Ibs); post-treatment
weight of 76 kg (167 Ibs)

Percent change in
body mass index
(BMI, %)

(baseline BMI [kg/m?] - post-treatment BMI [kg/m?])
+ baseline BMI x 100

Assessment of proportion of weight lost
over time (with intervention), more
appropriate for children and adolescents
aged < 18 years, to account for growth in
height

e 2 5% loss of BM|12!

Comorbidity risk factors

Systolic blood
pressure (SBP)

Represents the peak arterial force produced by the
heart when pumping out blood to the body; Shown
to predict cardiovascular risk better than DBP
Typically has linear relationship with DBP

Measured in millimeters (mm) of mercury

(Hg)

e Normal: < 120 mmHg

« Elevated: 120 to 129 mmHg

« Hypertension, stage 1: 130 to 139
mmHg

« Hypertension, stage 2: 2 140 mmHg

« Reduction of 5 mmHg
shown to reduce major
cardiovascular event
by 10%122

Low-density
lipoprotein (LDL)
cholesterol

Test for blood lipoproteins that transport cholesterol
and fat around the body via the blood

The largest component of total blood cholesterol
that can contribute to atherosclerosis if high

Measured in mg/dL or mmol/L

(1 mmol/L = 38.7 mg/dL)

o Normal: < 100 mg/dL

« Near optimal: 100 to 129 mg/dL

« Borderline high: 130 to 159 mg/dL
« High: 160 to 189 mg/dL

« Very high: = 190 mg/dL

1 mmol/L (38.7
mg/dL) reduction
associated with 23%
to 25% risk reduction
of major
cardiovascular
events!??

Goal of statin therapy
> 50% reduction in
LDL cholesterol?4
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Measure Description ‘ Interpretation MCID
Quality of life
Beck Youth o A self-report measure with 100 items that is « Higher scores represent more o No MCID score
Inventory!? designed to be used by children aged 7 to 18 symptoms (anxiety, depression, anger, identified
« Includes 5 inventories with 20 items each that can and disruptive behavior) or higher self-
be used individually or in combination concept. Positive change in self-
« Inventories for anxiety, depression, anger, concept score indicates improvement
disruptive behavior, and self-concept
« Scores are on a scale of O to 60
Impact of Weight | e Clinical trials version is scaled and scored similarly « Transformed scores (from raw scores) e Increases of 7.7 to 12
on Quality of Life to regular version range from O to 100, with 100 points of total score?¢
(IWQOL)? survey | o 20-item self-report survey to assess obesity- representing the best QoL « No MCID for
specific QoL in adults (-Lite) or adolescents (-Kids) | e Physical function score includes only component score
« Consists of 5 domains (physical function, self- the single domain, or component identified

esteem, sexual life, public distress, work)

OP-14 Scale!?7:128

« A self-assessment scale to evaluate the impacts of
obesity on psychosocial functioning in daily life
e Score is on a scale of 0 to 100

Higher scores represent more
impairment. A reduction in OP-14
score indicated improvement in
obesity-related QoL

o No MCID score
identified

SF-36/RAND-36P

« The physical functioning component of RAND-36
o Includes 10 of 36 items of a self-report survey

o Component scores range from 0 to 100
with higher scores indicating a more
favorable QoL

e > 3.8 points for
obesity health-related
Qol1%

Note. 9 Adult studies included here use the IWQOL-Lite version, while studies of adolescents us the IWQOL-Kids version. ? SF-36 is the commercial version of
RAND-36; there are minor differences between the clinical tools.
Abbreviations. BMI: body mass index; DBP: diastolic blood pressure; Ibs: pounds; LDL: low-density lipoprotein; MCID: minimal clinically important
difference; QoL: quality of life; SF-36: 36-item Short Form Health Survey.
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Screening of the literature search results, risk of bias (RoB) and methodological assessments, and
data abstraction were performed in DistillerSR; artificial intelligence was used to aid in title and
abstract screening.'?® Two independent researchers reviewed each unique citation and
conducted RoB and methodological assessments; conflicts were handled through discussion, and
any disagreements were resolved by a third independent senior researcher. Data was extracted
by 1 researcher and checked by another for accuracy. We performed the Grading of
Recommendations, Assessment, Development, and Evaluation (GRADE) approach on select
outcomes: excess weight loss (EWL), total weight loss (TWL), and resolution of baseline
comorbidities (e.g., metabolic syndrome [MetS], T2DM). Two independent researchers assigned
GRADE certainty-of-evidence (CoE) ratings from very low to high; conflicts were handled through
discussion, and any disagreements were resolved by a third independent senior researcher.

We included RCTs and comparative NRSs that evaluated a listed intervention. Additional
eligibility criteria were studies on human participants, conducted in countries evaluated as very
high on the United Nations Human Development Index, as well as the top 10 countries with the
highest number of immigrants to the US (e.g., Mexico, India, China) published between January 1,
2000 and November 10, 2023. Economic evaluations and clinical practice guidelines published
from January 1, 2019, were also included; economic evaluations were required to have a US
perspective. All included studies were published in the English language. Studies were excluded
if data was not extractable or if we were unable to isolate data for populations of interest for this
review. Refer to Table 3 for more detailed inclusion and exclusion criteria.

Due to the volume of registry studies, particularly from the Metabolic and Bariatric Surgery
Accreditation and Quality Improvement Program (MBSAQIP) Registry, we excluded nearly all
registry publications due to time constraints. However, we have conducted an original analysis of
the publicly available MBSAQIP 30-day post-surgery patient-level data for years 2016 through
2022. Data was extracted for individuals undergoing their first MBS procedure or IGB procedure
who had a full 30 days of follow up. Exclusion criteria included prior MBS, conversion or revision
procedures, and emergency surgery. Adult and pediatric patients with missing values for height
or weight, for whom BMI could not be calculated, were excluded. Analysis omits records for
adult patients with biologically implausible values for height (< 48 or > 84 inches) or weight

(< 75 pounds or > 800 pounds), as defined by Noel and colleagues.*® Further details of this
analysis are available in the section covering KQ3, and in Appendix K.

A full description of our methods can be found in Appendix A.
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Contextual Questions
Effectiveness Profile of Nonsurgical Weight Management Treatments (CQ1)

This section provides an overview of the current state of nonsurgical weight management
treatments (e.g., medications, lifestyle programs) through examination of recent systematic
reviews and other materials.

Nonsurgical Weight Management in Adults

A 2018 systematic review, in support of the US Preventative Services Task Force (USPSTF)
recommendations on behavioral and pharmacotherapy weight-loss interventions, examined over
124 studies (N = 62,533) that compared behavior- or medication-based interventions with usual
care, attention control, wait list, or placebo.'3! Participants in the behavior-based intervention
studies generally had BMls in the overweight (i.e., BMI > 25 kg/m? to < 30 kg/m?) and class 1
obesity (i.e., BMI > 30 kg/m? to < 35 kg/m?) range than those in the medication-based studies
were more likely to have BMiIs in the class 1 or class 2 (i.e., BMI > 35 to < 40 kg/m?) range.%?
Follow up ranged from 1 year to 10.5 years with a mean of nearly 2 years.'3! Participants who
received the behavior- or medication-based interventions generally lost more weight over 1 to
1.5 years than those in the control groups (pooled mean difference, -2.4 kg; range, —-0.06 kg to
-7.1 kg).*3! Cardiovascular risk factor outcomes were inconsistent across studies.3!

In a 2022 systematic review and meta-analysis, in support of the American Gastroenterological
Association’s clinical practice guidelines on pharmaceutical interventions for adults with obesity
and BMls > 30 kg/m?or > 27 kg/m? and weight-related complications, FDA-approved
medications to treat obesity were compared with lifestyle interventions alone.*®? Total weight
loss varied by active treatment, but ranged from 3.0% TWL for naltrexone-bupropion and 10.7%
for semaglutide.*3?

Nonsurgical Weight Management in Children and Adolescents

In 2023, the AAP released a technical report regarding interventions (e.g., lifestyle counseling,
medical management, surgery) for childhood obesity treatment; most studies examined lifestyle
or dietary interventions.'33134 Studies included children aged 2 to 17 years. 133134 Most studies
did not quantify dose of behavioral interventions (e.g., number and length of contact hours),
however, there appeared to be a dose-response with more contact resulting in an increased
likelihood of improved BMI and larger weight-loss up to 2 years postbaseline.®3134 The greatest
BMI changes (> 2 kg/m? reduction) were observed in trials of 52 contact hours or more, mostly
delivered over 12 months, and were greater in older children and adolescents.’**However, RCTs
of pharmaceutical treatments demonstrated greater BMI reduction than lifestyle intervention
alone.’® According to a 2017 systematic review in support of the Endocrine Society’s
recommendations, combined interventions had stronger associations with weight reduction and
improvement in metabolic outcomes than interventions focused on diet, education, or physical
activity alone.’®

A Cochrane review published in 2016 included RCTs of pharmacological interventions for
treating obesity in children and adolescents with a minimum of 3 months intervention and 6
months follow-up from baseline.’*® The authors conclude that pharmacological interventions
(metformin, sibutramine, orlistat and fluoxetine) may have small effects in reduction in BMI and
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bodyweight in obese children and adolescents, although many of these drugs are not licensed for
the treatment of obesity in this population and some have been withdrawn.'*¢

Safety Profile of Covered Bariatric Procedures (CQ2)

See the Short-Term and Long-Term Safety section below for 30-day postoperative outcomes
and select long-term outcomes.

Accreditation Standards and Center of Excellence Designations (CQ3)
National Accreditation

National accreditation for bariatric surgery centers began in 2004 with the launch of

2 accrediting programs: the American College of Surgeons Bariatric Surgery Center Network and
the ASMBS Bariatric Surgery Centers of Excellence.'3”1% Although distinct certifications, these
programs established similar practice standards related to surgical leadership, structural facility
components, multidisciplinary care teams, and outcomes reporting with the goal of improving the
safety of MBS procedures.137:138

In 2012, these programs were unified into the Metabolic and Bariatric Surgery Accreditation and
Quality Improvement Program (MBSAQIP), jointly administered by the American College of
Surgeons and ASMBS, and operating as a single accrediting program for bariatric centers in the
US and Canada.'®®1% There are currently 6 inpatient and 1 outpatient MBSAQIP accreditation
designations that vary in terms of allowed procedures, treatment population, and procedural
volume requirements (Table 5).1%? As of January 2024, there were 16 MBSAQIP-accredited
bariatric surgery centers in Washington State, including all adult accreditation designations and
1 center with adolescent qualifications.'#°

Table 5. MBSAQIP Accreditation Designation Descriptions

Annual Volume
Requirements

Available

Bariatric Procedures in WA?

Designation Type?

‘ Populations

Inpatient designations
Comprehensive Center | * ASMBS-endorsed Adults > 50 bariatric Yes
procedures® stapling
procedures
Comprehensive Center | « ASMBS-endorsed Adults and > 50 bariatric Yes©
with Adolescent procedures®? adolescents stapling
Qualifications procedures
Comprehensive Center | « ASMBS-endorsed Adults > 50 bariatric Yes
with Obesity Medicine procedures® stapling
Qualifications procedures
Comprehensive Center | « ASMBS-endorsed Adults and > 50 bariatric Yes
with Adolescent and procedures? adolescents stapling
Obesity Management procedures
Qualifications
Low Acuity Center « ASMBS-endorsed Adults aged 18 to | = 25 bariatric Yes
primary procedures® 65 procedures
» AGB replacement, BMI < 55 for
positioning, or removal males and < 60 for
« Port revision or removal | females
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Designation Type?

Bariatric Procedures

Populations

Annual Volume Available

Requirements

in WA?

o Emergent revisional
procedures?

No history of
organ failure or
current CVD

Adolescent Center o ASMBS-endorsed Adolescents > 15 bariatric No
procedures? stapling
procedures
Outpatient designations
Ambulatory Surgery o ASMBS-endorsed Adults aged 18 to | = 25 bariatric Yes

Center primary procedures? 65 procedures
« AGB replacement, BMI < 55 for
positioning, or removal males and < 60 for
« Port revision or removal | females

« Emergent revisional

procedures? No history of

organ failure or
current CVD

Notes. @ Regardless of designation, all centers must demonstrate compliance with MBSAQIP standards,
successfully complete site visits, and enter data into the MBSAQIP registry. ® MBSAQIP-accredited centers must
receive approval from an Institutional Review Board to perform primary procedures not endorsed by the ASMBS.
¢ This designation does not exist on its own in WA, but there is 1 comprehensive center with both adolescent and
obesity medicine qualifications.  An emergent case is usually performed shortly after patient diagnosis or the
onset of related preoperative symptomatology. Patient well-being and outcome is potentially threatened by
unnecessary delay and the patient status could deteriorate unpredictably or rapidly.

Source. American College of Surgeons, 2022.13%.140

Abbreviations. AGB: adjustable gastric banding; ASMBS: American Society for Metabolic and Bariatric Surgery;
BMI: body mass index; CVD: cardiovascular disease; MBSAQIP: Metabolic and Bariatric Surgery Accreditation
and Quality Improvement Program; WA: Washington State.

Programs seeking accreditation must demonstrate compliance with MBSAQIP standards
regarding facility structures, staff competencies, and data reporting to provide quality metabolic
and bariatric care.’® These standards include®?:

* A dedicated bariatric surgery committee consisting of a director, coordinator, clinical reviewer,
pediatric medical advisor (if applicable), obesity medicine director (if applicable), clinical staff,
and representative from the facility administration team. The committee is responsible for
sharing best practices, discussing adverse events, and conducting quality improvement.

e Multidisciplinary teams capable of providing integrated preoperative, perioperative, and
postoperative care for bariatric surgery patients. Programs must be able to provide access or
referral to consistent and credentialed surgeons and operating teams, nursing staff, registered
dieticians, and mental health professionals. Accredited adolescent centers must also have
clinicians specializing in pediatrics for the treatment of pediatric obesity for both medical and
behavioral domains.

e Facilities, equipment, and furniture that can accommodate all bariatric surgery candidates. This
includes larger beds, wheelchairs, X-ray equipment, and weight-rated or supported toilets.

¢ Comprehensive patient education and care pathways for patient selection, preoperative
behavioral and physical evaluation, nutritional support, and transition plans for pediatric
patients to move from a pediatric specialist to an adult program over time.
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Payer Accreditation Programs

Participation in national accreditation for bariatric centers is voluntary but has had robust uptake,
driven in part by public and commercial payer facility certification coverage requirements.138141
In 2006, the Centers for Medicare & Medicaid Services (CMS) issued a National Coverage
Determination (NCD) limiting Medicare coverage to accredited centers#?; subsequently, by
2010 almost 90% of MBS procedures were performed in accredited centers.'3814! Although CMS
ultimately reversed the facility accreditation requirement in 2013, citing inconsistent outcomes
at bariatric centers of excellence and concern regarding access limitations, participation in
national accreditation has remained high.138141.143-145

Despite the NCD reversal, several commercial payers have developed MBS accreditation
programs required for participation in their networks, which include supplementary quality and
cost criteria beyond national accreditation requirements (Table 6).1%8

Table 6. Commercial Payer Bariatric Accreditation Programs

Program Name
(Payer)

Minimum MBSAQIP
Designation Requirements

| Summary of Supplemental Requirements

Institutes of Quality
Bariatric Surgery
network4¢

(Aetna)

« Comprehensive center
for inpatient facilities

o Ambulatory surgery
center for outpatient
facilities

« Facilities and providers must be credentialed
by Aetna and participate in their geographic
provider network

« At least 1 surgeon who has performed = 100
bariatric procedures in 24 months

o 12-month facility volume: > 125 procedures
for inpatient canters, > 75 procedures for
outpatient centers

o Must meet outcome metrics for mortality,
reoperations, SAE, revisions, hospital
admissions

3 Star Quality Bariatric
Center' or

Bariatric Center of
Excellence#’

(Cigna)

» Comprehensive center®?

« Comprehensive center
with adolescent
qualifications®?

« Active status with Cigna as a participating
bariatric treatment center®P

« Receive 2 or 3 stars for cost efficiency®<

o Meet the minimum volume criteria for cost-
efficiency evaluation in = 50 inpatient bariatric
procedures during assessment?

Blue Distinction
Specialty Care Center
for Bariatric Surgery4®

(BlueCross BlueShield)

« Comprehensive center
for inpatient facilities

o Ambulatory surgery
center for outpatient
facilities

« Facilities and providers must participate in the
local Blue Plan BlueCard PPO Network

o Must meet outcome metrics for mortality, re-
operations, SAE, revisions, hospital
admissions, and infections for each approved
bariatric procedure type

o Cost of care must be less than the national
composite cost index threshold

Notes. @ Cigna 3 Star Quality Bariatric Center ® Cigna Bariatric Center of Excellence ¢ Cigna’s cost-efficiency score
is a measure of a hospital’s average cost for a particular procedure or condition that has been severity adjusted
for national comparison. Two stars are awarded to programs with intermediate average cost (i.e., middle 33%)
and three stars are awarded to programs with the lowest average cost (i.e., top 34%).

Abbreviations. MBSAQIP: Metabolic and Bariatric Surgery Accreditation and Quality Improvement Program;
PPO: preferred provider organization.
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Professional Guidance on Revision and Conversion of MBS (CQ4)

See the Clinical Practice Guidelines section below for criteria related to MBS revision or
conversion procedures.

Evidence Summary

We identified 10,012 citations through bibliographic database (e.g., MEDLINE) searches and
other search methods (e.g., reference list checking, internet searches). Following the removal of
duplicate citations, 8,600 unique records were reviewed (Figure 1). Ultimately, 13 RCTs (in 22
publications; total N = 2,121; range, 50 to 387) were included.?7:149-16?

Table 7 provides brief details of baseline characteristics.'2:147-16? Most studies (9 of 12) were
conducted outside the US and enrolled mostly female participants (range, 60% to 93%). All but 1
study had a trial duration of 1 to 2 years with 4 studies reporting additional follow-up of 4 or 8
years>3155161162. 1 stydy had a trial duration of 5 years with an additional 5 years of follow-
up.'®! We did not identify any eligible RCTs (i.e., those that met our population and other criteria
defined in the PICOS section) for biliopancreatic diversion (BPD) or SADI-S procedures, though
some 30-day outcomes are reported in our analysis of MBASQIP data.

For procedures currently covered by the Washington coverage policy, we identified:
e 2 studies in adults (total N = 131; mean age range, 41.2 to 53.0 years)

o 1 comparing AGB with multidisciplinary diabetes care!¢!

o 1 comparing AGB with a lifestyle intervention plus the medication orlistat!>

e 3 studies in children and adolescents (total N = 159; mean age range, 15.6 to 16.6 years)
o 2 comparing AGB with a lifestyle intervention4%1%¢
o 1 compared RYGB (or SG) with a lifestyle intervention??”

For procedures not currently covered by the Washington coverage policy, we identified:
e 8 studies in adults (total N = 1,575; range, 51 to 317; mean age range, 38.6 to 53 years)
o 3 head-to-head RCTs comparing OAGB with RYGB or SG1°7:158162,164-166
o 3 RCTs comparing ESG, IGB, or OAGB with a lifestyle intervention°1-1531¢7
o 2 RCTs comparing 2 IGB devices (Orbera and TransPyloric Shuttle [TPS]) with sham
surgery15%.163

We identified 2 additional RCTs that appeared eligible for inclusion; however, they included
mixed populations (e.g., BMI range, 27 to > 40; mean BMI > 35).170171 The results of these
studies were not reported by baseline BMI, so Center researchers were unable to isolate data for
populations of interest for this review. These study publications are listed in Appendix H.

The results of our review are presented by categories of adults, and children and adolescents.
They are further presented by key question (KQ). Further details about the included studies are
provided in each of the relevant sections.
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Identification

Screening

Included

Note. Study flow diagram created using an online tool from Haddaway and colleagues.

Figure 1. Study Flow Diagram

Identification of new studies via databases and registers

Records identified from :
Databases (n = 2):

Ovid MEDLINEALL (n=7,871)
Ovid EBMCENTRAL (n =2,011)
Registers (n = 2):
ClinicalTrials .gov (n = 599)
ScanMedicine (n =441)

Records removed before screening:
(n=0)

Records screened
(n=8,600)

Records excluded
(n =8,045)

;

Reports sought for retrieval
(n =555)

Reports not retrieved
(n =NA)

\ /

Reports assessed for eligibility
(n=531)

A 4

Reports excluded:
Study design (n = 263)
Population (n = 86)
Publication type (n = 27)
Setting (n =22)
Aim (n =14)

Data unusable (n =10)
Outcomes (n = 10)
Comparator (n =9)
Publication date (n = 6)
Intervention (n =4)
Follow-up (n=1)

New studies included in review
(n=13)

Reports of new included studies
(n=22)

172
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Table 7. Summary of Inclusion Criteria and Baseline Characteristics for All Included RCTs of MBS

Study Details Eligibility Criteria Baseline Characteristics

g
'§ c
Study Na!me/Author, Year cs 2 3 = g
Trial Number n S g > =
T & > = 2
S o S 5
| = Z | - o p
Covered procedures in noncovered populations
AMOS2127.168 « RYGB 37
X | 50 Lifestyl 2 13to 16 | 235 15.7 | 42.6 | 122.6 NR Mod
NCT02378259 - SG estyie © (74.0) °
BAS|C149,150 a7
X | 59 « AGB Lifestyl 1 14to 16 | = 35¢ 15.7 | 44.1 | 128.8 NR Mod
NCT01172899 HESS ° (79.7) °
OB . , 2006154,155 i
ren X |80 | -AGB |Lifestyle o gl o0to50 23010 1412336948 | |NR | Mod
ACTRNO012605000113651 + orlistat <35 (76.3)
O'Brien, 20101>¢ 34
’ X | 50 « AGB Lifestyl 2 14to 18 | > 35 16.5 | 41.3 | 118.0 NR Mod
ACTRN12605000160639 nestyie © (68.0) ©
Wentworth, 20141¢0.161 o AGB + 36
X | 51 MDC 5+5 | 18to 65 | 23to <30 | 53.0 | 29.0 | 82.0 NR Low
ACTRN012609000286246 MDC (70.5)
Noncovered procedures
Head-to-head RCTs
RYSA157:158 « OAGB 84
X | 121 N/A 1 >18 > 35 46.5 | 43.8 | 126.9 NR Mod
NCT02882685 -rvee |V (69.5) ©
Seetharamaiah, 2017164-16¢ « OAGB 127 214
b
NR X 1214 | | G N/A 1+4 | 18to64 | >30 38.9 | 41.7 | 108.9 (59.3) | (100) Mod
YOMEGA?¢2 « OAGB 176
X | 2583 N/A 2 18 to 65 | = 35¢ 43,5 | 43.8 | 120.6 NR Mod
NCT02139813 -rvGe | NV © (69.5) ©
Compared with sham surgery or nonsurgical interventions
ENDObesity 11163 Sham >30to 252 | 74
v « IGB
NCTO2518685 270 G surgery 1 22 to 60 < 40¢ 43.3 | 36.6 | 100.4 93.3) | (27.4) Mod
IB-0051°1 >30to 229 48
v - IGB i - i
NCT00730327 317 Lifestyle | 1 18 to 65 < 40 32.0 | 35.6 | 78.8 (72.2) | (15.1) High
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Study Details Eligibility Criteria Baseline Characteristics
 E i <
® g8 o + <
Study Name/Author, Year « g . ; " ) o
0 b S [0} 5=
Trial Number s 8 s <°(° = 2 -g
ge] c > c c c f
3 § o) [} @ It -
o o0 () () () o
. =z < > > > Z
LIFEXPE-RT1>2167
X | 60 « OAGB | Diet 1 181065 | = 35to 448 | 40.8 | 113.0 46 NR Mod
NCT03667469 <50 (76.7)
MERIT?53 >30to 160 72
v 1209 | « ESG Lifestyle | 1+8 | 21to 65 415 | 319 | 884 Mod
NCT03406975 Hesty <40 (76.5) | (34.4)
SMART?5? Sham > 30 to 341 67
v | 387 | «IGB 1 20to 64 42.6 | 35.3 | 98.4 High
NCT02235870 surgery \ <40 (88.1) | (17.3) | '8

Notes. Shaded rows indicate studies conducted in children and adolescents. Lifestyle interventions were highly varied; see Appendix B for further details. ¢
Mean age at baseline was calculated by Center for Evidence-based Policy researchers. ? Those with a BMI of 30 to 31.9 were required to have > 2
comorbidities; BMI of 32 to 34.9 with > 1 comorbidity. ¢ Those with a BMI of 35 to 39.9 were required to have > 1 obesity-related comorbidity. ¢ Those with
a BMI of 30 to 34.9 were required to have > 1 obesity-related comorbidity.

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; ESG: endoscopic sleeve gastroplasty; IGB: intragastric balloon; MBS: metabolic and
bariatric surgery; MDC: multidisciplinary diabetes care; Mod: moderate; N/A: not applicable; NR: not reported; OAGB: one-anastomosis gastric bypass; RCT:
randomized controlled trial; RYGB: Roux-en-Y gastric bypass; SG: sleeve gastrectomy.

Bariatric Surgery: Draft Evidence Report 33



WA - Health Technology Assessment March 1, 2024

Covered Procedures for Adults Not Eligible for Covered MBS (KQ1a and KQ3)

History

Studies reporting bariatric procedures in adults with overweight (BMI > 23 to < 30 kg/m?) or
Class 1 obesity (BMI = 30 to < 35 kg/m?) without T2DM or another obesity-related comorbidity
were not eligible for inclusion in the 2015 report.'®” The following section focuses on covered
procedures (e.g., AGB, RYGB) in adult populations currently not eligible for bariatric procedures.

Study Characteristics

We identified 2 RCTs (in 4 publications) conducted among Australian adults with a BMI

< 35 kg/m?; both studies measured outcomes up to 10 years post-baseline. 154155160161 Both
RCTs studied AGB compared with nonsurgical therapies; we did not identify any eligible studies
for BPD, RYGB, or SG in patients with overweight or obesity, with or without an obesity-related
comorbidity. For patients with a BMI = 30 kg/m? and T2DM these procedures are already
covered by the Washington coverage policy.

Adults With a BMI = 30 to < 35 kg/m? and an Obesity-Related Issue or Comorbidity

We identified 1 RCT (in 2 publications) comparing AGB surgery with an intensive lifestyle
intervention over a 10-year period.'>*>> We rated this study as having a moderate RoB due to
concerns about financial disclosures and notable differences in attrition.

e O'Brien and colleagues (2006; N = 80; moderate RoB): AGB was compared with a lifestyle-
plus-orlistat intervention in a 2-year RCT that enrolled individuals with a BMI of > 30 to
< 35 kg/m? who had an obesity-related issue (e.g., severe physical limitations) or an obesity-
related comorbidity (e.g., T2DM); participants were followed for up to 8 years (Appendix B,
Table B1).1>4155 After 2 years, those in the control group could crossover and receive an
AGB.>41%> Participants had a mean age of 41.2, mean BMI of 33.6 kg/m?, and mean baseline
weight of 94.8 kg.'>> Most participants were female (61 of 80; 76%); race and ethnicity were
not reported.?>®

The lifestyle-plus-orlistat intervention continued over the 2-year initial study period, with
patients seen at least every 6 weeks.'>® This program comprised behavioral modification, very-
low-calorie diet, and pharmacotherapy with education and professional support on appropriate
eating and exercise behavior and was delivered by trained physicians.'>> The program began with
an intensive 6-month period of very-low-calorie diet (500 to 550 kcal per day), with liquid meal
replacements for 12 weeks, followed by a transition phase leading to 120 mg of orlistat before
all meals until the completion of the intensive phase.'>® Participants continued with additional
courses of very-low-calorie diets or orlistat as tolerated, as well as continual behavioral, dietary,
and exercise advice.?>
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Table 8. GRADE Summary of Findings: Adults With BMI = 30 to < 35 kg/m? and an Obesity-
Related Issue or Comorbidity: AGB vs. Lifestyle + Orlistat

Number of .
Participants . Certainty .
Number of Findings Ef . Rationale
RCTs vidence
Weight
N =80 After the initial 6 months, AGB associated 000 : Downgraded 1 level
1 RCT?®> with significantly greater EWL than intensive Moderate | * 1 forimprecision (ie.,
medical management (ranging from 79% to small study size)?
87% EWL in AGB group vs. 22% to 41% in
intensive medical management group)
Difference maintained at the 10-year
timepoint; both surgery and medical
management associated with reduced weight
from baseline.
Cardiovascular risk factors
N =80 AGB associated with significantly lower risk of @i Downgraded 3 levels
1 RCT153 MetS at 2 years than intensive medical Very low « 3 for imprecision (i.e.,
management (2.6% vs. 24.2%; RR, 0.11; 95% small study size, wide
Cl, 0.01 to 0.80). Cls, and very small
number of events)?
N =80 AGB associated with significantly greater Y YoTe Downgraded 2 levels
1 RCT153 changes in HDL and diastolic blood pressure Low « 1 for imprecision (i.e.,
Between-group differences not observed for small study size)?
changes in LDL, systolic blood pressure, or « 1 for inconsistency
triglycerides. within study (i.e., not
all risk factors
changed)
Health-related quality of life
N =80 All participants had some improvements in 000 : Downgraded 1 level
1 RCT1% SF-36 subdomain scores, but the AGB group Moderate | 1 for imprecision (i.e.,
saw significantly greater improvements across small study size)?
the 8-domains.
Safety
N =80 AEs occurred in both AGB and intensive 000 : Downgraded 1 level
1 RCT?®> medical management groups with a higher Moderate | ® 1 forimprecision (i.e.,

proportion occurring in the medical group
(58% vs. 18%).

small study size)?

Note. 9Inconsistency not assessed as only a single study.
Abbreviations. AE: adverse event; AGB: adjustable gastric band; BMI: body mass index; Cl: confidence interval;
EWL: excess weight loss; HDL: high-density lipoprotein cholesterol; LDL: low-density lipoprotein cholesterol;
MetS: metabolic syndrome; RCT: randomized controlled trial; RR: risk ratio; vs.: versus; SF-36: 36-item Short
Form Health Survey.

Weight

In the first 6 months, participants in both the AGB group and the intensive medical management
group lost similar amounts of weight (a 13-kg loss from a 95-kg baseline, or a BMI reduction to
approximately 30 kg/m? from 35 kg/m?; Appendix B, Table B3).1>> However, from 12 months to
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2 years, participants in the AGB group lost a significantly higher percentage of excess weight
than participants in the intensive medical management group (ranging from 79% to 87% EWL in
the AGB group vs. 22% to 41% in the intensive medical management group.*>® This difference
was maintained at the 10-year timepoint; participants in both groups had reduced weight from
baseline.’>> However, participants in both groups had gained weight since the 2-year
assessment, although the gain did not reach baseline levels in either group.>> At the end of 2
years, participants in the AGB group were significantly more likely to lose at least 25% of their
body weight compared with the control group (98% vs. 35%).1%°

Cardiovascular Risk Factors

At the start of the study, 15 individuals in each group were living with MetS.1>> Metabolic
syndrome resolution was significantly more likely in the AGB group compared with those in the
intensive medical management group at 2 years, but not 10 years (risk ratio [RR], 2.0; 95% ClI,
1.145 t0 3.49; P < .01 vs. RR, 0.35; 95% Cl, 0.09 to 1.358; P > .05, respectively; Appendix B,
Table B4. Cardiovascular Outcomes, BMI = 30 to < 35 kg/m? and Obesity-Related Issue or
Comorbidity in Adults?>*15Table B4).1>41%> Full remission of MetS occurred in 93% of those in
the AGB group compared with 47% in the intensive medical management group (P < .01) at 2
years.?>> At 10 years, there was no significant difference in the number of individuals living with
MetS.15°

At 2 years, participants in the AGB were more likely to have clinically significant improvements in
HDL compared with those in the intensive lifestyle intervention group (increases of 30 mg/dL
and 7 mg/dL, respectively; P < .05; Appendix B, Table B4).1>> Similar results were seen for
reductions in triglycerides (-19 and -3.5 mg/dL reductions in AGB and control groups,
respectively).t>> However, no between-group differences were observed for changes in LDL or
systolic blood pressure.t>®

In general, participants initially randomized to the intensive medical management group who
opted to undergo AGB surgery at the end of the first 2 years of the study had outcomes similar
to those who had surgery at the start.>*

We have not reported many of the 10-year results of this study because they report very small

numbers of participants, particularly for the control group, as two-thirds opted to undergo AGB
placement at the end of 2 years. Details of 10-year outcomes are available in Appendix B, Table
B4.

Health-Related Quality of Life

The SF-36 (36-item Short Form Health Survey) was used to measure HRQoL across 8 domains.
After 2 years, both groups saw significant improvements from baseline in scores for physical
function, vitality, and mental health; the AGB group also had significant improvements across the
other 5 domains.’>> When compared with the intensive lifestyle intervention, those in the AGB
group were statistically more likely to have improvements in physical function, physical role,
general health, energy, and emotional role scores.’>*1>> No between-group differences were
observed in the composite scores for physical or mental health at 2 and 10 years (Appendix B,
Table B5).1>4153
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Safety

Overall, 7 (18%) participants in the AGB group and 18 (58%) participants in the intensive lifestyle
group experienced an adverse event over the 2-year study period (Appendix B, Table B6).2>°> The
adverse events in the surgical group included®>:

e 1 occurrence of 5 mm-port site infection, treated successfully with antimicrobial agents

e 1 case of acute gallbladder inflammation, requiring surgery

e 4 posterior prolapses, treated with laparoscopic revision

In the lifestyle plus orlistat group, adverse events included®>:

e 1 case intolerance to a very-low-calorie diet

e 8 cases of intolerance to orlistat

e 4 cases of acute gallbladder inflammation, all requiring surgery

Furthermore, 3% of participants in the AGB group and 13% of participants in the lifestyle plus
orlistat group were lost to follow-up.'*

Adults With a BMI = 25 to < 30 kg/m? and T2DM

We identified 1 RCT (in 3 publications) comparing AGB surgery with multidisciplinary diabetes
care (M DC)_160,161,169

¢ Wentworth and colleagues (N = 51; low RoB): Individuals with a BMI = 23 kg/m? to
< 30 kg/m? and T2DM were enrolled in a 5-year RCT comparing AGB plus MDC with MDC
alone; participants were followed for a further 5 years (Appendix B, Table B7).1¢0.161
Participants had a mean age of 53 years, mean BMI of 29.0 kg/m?, and mean baseline weight
of 82 kg.'! Most participants were female (36 of 51; 71%); race and ethnicity were not
reported.¢?

Multidisciplinary diabetes care was delivered by an endocrinologist, with additional support from
a physician and other members of the care team, as needed.*! Participants were advised to do
at least 150 minutes of moderate-intensity physical activity each week.'¢! Participants were set a
target HbA1c (glycated hemoglobin) of less than 7.0%, with pharmacological treatment (including
metformin, sulfonylurea, sitagliptin and exenatide, with insulin if other therapies were not
effective).’®! Blood pressure and cholesterol levels were also targeted and treated.'¢? In addition,
participants were advised by a dietitian to follow a calorie-restricted diet.¢!
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Table 9. GRADE Summary of Findings: Adults With BMI > 25 to < 30 kg/m? and T2DM: AGB vs. MDC

Number of Certainty
Participants (N) | Findings of Rationale
Number of RCTs Evidence
Weight
N =48 Participants in the AGB group lost Downgraded 2 levels:
1 RCT161 significantly more weight than Low « 1 for imprecision (i.e., small study size)?
participants in the MDC group at 2, 5, and « 1 for high RoB (i.e., serious issue with study design, funding and
10 years. investigator conflicts of interest
Cardiovascular
N =48 AGB was associated with an increased @ ::::: | Downgraded 3 levels:
1 RCT161 chance of remission from T2DM at 2 Very low | ° 1 for imprecision (i.e., small study size)®
years; however, this was not maintained « 1 for inconsistency within study (i.e., not maintained at all time points)
at 5- or 10 years. « 1 for high RoB (i.e., serious issue with study design, funding and
investigator conflicts of interest
N =48 AGB was associated with significantly @ ::::: | Downgraded 3 levels:
1 RCT161 greater improvements in diabetes control Verylow | * 1 for imprecision (i.e., small study size)®

Between-group differences were not
observed for changes in blood pressure or
cholesterol, other than triglycerides

« 1 for inconsistency within study (i.e., not all risk factors changed)
« 1 for high RoB (i.e., serious issue with study design, funding and
investigator conflicts of interest

Health-related qua

lity of life

N =48

AGB was associated with a greater
improvement in the SF-36 physical health

Downgraded 3 levels:
« 1 for imprecision (i.e., small study size)?

1 RCT?1
composite score at 2 and 5 years. « 1 for inconsistency within study (i.e., not maintained at all time points)
« 1 for high RoB (i.e., serious issue with study design, funding, and
investigator conflicts of interest
Safety
N =48 AGB was associated with a higher rate of Downgraded 3 levels:
1 RCT161 AEs at 2 years. At 5 and 10 years, the « 2 for imprecision (i.e., small study size)?

number of AEs was similar.

« 1 for high RoB (i.e., serious issue with study design, funding and
investigator conflicts of interest

Note. 9Inconsistency not assessed, as only a single study.
Abbreviations. AGB: adjustable gastric band; BMI: body mass index; MDC: multidisciplinary diabetes care; RCT: randomized controlled trial; RoB: risk of

bias; SF-36: 36-item Short Form Health Survey; T2DM: type 2 diabetes mellitus.
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Weight

Participants in the AGB group lost a greater percentage of weight than participants in the MDC
group (reported graphically; at 2 years, participants in the AGB lost 11.5 kg compared with 1.6 kg
in the MDC group (between-group difference, -11.2 kg; 95% Cl, -17.9 kg to -4.5 kg;

P =.003).1¢! Significant between-group differences in weight loss were maintained at 5 years
(AGB, -9.1 kg vs. MDC, -1.9 kg; P < .001 )% and 10 years (AGB, -8.5 kg vs. MDC, -4.7 kg;

P < .01; Appendix B, Table B9).1%° A similar pattern was seen with reduction in BMI at 2 years (a
decrease of -4.1 kg/m? vs. -0.5 kg/m?; between-group difference, -3.0 kg/m?; 95% Cl,

-5.0 kg/m? to -2 kg/m?; P < .001).1¢! At the end of 5 years, the AGB group had a BMI reduction
of -3.3 kg/m? compared with -0.7 kg/m? in the MDC group, as compared with baseline
measurements (between-group difference 2.2 kg/m?; 95% Cl, 0.8 to 3.7; P = .003)¢?; BMI was
not reported at 10 years.

Cardiovascular Risk Factors

Very few between-group differences were observed at 2, 5, and 10 years (Appendix B, Table
B10). Individuals who underwent placement of an AGB were 6.5 times more likely to experience
full remission of T2DM after 2 years (AGB, 12 of 23 vs. MDC, 2 of 25; P < .001).1%* At 5 and 10
years, more people in the AGB surgery group sustained remission of T2DM than in the MDC
group; however, the differences were small and not significant.?¢%'%? Glucose concentrations
were more likely to be reduced in the AGB group (-1.0 mmol/L) compared with an increase in
the MDC group (+0.1 mmol/L; P < .01) at 2 years,'¢! but no differences were observed at 5
years.'®? Similarly, participants in the AGB group were more likely to see reductions in HbA1c
compared with the MDC group (mean HbA1c, 6.1% vs. 7.3%, respectively; P < .01) at 2 years,*¢!
but no differences were observed at 5 or 10 years.¢%1%? Participants in the AGB group were also
more likely to achieve an HbA1c of less than 7% compared with the MDC group at 2 years (21 of
23 [91%] vs. 15 of 25 [60%], respectively; P = .02)'¢! but no differences were observed at 5 or 10
years.1¢01¢? No differences in blood pressure were seen at any timepoint.1¢%1611¢% While more
than 55% of participants in each group met the treatment targets for blood pressure at 2 and 5
years, differences between groups were not significant.'6%1¢?

No between-group differences in HDL were observed at 2 or 5 years (Appendix B, Table
B10),1¢11? but at 10 years the AGB group had improvements in HDL concentrations compared
with the MDC group (P = .03) though these differences were small.?® No between-group
differences in LDL were seen at any timepoint.160:161.169

Health-Related Quality of Life

SF-36 physical and mental health composite scores were reported at 2, 5, and 10 years
(Appendix B, Table B11Table B10).1¢%161.1¢? No between-group differences were observed in the
mental health composite scores at any timepoint.1¢%161.16? Clinically significant improvements!?’
in the physical composite score were observed at 2 years (+7.7 points vs. —1.7 points) and 5
years (+5.6 points vs. -0.2 points) in the AGB group, but not at 10 years. 160161169

Safety

The overall number of individuals who experienced at least 1 adverse event was not reported at
2 or 5 years.'! At the end of the first 2 years, the number of adverse events was higher in the
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surgical group (21 events), compared with the MDC group (8 events; Appendix B, Appendix

B1).1! The adverse events in the surgical group included?é':

e 5 casesin 4 individuals of food intolerance that were resolved with an outpatient procedure
to reduce the fluid volume in the band

e 5 casesin 4 individuals of unplanned procedures

In the MDC group, adverse events included®?:

e 2 cases of retinal photocoagulation

e 1 unplanned knee arthroscopy

¢ 1 2-month hospitalization to manage eosinophilic fasciitis, possibly precipitated by the use of
atorvastatin

After 5 years, both groups experienced a similar number of events (AGB, 63 events vs. MDC, 72
events) which included elective surgeries and hospitalizations unrelated to the interventions
(Appendix B, Table B12).1¢” Approximately 14% of individuals who received AGB reported
difficulty swallowing (7 cases) compared with 30% (10 cases) in the MDC group.¢? Similar
numbers of adverse events were reported at 10 years; details were not reported.1°

Reoperations were rare, with 1 occurring between the start of the study and 2 years.'¢! Between
years 2 and 5, 2 reoperations were reported, but it is unclear whether this was 2 in a single
individual or in 1 in each of 2 separate individuals.'®’

Note that this was a very small study (N = 50) and therefore these results may not be
representative of the true effects.

History

Endoscopic sleeve gastroplasty (ESG), IGB, OAGB, and SADI-S were not eligible for inclusion in
the 2015 report (e.g., some were still experimental).’®? The following section covers these 4
newer procedures in adults with overweight or obesity regardless of the presence of obesity-
related comorbidities.

Study Characteristics

We identified 8 RCTs (in 12 publications)!>1-153157.158,162164-167 eyamining procedures not
currently covered under the Washington coverage guidelines.'®® Mean age ranged from 27.8 to
64.9 years, with mean BMlIs ranging from 31.9 to 43.8 kg/m?, and mean weight ranging from
78.8 to 126.9 kg.1>1-153157,158162,164-167 Between 78% and 90% of participants were female.>>!-
153157,158,162,164-167 Specific study characteristics can be found in the sections below and in
Appendix B.

We did not identify any eligible RCTs of SADI-S. For the other 3 surgeries, we found:
e 3 head-to-head RCTs comparing OAGB with RYGB or SG1°7:158162,164-166

e 3 RCTs comparing ESG, IGB, or OAGB with a lifestyle intervention!°1-153.167

e 2 RCTs compared IGB with sham surgery?>?:1¢3
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Noncovered Procedures Compared With a Covered Procedure in Adults

We identified 3 RCTs (in 6 publications) comparing OAGB with other ASMBS-endorsed bariatric
Surgeries_157,158,162,164—1(‘:6

RYSA (N = 121; moderate RoB): A 1-year noninferiority RCT conducted in Finland, comparing
OAGB with RYGB in individuals with a BMI > 35 kg/m?2.1>” Most participants were female
(104 of 121; 86%); race and ethnicity were not reported.'®” Participants had a mean age of
46.5 years, mean BMI of 43.8 kg/m?, and mean weight of 126.9 kg.?>’ The inclusion criteria
did not require the presence of an obesity-related comorbidity, but it appears that all
participants had at least 1 of these conditions.*>’

Seetharamaiah and colleagues (N = 214; moderate RoB): A 5-year RCT conducted in India,
comparing OAGB with SG in adults with a BMI > 30 kg/m?.1641¢¢ Additional criteria included
the presence of at least 1 obesity-related comorbidity in those with a BMI of = 32 to

< 35 kg/m?, or abdominal obesity plus at least 2 obesity-related comorbidities in those with a
BMI of > 30 to < 32 kg/m?2.1%* Mean age ranged from 50 to 43 years, with a mean BMI of
approximately 40 kg/m2.1%* Approximately 60% of participants were female.'%4

YOMEGA (N = 253; moderate RoB): A 2-year multicenter noninferiority RCT conducted in
France, comparing OAGB with RYGB in individuals with a BMI > 40 kg/m?, or > 35 kg/m?
plus at least 1 obesity-related comorbidity.'®> Most participants were female (226 of 253;
89%); race and ethnicity were not reported.'%? Participants had a mean age of 43.5 years, a
mean of BMI 43.9 kg/m?, and mean weight of 120.5 kg; 27% of participants had T2DM.*¢2
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Table 10. GRADE Summary of Findings for Noncovered MBS Procedures vs. Covered MBS Procedures in Adults

Number of Participants

Certainty of

(N) Findings Evidence Rationale
Number of RCTs
OAGB vs. RYGB or SG
Weight
N =542 Total weight loss ranged from 25% to 37% 1 to 3 years post- 0000 « Not downgraded.
3 RCTs1°7:162,164-166 surgery, regardless of surgical intervention (i.e., OAGB, RYGB, High
SG). Similarly, excess weight loss ranged from 60% to 66% in
the same time periods.
One study showed excess weight loss was maintained at years
4 and 5 for OAGB, but not for SG though the changes were
small (a decrease of approximately 4% to 5% from year 3).16>166
Cardiovascular risk factors
N =542 Rates of remission of obesity-related comorbidities (e.g., T2DM, 0000 » Not downgraded.
3 RCTs157,162,164-166 hypertension) and changes to other cardiovascular risk factors High
(e.g., HDL, triglycerides) were similar up to 3 years (and in some
cases up to 5 years) regardless of surgical intervention (i.e.,
OAGB, RYGB, SG).
Health-related quality of life
N =126 Improvements in HRQoL, as measured with IWQOL-Lite, were 000 : Downgraded 1 level:
1 RCT162 similar in individuals who underwent OAGB or RYGB. Clinically « 1 for imprecision (i.e., small
Y . . . . Moderate .
significant increases in the physical and self-esteem domains study size)
was observed for both groups (20 and 12 points, respectively).
Safety
N =542 Reported safety outcomes varied across the studies, but most 000 : Downgraded 1 level:
3 RCTs157.162164-166 showed no differences (e.g., rates of anemia, vitamin « 1 for inconsistency (i.e.,
.. O o Moderate .
deficiencies, complications related to surgery) between the different markers of safety
surgical interventions. reported across studies)
One study reported significantly more SAEs in participants who
underwent OAGB compared with RYGB.

Abbreviations. GRADE: Grading of Recommendations, Assessment, Development, and Evaluation; HDL: high-density lipoprotein cholesterol; HRQoL: health-
related quality of life; IWQOL-Lite: Impact of Weight on Quiality of Life-Lite survey; MBS: metabolic and bariatric surgery; OAGB: one-anastomosis gastric
bypass; RCT: randomized controlled trial; RYGB: Roux-en-Y gastric bypass; SAE: serious adverse event; SG: sleeve gastrectomy; T2DM: type 2 diabetes
mellitus.
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Weight

All studies reported at least 1 measure of change in weight or BMI. All participants, regardless of
surgery received, had decreases in their weight, BMI, or both. Generally, there were no
significant between-group differences for any weight-related outcomes. Details of weight
outcomes are available in Appendix B, Table B15.

The RYSA trial reported no between-group differences for BMI after 1 year; both groups had a
BMI reduction of approximately 11 kg/m?2.2>’ In the YOMEGA trial and trial by Seetharamaiah
and colleagues, participants who underwent OAGB had much larger excess BMI losses compared
with RYGB (88% vs. 86%, respectively; P = .002)%? after 2 years, and with SG (62% vs. 51%,
respectively; P < .01)'% after 5 years. The differences in excess BMI losses between these
studies is likely due to the additional 3 years of follow-up in the Seetharamaiah trial.

No between-group differences in EWL or TWL were noted at 1 year®>”1%* or after 2 and 3
years.1%416> However, Seetharamaiah and colleagues reported those who received OAGB were
significantly more likely to maintain EWL after 4 and 5 years, compared with SG.%¢ Participants
who received OAGB in the YOMEGA study lost significantly more weight overall after 2 years
compared with RYGB.!¢? Furthermore, there were no between-group differences in the number
of participants who achieved at least a 50% reduction in EWL or at least 10% TWL at 1 year in
the RYSA study.?®’

Seetharamaiah and colleagues reported 1 revision surgery for inadequate weight loss in a
participant who received a SG; no revision surgeries were reported in those who received
OAGB.*¢*

Cardiovascular Risk Factors

After 5 years, 1 study reported significantly more individuals (85%) in the OAGB group no longer
had T2DM, compared with 57% of those in the SG group (Appendix B, Table B16).1%° However,
no other between-group differences in other cardiovascular risk factors (e.g., high cholesterol,
hypertension) were observed at any time point.1>7:162.164-166

Health-Related Quality of Life

All participants in the YOMEGA study had improvements in their IWQOL-Lite subdomain scores
after 2 years, but they were not significantly different between OAGB and RYGB (Appendix B,
Table B17).1? Improvements in the physical function and self-esteem subdomains were clinically
significant!?® for both groups with improves of approximately 20 points and 12 points,
respectively.'®? Participants who received RYGB had slightly larger improvements than those
who received OAGB.*¢?

Safety

The proportion of participants experiencing a safety-related event of any type (e.g., difficulty
swallowing, reoperations, nutritional deficiencies) were similar across all groups at all reported
timepoints (Appendix B, Table B18).1¢41% The proportion of participants overall who
experienced at least 1 serious adverse event at 2 years was similar to the proportion overall who
experienced a nonserious adverse event, but the number of serious events differed significantly
between groups; many more events occurred in the OAGB group than the RYGB group (67 vs.
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38 events, respectively).1¢? The serious adverse events deemed related to surgery followed a
similar pattern (OAGB, 42 events vs. RYGB, 24 events).1¢?

Rates of the following harm outcomes were similar between the OAGB and RYGB or SG groups
(Appendix B, Table B18):
e Anemiaat 1(13%), 2 (36%), and 5 years(8%)1°7:16216¢6
e GERD at 5 years (5%)%°
e Vitamin deficiencies
o Overall vitamin deficiency at 2 years (83%)%¢2
o No severe malnutrition events observed at 5 years!¢®
e Complications related to surgery (e.g., GERD, hemorrhage, bowel injury) at 1, 2, and 5 years
(approximately 5% at all time points)162164.166
e Readmissions and reoperations within the first year (7%)¢*

Vitamin D deficiency was more likely after 1 year in those who underwent OAGB (43 of 57;
75%) than those in the RYGB group (21 of 51; 41%; P < .001).%>” Four participants underwent
conversion from OAGB to RYGB at 2 years due to an anastomotic leak, Wernicke
encephalopathy, and severe biliary reflux; no participants in the RYGB group required conversion
to another bariatric procedure.¢?

Seetharamaiah and colleagues reported no deaths after 1 year, and 1 death in each group after 2
years.'®* The cause of death in the OAGB group was unknown, while the SG group had 1 death
due to acute myocardial infarction.16416>

Loss to follow-up at 2 years was approximately 25% in the YOMEGA study, with slightly more
participants lost in the RYGB group.t¢? Seetharamaiah and colleagues reported minimal losses to
follow-up during the first 3 years of their study, but at year 5 nearly 30% of participants in each
group had been lost to follow-up.1¢4-166

Noncovered Procedures Compared With a Lifestyle Intervention in Adults

We identified 3 RCTs (IB-005,%%* LIFEXPE-RT,*?1¢7 and MERIT*>3) comparing ESG, IGB, or
OAGB with a lifestyle intervention. We did not identify any eligible studies examining SADI-S.

e |B-005 (N = 317; high RoB): A 1-year, US-based, multicenter RCT comparing the Orbera IGB
plus a lifestyle intervention with a lifestyle intervention alone.’! The lifestyle intervention
consisted of a low-calorie diet (1,000 to 1,500 calories per day), a daily food and exercise
diary, encouragement to exercise, and visits with clinical staff approximately every other
week throughout the trial.>>! Adults with a BMI of > 30 to < 40 kg/m? with a minimum 2-year
history of obesity were eligible to participant in IB-005; the presence of an obesity-related
comorbidity was not a requirement.'®* Most participants were female (243 of 317; 77%);
approximately 15% of participants identified as non-White, most often as Hispanic or as non-
Hispanic Black.'>! Participants had a mean age of 31.9 years, mean BMI of 35 kg/m?, and
mean weight of 98 kg.1%?

e LIFEXPE-RT (N = 60; moderate RoB): A 1-year, 3-arm RCT conducted in Kazakhstan,
comparing OAGB (with or without staples) with diet.*¢” For each participant randomized to
the control (diet) group, a low-calorie diet was customized, providing an energy deficit of 500
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to 1,000 calories per day (i.e., 20 to 25 kcal/kg/day for ideal body weight).1¢” Adults with a
BMI of > 35 to < 50 kg/m? with MetS were eligible to participate in LIFEXPE-RT.'” Most
participants were female (46 of 60; 77%); all were non-White.'¢” Participants had a mean age
of 44.8 years, mean BMI of 40.8 kg/m?, and mean weight of 113.0 kg.*¢”

e MERIT (N = 209; moderate RoB): A 2-year, US-based, multicenter RCT, with up to 8 years
follow-up comparing ESG with a lifestyle intervention.?>® This moderate-intensity lifestyle
intervention consisted of a low-calorie diet plan, 150 mins of aerobic exercise per week, 13
counseling visits, and assessments during the first year of the study.'>® Participants who were
randomized to the lifestyle intervention and did not achieve at least 25% EWL by the end of
the first year could opt for ESG while remaining in the study.'*® Most (179 of 209; 86%)
participants were female and nearly 35% were non-White, identifying as African American,
Hispanic, or Latino.'*® Participants had a mean age of 41.5 years, mean BMI 31.9 kg/m?, and
mean weight of 88.4 kg.1°3

Table 11. GRADE Summary of Findings for Noncovered MBS Procedures Compared vs. Lifestyle
Interventions in Adults

Number of .
Participants (N)  Findings gf Et\?iltl;gce Rationale
Number of RCTs
Noncovered procedures vs. lifestyle interventions
Weight
N =586 Participants who underwent a surgical 000 : Downgraded 1 level:
3 RCTs151.153.167 intervention (i.e., ESG, IGB, OAGB) had Moderate « 1 for RoB (i.e., the
significantly larger reductions in weight largest study
and BMI than the lifestyle interventions. [N = 317] had a high
Clinically significant improvements were RoB)
also observed in favor of surgical
interventions, as well as excess weight loss
and excess BMI loss.
Cardiovascular risk factors
N =60 Larger improvements in blood pressure Y YT Downgraded 2 levels:
1 RCT¢7 and triglycerides were seen in those who Low « 1 for imprecision (i.e.,
received OAGB compared with diet alone. single study with
Additionally, remission of prediabetes or small study size)
T2DM were achieved in 100% and 93% in « 1 for indirectness (i.e.,
the OAGB group, respectively; there were study conducted in
no remissions of these conditions for those Kazakhstan)
who were treated with diet alone.
Health-related quality of life
No studies reported HRQoL.
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Number of Certaint
Participants (N)  Findings o;e E\?ilgeﬁce Rationale
Number of RCTs

Safety

N =350 AEs and SAEs, and the total number of 000 Downgraded 1 level:

2 RCTs151.167 events, were much higher for IGB and ESG Moderate « 1 for inconsistency
than for lifestyle interventions. The most (i.e., different markers
common AEs were nausea, vomiting, and of safety reported
abdominal pain. across studies)

SAEs (e.g., severe dehydration, surgery-
related injuries) were experienced by 10%
of those who underwent IGB; 20% had the
IGB removed before 6-months.

Abbreviations. AE: adverse event; BMI: body mass index; ESG: endoscopic sleeve gastroplasty; GRADE: Grading
of Recommendations, Assessment, Development, and Evaluation; HRQoL: health-related quality of life; IGB:
intragastric balloon; OAGB: one-anastomosis gastric bypass; RCT: randomized controlled trial; RoB: risk of bias;
SAE: serious AE; T2DM: type 2 diabetes mellitus.

Weight

At least 1 weight-related outcome (e.g., EWL, change in BMI) was reported by each study.
Individuals who received a surgical intervention (i.e., ESG, IGB, or OAGB) lost significantly more
weight, resulting in larger reductions in BMI, compared with the lifestyle interventions at 6-
months (IGBs only), and at 1-year (ESG and OAGB; most P < .001; see Appendix B, Table
B21).1°1153167 There were some notable differences among the surgical interventions in terms of
the amount of weight loss after 1-year. The EWL was much larger in those who underwent ESG
compared with IGB (14% vs. 45%, respectively).}>1>3 Meanwhile, TWL was greatest in
individuals who underwent OAGB (approximately 33%) or ESG (14%) compared with placement
of an IGB (8%)1°11°31¢7: however, it should be noted that the OAGB study had far fewer
participants than the other studies, so these differences may be exaggerated.

After 1 year, the number of participants who achieved at least 10% EWL, a clinically important
difference, was twice as likely for IGB (RR, 1.98; 95% Cl, 1.24 to 3.16 P < .01) and 6.5 times more
likely for ESG (RR, 6.48; 95% Cl, 3.83 to 10.96; P < .001) compared with lifestyle
interventions.'®1153 LIFEXPE-RT reported excess BMI loss at 1 year was significantly larger in the
2 OAGB arms (79% to 89%) compared with diet alone (12%; P < .001).1¢” These differences
equate to a decrease in BMI of 12 to 16 kg/m? in the OAGB groups and 3 kg/m? in the diet
group.t®’

Cardiovascular Risk Factors

The LIFEXPE-RT study reported 1-year outcomes related to cardiovascular risk factors
(Appendix B, Table B22).1¢” Almost all individuals in the OAGB groups who entered the study
with prediabetes or T2DM went into remission of these conditions (prediabetes, 100% [16 of
16]; T2DM, 93% [13 of 14]), compared with the diet-only group where none of the participants
had resolution of prediabetes or T2DM.1¢” Note that this was a very small 3-arm study (N = 60)
and therefore these results may not be representative of the true effects.'®” Changes in systolic
and diastolic blood pressure and decreases in triglycerides were more likely in the surgical group
compared with the diet-only group (all, P < .001).1¢”
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Health-Related Quality of Life
HRQolL outcomes were not reported by any of the studies in this section.

Safety

Two studies, IB-005>! and LIFEXPE-RT¢’, reported safety outcomes during their 1-year study
periods (Appendix B, Table B23). It is important to note that the number of surgical participants
reported by authors of the IB-005 study was slightly larger than the original number
randomized.?! This difference is due to a change in the surgical technique that was piloted in 35
participants who weren'’t randomized but were followed through 1-year to observe safety
outcomes.>?

The number of participants who experienced at least 1 adverse event, and the number of events,
was greater for IGB (RR, 2.37; 95% Cl, 2.02 to 2.77; P < .001) and ESG (RR not reported),
compared with lifestyle interventions (Appendix B, Table B23).1°%1¢7 Nausea, vomiting, and
abdominal pain were the most common adverse events reported by those who underwent
surgery.?>11¢7 The |B-005 study reported 810 adverse events (in 160 IGB participants) compared
with 429 events in the lifestyle group (in 130 participants).'>! Device-related or procedure-
related serious adverse events occurred in 10% of participants who had an IGB placement.'%?
The most common serious adverse events were severe dehydration (2 participants) and
procedure-related esophageal mucosal injuries (2 participants).*>! Furthermore, 20% (30 of 160)
of those who had an IGB placed had the device removed before the 6-month mark when these
devices are generally removed.?>! LIFEXPE-RT reported no cardiovascular events or deaths in
either the OAGB or lifestyle groups, and no reoperations in the OAGB group, during the 1-year
study.®’

The MERIT study reported some surgical-related safety outcomes approximately 10 years after
the start of the study, for the ESG group only (Appendix B, Table B23).2>3 However, these
outcomes include those who were initially randomized to the lifestyle intervention, but were
given the option to undergo ESG after the first year of the study.’>® Most participants (92%)
experienced at least 1 adverse event.!>® There were a total of 927 events recorded, the majority
(612; 66%) of which were for accommodative gastrointestinal symptoms.?>® Only 6% (9 of 150)
of participants experienced a serious adverse event.?>® These included 3 participants with device
or procedure-related grade 3 events (i.e., abdominal abscess, upper gastrointestinal bleed, case
of malnutrition requiring endoscopic reversal of the ESG) and 6 participants who required
subsequent hospital admission for medical management of accommodative symptoms.*>3

Noncovered Procedures Compared With Sham Surgery in Adults

We identified 2 RCTs comparing 2 types of IGBs with a sham surgery in adults with a BMI of

> 30 to < 40 kg/m2.1%7163 We did not identify any eligible studies comparing other newer surgical
techniques (i.e., ESG, OAGB, or SADI-S) with a sham surgery.>?1% The IGBs are usually in place
for no more than 6 months before they are removed; hence we have reported 6-month and
1-year outcomes when present.

e ENDObesity Il (N = 270; moderate RoB): A 1-year US-based multicenter RCT comparing an
IGB device, the TransPyloric Shuttle (TPS), to sham surgery in adults with a BMI of > 35 to
< 40 kg/m? or > 30 to < 35 kg/m? with the presence of T2DM, controlled hypertension, or
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controlled high cholesterol.'®® Nearly all participants were female (98%; 265 of 270) and 27%
were non-White. Participants had a mean age of 43.3 years, a mean BMI of 36.6 kg/m?, and
mean weight of 100.4 kg.1¢3

e SMART (N = 430; high RoB): A 1-year, US-based, multicenter RCT compared the Obalon IGB
with a sham surgery in adults with a BMI of > 30 to < 40 kg/m?, regardless of the presence of
an obesity-related comorbidity; all participants also received a lifestyle intervention and
consultations during the trial.»* Those randomized to sham surgery were eligible to receive
an IGB placement after the initial 6-month study period.'>® Most participants were female
(341 of 387; 88%); less than 20% of participants were non-White.>? Participants had a mean
age of 42.6 years, mean BMI of 35.3 kg/m?, and mean weight of 98.4 kg.*>’

Table 12. GRADE Summary of Findings: Noncovered MBS Procedures vs. Sham Surgery in Adults

Number of Certainty
Participants (N)  Findings of Rationale
NumberofRCTs ~  FBvidence

Noncovered procedures vs. sham surgery

Weight

N =657 Participants who had an IGB implanted 000 Downgraded 1 level:

2 RCTs159.163 (Obalon or TPS) had statistically significant | \4 qerate | © 1for RoB (ie., the
improvements in BMI at 6 months. They larger study [N = 387]
also had significant improvements in EWL, had a high RoB and the
TWL, and the proportion who achieved a other had a moderate
clinically meaningful reduction of > 5% RoB)

TWL.

Cardiovascular

N = 657 Some very small statistically significant 00 :: Downgraded 2 levels:

2 RCTs159.163 changes were observed in favor of the IGB | | | . « 1 for RoB (i.e., the
devices (Obalon or TPS), but these were larger study [N = 387]
not clinically significant. had a high RoB and the

other had a moderate
RoB)

« 1 for inconsistency (i.e.,
conflicting results for
CV risk factors)

Health-related quality of life

N =270 Those who had the TPS device implanted 000 : Downgraded 1 level:

1 RCT163 had greater improvements in their total Moderate « 1 for imprecision (i.e.,
IWQOL-Lite score compared with the sham single study with small
surgery group (+10.5 vs. +7.8 points, study size)
respectively). These improvements are
considered clinically meaningful.
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Number of Certainty
Participants (N)  Findings i Rationale
Number of RCTs Evidence

Safety

N =657 Any AE was common for all procedures 000 Downgraded 1 level:

2 RCTs159.163 (ranging from 94% to 100% in the IGB Moderate | ® 1for RoB (i.e., the
groups and 70% to 98% in the sham larger study [N = 387]
surgery groups), but this difference was had a high RoB and the
significant in 1 study (n = 270; P < .001). other had a moderate
SAEs were rare (2% to 3% of all RoB)
participants). However, early removal of
the TPS device occurred in 23% of
participants.

Abbreviations. AE: adverse event; BMI: body mass index; CV: cardiovascular; EWL: excess weight loss; GRADE:
Grading of Recommendations, Assessment, Development, and Evaluation; IGB: intragastric balloon; IWQOL-Lite:
Impact of Weight on Quality of Life-Lite survey; RCT: randomized controlled trial; RoB: risk of bias; SAE: serious
AE; TPS: TransPyloric Shuttle; TWL: total weight loss.

Weight

At 6-months and 1-year, EWL was significantly larger in the IGB groups (range, 24% to 31%)
than the sham surgery groups (10% to 12%; P < .001; Appendix B, Table B26).1°1¢% |n individuals
who had the Obalon IGB placed, TWL after 1-year was greater than those who received sham
surgery, around 9% and 3%, respectively (P < .001).1¢3 The SMART study found greater TWL in
the TPS group (6%) compared with the sham surgery group (3%; P = .04), but the between-group
difference was smaller than the between-group difference observed in the ENDObesity |l
study.'> Proportionally, twice as many TPS participants (62%) achieved a clinically meaningful
TWL (i.e., = 5% of baseline weight) compared with sham surgery (31%).1°? A small, but significant,
reduction in BMI of 6% (2.3 kg/m?) occurred in the TPS group compared with a 3% (1.2 kg/m?)
reduction in the sham surgery group (P < .001).2>?

The SMART study reported TWL by baseline BMI (i.e., > 30 to < 35 kg/m? and = 35 to

< 40 kg/m?).%*? The differences within and between classes was similar, indicating that
individuals with in both obesity groups can expect similar weight loss results with the TPS
device.'™

Cardiovascular Risk Factors

For most cardiovascular risk factors measured by the ENDObesity Il and SMART studies,
significant improvements were observed in the IGB groups compared with sham surgeries.'>%1¢3
Systolic blood pressure decreased by 3 to 3.4 mmHg at 6 months and 1 year, compared with
sham surgery where an increase of 1 mmHg occurred at 6 months, but a decrease of 2.6 mmHg
at 1 year (Appendix B, Table B27).1>%1¢% While these between-group differences were
statistically significant (P < .01),%>?1¢3 hone were clinically meaningful (a reduction of > 5
mmHg).*?? Both studies reported very small changes in diastolic blood pressure; the changes
were inconsistent between studies. At 6-months, the SMART study reported small increases of 1
and 2 mmHg in the IGB and sham groups, respectively (P > .05).1% At 1 year, ENDObesity I
observed a decrease of 2 mmHg in the IGB group compared with an increase of 1 mmHg in the
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sham surgery group (P < .01).%*? It should be noted that, on average, participants in both studies
had a baseline blood pressure that was in the elevated range.?>?163

Some small but statistically significant between-group differences in LDL were observed at

1 year: a decrease of 2.9 mg/dL for Obalon IGB recipients compared with an increase of

3.9 mg/dL in the sham surgery participants (P = .03; Appendix B, Table B27).1¢* ENDObesity Il
reported a decrease of 6 mg/dL occurred in TPS participants compared with no change from
baseline of the sham surgery group (P < .001) after 6 months.'®®* However, the changes observed
in either study are not considered clinically meaningful (i.e., a 38.7 mg/dL reduction in LDL,
associated with 23% to 25% risk reduction of major cardiovascular events) for any
participants.'?® All participants had small increases of HDL (1.3 to 3 mg/dL in the IGB groups vs.
1 to 1.6 mg/dL in the sham surgery groups) but these were not significant between groups.!>?163
Conflicting results for changes in triglyceride concentration were reported. At 6 months, TPS
recipients had a mean reduction of triglycerides of 15 mg/dL compared with a small increase of 3
mg/dL in the sham surgery group (P < .01).1%® However, at 1 year the Obalon and sham surgery
group had reductions in their triglyceride concentrations of 15.8 and 8.1 mg/dL, respectively,
though this was not statistically significant.'®?

Of note, the ENDObesity Il authors found a larger magnitude of change in systolic and diastolic
blood pressure and LDL in the minority of individuals who entered the study with abnormal
measurements, though the latter still was not clinically meaningful.¢3

Health-Related Quality of Life

Health-related quality of life was measured with the IWQOL-Lite tool at multiple points during
the 1-year ENDObesity Il study.®® The IGB and sham surgery groups achieved clinically
meaningful improvements (i.e., an increase of 7.7 to 12 points)'?¢ at the end of the study year
(Appendix B, Table B28).1® The IGB group had a larger improvement in their total score (+10.5
points) compared with the sham surgery group (+7.8 points; P < .01).26® The subdomain scores
for physical function (P < .001), self-esteem (P = .045), and sexual life (P = .02) were also
significantly different in favor of IGB¢%; we did not identify any published standards for a
minimal clinically important difference for IWQOL-Lite subdomains.

Safety

Many types of adverse events were common, regardless of intervention received (Appendix B,
Table B29).1°7163 The proportion of participants experiencing at least 1 adverse event ranged
from 94% to 100% in the IGB groups and 70% to 98% in the sham surgery groups.?>%1%% In the
SMART study, a significantly larger proportion of individuals experienced at least 1 adverse
event (TPS device, 94% vs. sham surgery, 70%; P < .001).2°? Additionally, the number of events in
the TPS device group was almost triple (902 events) to what was recorded in the sham surgery
group (358 events).?? Across all groups and studies, the most common adverse events were
nausea, vomiting, and abdominal pain.*>?*¢ In the ENDObesity Il study, serious adverse events
were rare, with 6 TPS-device individuals (3%) experiencing a surgical-related event (e.g.,
esophageal rupture with bilateral pneumothoraces, device impaction); the authors did not report
for the sham surgery group.¢® A similar proportion of individuals experienced an any-cause
serious adverse events during the 6-month SMART study (Obalon device, 5 vs. sham surgery 4,
roughly 2% of participants in each group).t*’
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Removal of the TPS device before the end of the 1-year study period occurred in 23% of
participants.’®® No deaths were reported for either group in the ENDObesity study.¢3

History

Studies reporting outcomes related to MBS procedures in children and adolescents, regardless of
the procedure or patient characteristics (e.g., BMI, comorbidity status), were not eligible for
inclusion in the 2015 report. This section reports RCTs conducted in a pediatric population on
any ASMBS-endorsed procedure; there are no FDA-approved devices available for use in
children or adolescents.

Study Characteristics

We identified 3 small RCTs (in 5 publications), comparing AGB or RYGB with a lifestyle
intervention in adolescents with a BMI > 35 kg/m?,127:149.150.156,1¢8 \We determined all studies to
be of moderate RoB. We did not identify any eligible studies conducted in children and
adolescents for BPD, OAGB, SADI-S, or SG; individuals with a BMI < 35 kg/m?; or individuals
under the age of 13 years.

e AMOS2 (N = 50; moderate RoB): A 2-year multicenter RCT in Sweden randomizing
participants to RYGB, SG, or a lifestyle intervention (a diet of 1,500 calories per day, 60
minutes of moderate-to-vigorous physical activity per day, and monthly check-ins with
clinical professionals).*27:1%8 A majority (23 of 25; 92%) of participants randomized to a
surgical intervention underwent RYGB, so results for surgical interventions were reported as
a single group; 2 participants received SG because of inflammatory bowel disease or
hereditary alcohol use disorder.'?’ Participants had a mean age of 15.7 years, a mean BMI of
42.6 kg/m?, and mean weight of 122.6 kg.'?’ Approximately 75% of participants were
female; race and ethnicity were not reported.?” We determined AMOS2 to have a moderate
RoB, because outcome assessors were not blinded and because 20% of the control group
participants opted to crossover to the surgical group at the end of the first year.?”

e BASIC (N = 59; moderate RoB): A 1-year single-center RCT conducted in the Netherlands
randomizing participants to AGB with a multidisciplinary lifestyle intervention, or the lifestyle
intervention alone.?#?159 The lifestyle intervention consisted of regular dietary advice and
monitoring from a certified dietician, regular exercise training, and behavioral therapy.'>°
Participants had a mean age of 15.7 years, a mean BMI of 44.1 kg/m?, and mean weight of
128.8 kg.'* Nearly 80% of participants were female; race and ethnicity were not reported.4’
We assessed BASIC as having a moderate RoB because of some methodological concerns
(e.g., lack of assessor blinding) and a differential loss to follow-up (20% in the lifestyle-alone
group vs. no losses in the AGB group®®).

e O'Brien and colleagues (2010; N = 50; moderate RoB): A 2-year RCT conducted in Australia
randomizing participants to AGB or an individualized lifestyle intervention.'>® The lifestyle
intervention consisted of a reduced energy intake (between 800 and 2,000 calories per day),
a target of 10,000 steps per day, structured exercise of at least 30 minutes per day; all
monitored with food diaries, step counts, and consultations with clinical staff.1>® Participants
had a mean age of 16.5 years, a mean BMI of 41.3 kg/m?, and mean weight of 118 kg.*>*
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Approximately 70% of participants were female; race and ethnicity were not reported.'>® We
determined a moderate RoB was appropriate due to differential losses to follow-up (30% of
lifestyle participants withdrew from the study°®) and potential investigator conflicts of

interest.

Table 13. GRADE Summary of Effectiveness for Weight-Related Outcomes in Adolescents

Number of

Participants Certainty

(N) Findings i Rationale

Number of Evidence

RCTs
Weight

N = 149 Adolescents who underwent a RYGB or SG had | g @ Downgraded 2 levels

3 RCTs127.149.156 | significantly larger reductions in weight (mean Low « 2 for imprecision (i.e.,

total weight loss, 20 kg) and BMI (-1.71 kg/m?)
than those in receipt of a lifestyle intervention.

total N)

Cardiovascular ri

sk factors

N =592
3 RCT5127,149,156

Resolution of high cholesterol was significantly
more likely in adolescents who underwent a
surgical procedure. No between-group
differences in the resolution of metabolic
syndrome, T2DM, or hypertension were
observed.

Downgraded 3 levels

« 2 for imprecision (i.e.,
total N)

« 1 for inconsistency (i.e.,
not all comorbidities
were resolved)

Health-related quality of life

N =50 No between-group differences were observed Downgraded 3 levels

1 RCT27{ for depression, obesity-related problems (i.e., « 2 for imprecision (i.e.,
OP-14 scale), or in 6 of 7 subdomains of the total N)
RAND-36; only the general health score was « 1 for inconsistency (i.e.,
significantly improved in those who received not all comorbidities
RYGB. were resolved)

N = 149 No between-group differences in triglyceride Downgraded 3 levels

concentrations were observed for RYGB or SG

« 2 for imprecision (i.e.,

3 RCT5127,149,156
vs. a lifestyle intervention; a small, but not total N)
clinically significant, difference was seen when « 1 for inconsistency (i.e.,
comparing AGB with a lifestyle intervention. other CV risk factors
No other between-group differences were were inconsistent
observed for blood pressure, HDL or LDL. across studies)

Safety

N = 149 Safety outcomes were minimally reported. In2 | g+ Downgraded 3 levels

3 RCT5127,149,156

studies, only surgery-related outcomes were
reported. In the third study, AEs occurred in
similar proportions, but the types of events
differed, and approximately half were unrelated
to the interventions.

Very low

« 2 for imprecision (i.e.,
total N)

« 1 for inconsistency (i.e.,
small number of events)

Note. ? Represents subset of participants with 1 of the comorbidities mentioned; participant may have > 1.
Abbreviations. AE: adverse event; BMI: body mass index; GRADE: Grading of Recommendations, Assessment,
Development, and Evaluation; HDL: high-density lipoprotein (cholesterol); LDL: low-density lipoprotein
(cholesterol); OP-14: Obesity-related Problems; RAND-36: 36-item Short Form Health Survey; RCT: randomized
controlled trial; RYGB: Roux-en-Y gastric bypass; SG: sleeve gastrectomy; T2DM: type 2 diabetes mellitus.
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Weight

Adolescents who underwent MBS had significantly greater reductions in BMI and more total
weight loss, and larger EWL (all P < .001; Appendix C, Table C3).127:14915¢ Changes in BMI were
measured in a variety of ways, but ultimately those in the MBS groups reduced their BMI by
approximately 12 kg/m? compared with an approximate reduction of 1 kg/m? in the lifestyle
groups over a 1 to 2 year period.127:149:156

In the AMOS2 study, significantly more individuals (63%) who received MBS achieved a BMI of
less than 30 compared with the lifestyle group (4%); final mean BMIs at 2 years were 30.2 kg/m?
versus 42.1 kg/m? (P < .001; Table C1 through Table C3).12” Note that AMOS2 was a very small
study (N = 47) and may not be representative of the true effects.?”

All 3 studies included all our weight-related outcomes of interest (e.g., EWL, TWL). All
comparisons were statistically significant in favor of MBS (all P <.001).127:149156 Adolescents in
the AGB group were significantly more likely to have greater EWL compared with the lifestyle
group (79% vs. 13% EWL; between-group difference, 65.6; 95% Cl, 50.2 to 80.9; P < .001) after
2 years.’>% Additionally, a greater proportion of those in the AGB group achieved EWL of over
50% at 2 years compared with the lifestyle group (84% vs. 12%).1>¢ Total weight loss at years 1
and 2 was greater in the MBS groups (range, 11% to 29% TWL) than the lifestyle groups (range,
weigh gain of 2% to weight reduction of 3%; P < .001).127:149156 The AMOS2 study reported the
proportion of participants who achieved at least 10% TWL was significantly greater in the RYGB
group (92%; 22 of 24) than the lifestyle group (26%; 6 of 23) after 2 years (P < .001).1?’

Cardiovascular Risk Factors

While a few significant cardiovascular risk factor between-group differences were observed in
these studies, we note that these studies were very small; for remission of baseline comorbidities
(e.g., T2DM, MetS) these numbers were even smaller, as not all participants may have had a
comorbidity at enrollment. Remission of high cholesterol was more likely in the RYGB group than
the lifestyle group after 2 years (89% vs. 10%, respectively; P = .03; Appendix C, Table C4).1%”
Nearly all adolescents who began the O’Brien and colleagues (2010) study with MetS achieved
remission (RYGB, 100% vs. lifestyle, 78%); these differences were not significant.'>® No
significant differences were observed in remission of T2DM at 1 year or hypertension at 2 years,
with approximately 50% in each group achieving resolution of hypertension.?7:14?

There were no significant between-group differences observed in blood pressure, HDL, or LDL
across the studies (Appendix C, Table C4).127.14%156 However, conflicting results for triglyceride
concentrations emerged when we evaluated the results from AMOS2 and BASIC. The AMOS2
trial found no significant differences in triglycerides (measured in mmol/L)'?’, while BASIC found
that individuals who received AGB experienced improvements in triglycerides (mean difference,
-33.3 mg/dL; 95% Cl, -64.3 to -2.4; P = .04).1%°

Health-Related Quality of Life

No significant between-group differences were observed in the Obesity-related Problems (OP-
14) scale, any subdomain of the Beck Youth Inventory, or the majority (6 of 7) of the RAND-36
subdomains (Appendix C, Table C5).1?” Adolescents in the RYGB group were much more likely to

Bariatric Surgery: Draft Evidence Report 53



WA - Health Technology Assessment March 1, 2024

achieve clinically significant improvements in the RAND-36 general health score than the
lifestyle group (+21 points vs. +5 points; P < .03).1?’

Safety

There was minimal reporting of safety outcomes in these studies, particularly for the control
groups (Appendix C, Table C6). The proportion of surgery-related complications were similar in
the BASIC and AMOS?2 studies, at 1 and 2 years respectively, though the types and severity of
the complications varied.'?”14° Most of the reported safety outcomes were considered mild or
moderate (i.e., Clavien-Dindo grade | or I)127:14%; 2 events requiring surgical interventions were
considered serious (i.e., Clavien-Dindo grade Ill) in the BASIC trial.}4’

AMOS2 reported?’:

e At 6 weeks, 3 events (2 minor wound complications and 1 gallbladder removal) were
reported in 2 of 25 (8%) participants

e At 1 year, no surgery-related complications were reported

e At 2 years, 2 events (symptomatic gallstones and acute abdominal pain not requiring
intervention) were reported in 2 of 25 (8%) participants

BASIC reported that at 1 year, 5 participants had experienced at least 1 adverse event (all were

surgery-related)'4’:

e 3 of 29 (10%) participants experienced heartburn or peptic complaints, and were successfully
treated with a short course of proton pump inhibitors

e 1 of 29 (3%) participants required reoperation for dislocation of the band access port

e 1 of 29 (3%) participants developed symptomatic gallstones requiring gallbladder removal

In the study by O’Brien and colleagues (2010), the proportion of participants who experienced at
least 1 adverse event was similar in the AGB and lifestyle groups (48% vs. 44%, respectively);
however, the specific events were different.'>® While there were more adverse events reported
in the lifestyle group (18, vs. 13 in the AGB group), half were unrelated to the lifestyle
intervention (i.e., 7 study withdrawal unrelated to adverse events, 2 unplanned pregnancies;
Appendix C, Table C6).1°¢ A single participant in the lifestyle group accounted for 44% (8 of 18)
of the adverse events (hospitalization for depression and intracranial hypertension).1>¢ Of the 13
adverse events in the AGB group, 6 were proximal gastric enlargements, 2 needle sticks to
tubing (no further details supplied), and 1 gallbladder removal; the remaining 4 events were for
unplanned pregnancy, hospitalization for depression, and loss to follow-up.t>®

Longer-Term Outcomes in Children and Adolescents
The following section summarizes longer-term (e.g., > 3 years) outcomes from NRSs (which have

not been assessed for RoB or GRADE CoE because they cover procedures already evaluated by
RCTs).

We identified 2 NRSs (in 5 publications) of MBS in adolescents reporting relevant long-term
outcomes.'”®177 Study characteristics and complete outcomes are available in Appendix C, Table
C7 and Table C8, respectively.
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e AMOS (N = 162)'74177: A 5-year prospective cohort NRS conducted in Sweden, assessing
outcomes among adolescents (ages 13 to 18 years; mean age, 16.1 years) with a
BMI > 35 kg/m? who received RYGB, compared with a matched control group of adolescents
(identified in the Swedish Childhood Obesity Treatment Register) who received conventional
interventions (mean BMI, 43.8 kg/m? across groups).!”” Conventional interventions in
Sweden can include family counseling, cognitive behavior therapy, low-calorie diet, and
medication.!”” Most participants were female (61%).1”” The study also included a comparator
group of adults treated with RYGB, but those results were not included in this review.

e Teen-LABS (N = 242)Y73-175: A multicenter 5-year prospective cohort NRS conducted in the
US, comparing outcomes among adolescents (ages 13 to 19 years; mean age, 17 years) with a
BMI > 35 kg/m? who received RYGB, SG, or AGB (mean BMI, 53 kg/m? across groups).1’4
Participants with AGB were excluded from the primary 3-year results due to the small group
sample size (N = 14)74, and 5-year results were limited to the subset of participants who
underwent RYGB (N = 161).173

Weight Change

Long-term results from these studies showed that adolescents who underwent RYGB or SG
experienced greater TWL from baseline (range, 26% to 28%) and BMI reductions (range, 13.0 to
15.0 kg/m?) over 3 to 5 years follow-up (P < .001 for all; Appendix C, Table C8).17317417¢ No
significant differences of TWL were observed in Teen-LABS at 3 years within or between the
RYGB and SG groups (27% TWL)'4; at year 5, only results for the RYGB group were reported
and they had maintained the weight loss observed at 3 years.?’® Subgroup analyses conducted
among the 3-year cohort showed that weight loss outcomes did not vary significantly by baseline
age group (i.e., 13-15 years vs. 16-19 years).t’> Similarly, at the AMOS 5-year follow-up,
adolescents who underwent RYGB had 28% TWL compared with a 5% weight gain in the
conventional treatment group.’” At 5 years, the observed weight loss among the surgical group
corresponded with a significant reduction in BMI (mean, -13.1 kg/m?), while there was an
increase in BMI of in the control group (mean, +3.3 kg/m?; P < .001).Y7¢ A significantly greater
proportion of RYGB patients also achieved a BMI below the threshold for clinical obesity (.e.,

< 30 kg/m?) compared with the control patients (37% vs. 3%; P < .001).17¢

Despite the significant long-term mean weight and BMI reductions observed for adolescents who
underwent MBS, it is notable that a minority of participants in both studies (i.e., < 40%) had BMlIs
below the clinical threshold for obesity (< 30 kg/m?) at long-term follow-up (Appendix C, Table
C8).174’176

Cardiovascular Risk Factors

Remission of T2DM occurred in 86% to 100% of surgical participants with baseline diagnoses
during long-term follow-up (Appendix C, Table C8).173174176 | ess than 10% (20 of 228) of
adolescents enrolled in Teen-LABS, across both groups, were living with T2DM at the time of
enrollment.?’4 At the 3-year follow-up, subgroup analyses did not show any significant
differences in rates of T2DM remission by surgical type (i.e., RYGB vs. SG).17# At the 5-year
follow-up, 86% (14 of 20) of participants who underwent RYGB had maintained remission of
T2DM.'”3 No comparative results were available for AMOS study; however, 100% (3 of 3) of
RYGB participants with T2DM at baseline were in remission at 5 years.'’¢ Similar results were
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seen in the resolution of hypertension and high cholesterol at 3 and 5 years.}”3174176 |n Teen-
LABS, 74% (56 of 76) of participants in the RYGB and SG groups with baseline hypertension or
elevated blood pressure were in remission at the 3-year follow-up; remission rates did not vary
by surgical type.'”* At 5 years, 70% (33 of 47) of RYGB participants who had had abnormal blood
pressure at baseline were in remission.'’® A small proportion of adolescents entered the AMOS
study with hypertension (12 participants in the RYGB group) and all were in remission at the 5-
year follow-up, but no comparator group results were reported.?’¢

Remission of dyslipidemia (i.e., elevated LDL or elevated triglycerides) occurred in 66% to 83% of
surgical participants during long-term follow-up.t’#17¢ |n Teen-LABS, 66% (84 of 128) of
participants in the RYGB and SG groups who were available for the 3-year follow-up and had
had study-defined dyslipidemia at baseline (N = 128) were in remission; remission rates did not
vary significantly by surgery type or baseline age.'’4’> At the 5 year follow-up of the AMOS
study, 83% (43 of 52) of participants who received RYGB were no longer living with
dyslipidemia.t’® Moreover, all RYGB participants with elevated baseline LDL (n = 13) or
triglycerides (n = 22) alone exhibited normal levels at the 5-year follow-up.'”® Dyslipidemia-
related remission rates were not reported for the AMOS adolescents who received conventional
treatment; however, surgical participants experienced significantly greater reductions in
concentrations of triglycerides (-41.6 mg/dL; 95% Cl, -62.0to 17.7; P < .001) and LDL levels
(mean difference, -34.0 mg/dL; 95% Cl, -46.4 to -23.2; P < .001) compared with nonsurgical
participants (Appendix C, Table C8).17¢

Quality of Life

Long-term weight-related QoL was reported in both adolescent NRSs. At the 3-year follow-up
assessment, Teen-LABS participants who underwent RYGB or SG (N = 185) reported a
statistically significant improvement in the effect of weight on their overall well-being including
physical limitations, self-esteem, and interpersonal relationships (IWQOL-Kids scale: +20 points;
95% Cl, 17.4 to 22.7; P < .001).74 The magnitude of reported change in QoL did not vary
significantly by surgical type or baseline age and all groups exceeded the clinically significant
change threshold of 4.8 points.’417> Participants who received RYGB in AMOS reported a
similar statistically significant reduction in weight-related distress during activities such as
shopping, swimming, eating at restaurants, and intimate relations at the 5-year assessment
(OP-14 scale: -13.0 points; 95% Cl, -19.6 to -6.4; P < .001); however, mean surgical group
scores did not differ significantly from control group scores (37.4 vs. 45.1 points; P = .22).17¢

AMOS also reported on several measures of overall QoL as measured by the SF-36 survey.
Compared with the adolescent nonsurgical control group, adolescents with RYGB experienced
differential improvements in 2 of the 10 assessed domains (physical function: +8.8 points;

P =.05; and physical role limitations: +13.5 points; P = .02).17¢

Adverse Events

Additional abdominal surgeries were the most common long-term adverse events in AMOS and
Teen-LABS, occurring in 13% to 25% of surgical participants (Appendix C, Table C8).173174176
Most reported abdominal surgeries occurring outside of the perioperative period were
cholecystectomies or hernia repair procedures, whereas the incidence of revisional MBS was not
reported.'”3174176 Other long-term adverse events included outpatient endoscopic procedures

Bariatric Surgery: Draft Evidence Report 56



WA - Health Technology Assessment March 1, 2024

for upper gastrointestinal issues and anemia-related blood transfusions.'”317417¢ Deaths were
uncommon, with no reported deaths in AMOS and only 4 reported deaths occurring over 5 years
of follow-up among the 242 participants enrolled in Teen-LABS.Y7317417¢ None of the deaths in
Teen-LABS were related to bariatric surgery; 2 deaths were attributed to drug overdose and 2
other deaths were attributed to hypoglycemic events (1 in a participant with type 1 diabetes, and
1 in a participant with suspected sepsis after an unrelated surgery).173174

Reported rates of nutritional abnormalities in adolescents after MBS were high, with up to 22%
having vitamin B12 deficiency, 63% having vitamin D deficiency, and 66% having low iron or
ferritin levels at 3 or more years after SG or RYGB .274176 |n the AMOS study, almost a third of
participants (32%) were also found to have clinical anemia.’®¢ When compared with nonsurgical
controls, AMOS participants with RYGB were significantly more likely to have vitamin B12
deficiency, low iron or ferritin, and clinical anemia at the 5-year follow-up, but did not differ in
terms of vitamin D insufficiency.’¢

Short-Term and Long-Term Safety of MBS (KQ3and CQ2)
Real-World Evidence Analysis of 30-Day Safety Outcomes (KQ3)

To assess the comparative safety profiles of currently covered MBS procedures for adults (i.e.,
AGB, BPD with duodenal switch, SG, RYGB), we conducted a novel analysis of patient-level data
from the MBSAQIP registry (Table 14). The data presented in Table 14 are select 30-day serious
adverse event rates for 1,059,397 adult individuals (i.e., > 18 years) with a baseline BMI of

30 kg/m? or greater, undergoing MBS as a primary surgery (i.e., not a revisional procedure) at an
MBSAQIP-accredited center for years 2016 to 2022.178 Metabolic and bariatric surgeries fall into
3 categories:

e Combined (RYGB, SADI-S)

e Malabsorptive (BPD, OAGB)

e Restrictive (AGB, ESG, IGB, SG)

The full 30-day perioperative safety profiles for covered MBS, including rates of specific adverse
events, are detailed in Appendix K.

Table 14. 30-day SAE Rates from the MBSAQIP Registry by Procedure, 2016 to 2022

B BPD RYGB e 'Q:'B?"ered

| (N=11,180) (N =273,474) (N =765,770) (N = 1,059,397)
Deaths 1(0.01) 31(0.28) 347 (0.13) 462 (0.06) 841 (0.07)
Hospital readmissions | 148 (1.64) 656 (5.86) 14,495 (5.30) | 19,834 (2.59) | 35,133 (3.32)
ED visits 360 (4.01) 901 (8.06) 27,347 (9.99) | 50,464 (6.59) | 79,072 (7.46)
Reoperations 71(0.79) 314 (2.81) 5,497 (2.01) 5,590 (0.73) 11,472 (1.08)

Note. 9 Event rates are percentages of patients with at least 1 event in the 30-day perioperative period, unless
otherwise noted.

Source. MBSAQIP registry data, years 2016 to 2022.178

Abbreviations. AGB: adjustable gastric banding; BPD: biliopancreatic diversion with or without duodenal switch;
ED: emergency department; MBS: metabolic and bariatric surgery; MBSAQIP: Metabolic and Bariatric Surgery
Accreditation and Quality Improvement Program; RYGB: Roux-en-Y gastric bypass; SAE: serious adverse event;
SG: sleeve gastrectomy.
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Deaths

The rate of death from any cause occurring within 30 days of the primary MBS was 0.08%

(N = 841) for all covered MBS types in adults (Table 14). When analyzed by procedure, 30-day
death rates were higher among individuals undergoing BPD (0.28%) and RYGB (0.13%) and lower
among those undergoing SG (0.06%) and AGB (0.01%). Only 2 (of 2,127 procedures) surgical-
related deaths within 30 days of the primary MBS were recorded for adolescents; both were in
adolescents who underwent SG.

Across the covered MBS, the most common primary causes of death were pulmonary embolism,
bleeding, abdominal sepsis, respiratory failure, and leaks at the site of anastomosis or stapling.
Additionally, deaths were categorized as likely related or unrelated to the procedure in registry
years 2016 to 2020, but not for years 2021 to 2022. Among the deaths recorded from 2016 to
2020, 58% were considered likely related to the procedure. For noncovered procedures,
surgery-related death was most likely among individuals undergoing OAGB or SADI-S.

Hospital Readmissions

The proportion of individuals with 1 or more inpatient hospital readmissions (planned or
unplanned) within 30 days of surgery was 3% (N = 35,133) for all covered MBS types (Table 14).
When analyzed by procedure, the likelihood of having a 30-day hospital readmission was highest
among individuals with BPD (6%), followed by RYGB (5 %), SADI-S (4%), ESG (3%), SG (3%), AGB
(2%), IGB (2%), and OAGB (< 1%).

According to the registry analysis, 25% of 30-day hospital readmissions were for unplanned
interventions and the most common reasons readmission across all MBS types were nausea,
vomiting, or nutritional depletion (23%), abdominal pain (10%), and gastrointestinal (Gl) tract
stricture or obstruction (5%). Additionally, 79% of hospital readmissions reported during registry
years 2016 to 2019 for all MBS combined were believed to be related to the bariatric procedure
(variable not reported for years 2020 to 2022). Rates of readmissions attributed to the MBS
procedure were lower among restrictive procedures like AGB and SG (73%) compared with
malabsorptive procedures like BPD (80.7%) or combined restrictive and malabsorptive
procedures like RYGB (83.4%).

Emergency Department Admissions

The proportion of individuals with 1 or more emergency department admissions within 30 days
was 7% (N = 79,072) for all covered MBS types (Table 14). When analyzed by procedure, the
likelihood of having a 30-day emergency department admission was highest among individuals
with RYGB (10%), followed by BPD (8%), SG (7%), and AGB (4%).

For registry years 2016 to 2019, no information was provided about the reason for emergency
department visits; for registry years 2020 to 2021, however, the reason for each outpatient visit
was available. For this subset of years, the most common reasons for emergency department
admissions among the covered MBS types were abdominal pain and nausea, vomiting or
nutritional depletion.

¢ Abdominal pain-related emergency department admissions were highest among individuals
with RYGB (4%), followed by BPD (3%), SG (1.80%), and AGB (1%).
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¢ Nausea-related emergency department admissions were highest among individuals with BPD
(3%) and RYGB (3%), followed by SG (2%), and AGB (< 1%).

Reoperations

The 30-day rate of reoperation was 1% (N = 11,472) for all covered MBS types in adults (Table
14). The reoperation rate was higher among individuals with primary BPD (3%) and RYGB (2%),
and lower among individuals with primary SG (< 1%) and AGB (< 1%). The 30-day rate of
reoperation was less than 1% in adolescents and was more likely to occur in those who
underwent SG.

Repair of the primary surgery was the most common type of specified reoperation for individuals
with primary BPD, RYGB, and SG. In contrast, reversal was the most common reoperation among
individuals with AGB. Reoperations were primarily attributable to obstructions or bleeding in the
Gl tract or leaks at the internal surgical sites, but varied in frequency between the covered MBS:

e AGB: band slippage or prolapse, planned surgery

e BPD: anastomotic or staple line leak, Gl tract stricture or obstruction, Gl tract bleeding

e RYGB: Gl tract stricture or obstruction, anastomotic or staple line leak, Gl tract bleeding

e SG: Gl tract bleeding, anastomotic or staple line leak, other bleeding

Long-Term Outcomes in Adults

A 2020 systematic review and meta-analysis (N = 607,643) compared the long-term mortality of
adults with “morbid obesity” (i.e., class 3 obesity) who underwent MBS (n = 72,267) compared
with those who received standard medical care (n = 535,376).%° The median follow-up was

8.7 years.*° All-cause deaths occurred in 3% of adults with class 3 obesity who had MBS,
compared with 13% for medical care (odds ratio [OR], 0.29; 95% Cl, 0.17 to 0.49; P < .001).4°
When deaths were examined by age, the review found those aged 39 and older were more likely
to benefit from MBS than those under the age of 39 (OR, 0.23; 95% Cl, 0.12 to 0.44; P < .001;
vs. OR, 0.78; 95% Cl, 0.57 to 1.06; P < .001, respectively).4° Deaths related to cancer,
cardiovascular disease, or diabetes were reduced by 65% to 75% compared with standard
treatment (all, P < .05).40

Long-Term Outcomes in Adolescents

A 2023 systematic review and meta-analysis of MBS in children and adolescents (N = 4,970;

29 NRSs) with a mean age range of 12 to 19 years reported long-term weight and comorbidity-
related outcomes; follow-up periods ranged from 5 to 15 years.® Participant mean preoperative
BMI range was 38.9 kg/m? to 58.5 kg/m?.%¢ Obesity-related comorbidities were common

(total, 3,309) with high cholesterol being most common (37%) followed by hypertension (28%);
T2DM and OSA each account for approximately 16%, and asthma less than 2% (note individuals
could have more than 1 obesity-related comorbidity).®® Approximately 70% of the 5,000
procedures were SG followed by RYGB (20%), AGB (9%), and other procedures (1%; i.e., BPD,
OAGB).%® The meta-analysis found MBS provided a mean reduction in BMI of 13.1 kg/m?
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(95% Cl, 11.75 to 14.43; P < .001) with postoperative BMIs ranging from 25.9 kg/m? to

50 kg/m?2. Subgroup analyses found greater reductions in BMI:

e In those who underwent SG (mean difference [MD], 15.27 kg/m?; 95% Cl, 12.68 to 17.85;
P < .001) vs. reductions of 12.9 kg/m? and 7.6 kg/m? for RYGB and AGB, respectively (both,
P <.001)

e For patients aged < 17 years (MD, 13.10 kg/m?; 95% Cl, 12.36 to 13.8; P = .26) compared
with those = 17 years (MD, 12.6; P < .001; between-group differences not reported)

Remission of obesity-related comorbidities was high. The meta-analyses found resolution rates
forse:
e T2DM of 90% (95% Cl, 83.2 to 95.6; P not reported)
e High cholesterol of 77% (95% Cl, 62.0 to 88.9; P < .001)
o Remission was more likely for RYGB procedures (88%) vs. SG (60%) and those < 17 years
(89%; all, P < .001)
e Hypertension of 81% (95% Cl, 71.5 to 88.8; P < .001)
o Remission was more likely with RYGB (92%) vs. AGB (84%) and in those < 17 years (88%;
all P <.001)

All-cause mortality was reported in less than 1% of adolescents who underwent MBS; other
adverse events were not addressed in the review. Reported deaths included®:

e 1 from suicide nearly 4 years after MBS, due to bipolar disorder

¢ 1 from myocardial infarction 4.5 years after MBS

e 1 from infectious colitis approximately 3 years after MBS

e 1 from hypoglycemic episodes 3 years after MBS

e 2 overdoses 4 years after MBS

e 4 deaths deemed unrelated to MBS, timepoints not stated

We identified 3 eligible studies (2 in adults and 1 in children and adolescents)'’?-18! reporting
economic outcomes (health care resource use or costs) or the results of an economic model
(Table 15).
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Study Details

Cohort Characteristics

Table 15. Summary Study Characteristics of Economic Studies of Bariatric Surgery

Model Characteristics

C
Study Reference > 3 < 5
5 S g =
> < i= [~
Adults
Finkelstein and v | «IGB (Orbera) | « Commercial >18 e > 25 kg/m? | Cost- Payer |4 3.5% | 2018 | High
colleagues, 2019177 lifestyle effectiveness years
modification
programs
o Commercial
food
replacement
programs
o Medication?®
Saumoy and v | «SG o Semaglutide | 40 o 33 kg/m? Cost- Health | 30 3% 2021 | Mod
colleagues, 2023180 « ESG « Lifestyle o 37 kg/m? effectiveness | care years
intervention o 44 kg/m? sector
Children and adolescents
Kyler and v’ | e Bariatric « No 10to 18 | NR Cost analysis | NA NA NA 2016 | High
colleagues, 2019181 surgery (no comparator
restriction)

Note. 9 Medication included orlistat, phentermine-topiramate, naltrexone-bupropion, lorcaserin, and liraglutide.
Abbreviations. ESG: endoscopic sleeve gastroplasty; IGB: intragastric balloon; MBS: metabolic and bariatric surgery; Mod: moderate; NA: not applicable; NR:
not reported; SG: sleeve gastrectomy.
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GRADE Summary of Findings
Table 16. GRADE Summary of Findings: Cost-Effectiveness of MBS

Certainty
Num.ber i Findings of Rationale
Studies .
Evidence
MBS in adults
ESG and SG vs. semaglutide and lifestyle intervention
1 cost- « ESG was cost-effective, with an ICER | g:imim Downgraded 1 level each
effectiveness of $4,105 per QALY gained for adults Very low for RoB, imprecision (i.e.,
analysis!80 aged 40 with a BMI of 33 kg/m? model sensitivity to the
« SG was cost-effective, with an ICER cost of the procedure)?,
of $5,883 per QALY gained for adults and indirectness (i.e., only
aged 40 with a BMI of 37 kg/m? adults aged 40)

« SG was cost-effective, with an ICER
of $7,821 per QALY gained for adults
aged 40 with a BMI of 44 kg/m?

« Both procedures were cost-effective
when compared individually with
lifestyle intervention

« Semaglutide was less effective and
more costly (i.e., dominated) than
another intervention

IGB vs. commercially available nonsurgical weight-loss interventions

1 cost- « IGB were not cost-effective foradults | @ @ @: Downgraded 2 levels for
effectiveness with overweight or obesity (BMI Moderate RoB (i.e., very limited
analysis!”? > 25 kg/m?) when compared with reporting of methods)?
other nonsurgical options at any WTP
threshold

« Other interventions were less costly
and more effective

MBS in children and adolescents

No eligible cost-effectiveness analyses comparing MBS with other interventions were identified in the
populations of interest

Comparison of MBS procedures in adults and children

No eligible cost-effectiveness analyses comparing different MBS procedures were identified in the
populations of interest

Note. ? Inconsistency not assessable due to only 1 study.

Abbreviations. BMI: body mass index; ESG: endoscopic sleeve gastroplasty; GRADE: Grading of
Recommendations, Assessment, Development, and Evaluation; ICER: incremental cost-effectiveness ratio;
IGB: intragastric balloon; MBS: metabolic and bariatric surgery; QALY: quality-adjusted life year; SG: sleeve
gastrectomy; WTP: willingness-to-pay.

Costs of Bariatric Surgery vs. Other Weight Management Interventions

Endoscopic Sleeve Gastroplasty and Sleeve Gastrectomy in Adults

We identified 1 eligible cost-effectiveness analysis of 2 MBS techniques (ESG and SG) compared
with semaglutide and with lifestyle intervention.'® The base case included 3 hypothetical

cohorts:
e Adults aged 40 with a BMI of 33 kg/m? (class 1 obesity)
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e Adults aged 40 with a BMI of 37 kg/m? (class 2 obesity)
e Adults aged 40 with a BMI of 44 kg/m? (class 3 obesity)

The model took a health care sector perspective over a 30-year time horizon.'8° Costs were
based on 2021 Medicare national average costs from the CMS, costs from the authors’ own
institution’s endoscopy center, average wholesale costs for semaglutide, and the Medical
Expenditure Panel Survey.'° All costs were adjusted to 2021 $US, and both costs and utilities
were discounted by 3% per year.'® Other estimates of transition probabilities and utilities were
based on published literature; where this was not available, expert opinion was used.'® The
willingness-to-pay (WTP) threshold was $100,000.8°

Key assumptions were that each patient was only eligible for 1 treatment option, patients who
discontinued semaglutide were not eligible to restart it, all patients would receive lifestyle
intervention in addition to any active treatment (surgery or medication), and that patients could
not regain more than 10% of their initial bodyweight.8°

For each of the 4 strategies, patients lost weight over the first 1 to 2 years, followed by
progressive weight gain over the 30-year period.’° The model used estimates from the
published literature; where only short-term data was available, the model assumed that a
proportion of people had weight gain and the remainder of the cohort had a natural increase of
0.47 kg per year.'® The model also assumed highest weight loss in the SG cohort (approximately
22% to 28% of initial body weight) and lowest weight loss in the lifestyle intervention cohort
(approximately 4% to 9% of initial body weight).® Long-term adherence to semaglutide was
assumed to be 50% (range, 20% to 100%) and the probability of intolerance was assumed to be
around 6%.1°

Baseline costs for each of the strategies were:

e $13,000 for ESG (range, $7,000 to $21,000), plus additional costs for medication in 25%
people who gained weight or did not lose sufficient weight with surgery alone and for repeat
surgery for 11% of people

o $26,696 for SG (range, $15,000 to $100,000)

e $21,045 per year for semaglutide (range, $200 to $40,000)

o $182to $1,826 per year for lifestyle intervention (range, $100 to $4,000)

For adults aged 40 with a BMI of 33 kg/m?, the intervention with the lowest cost was lifestyle
intervention, with a cost of $124,195.18°
e When all strategies were compared:
o ESG was cost-effective, with an incremental cost-effectiveness ratio (ICER) of $4,105 per
quality-adjusted life year (QALY) gained.
oSG was not cost-effective compared with ESG, with an ICER of $110,325 per QALY
gained.
¢ When all interventions were compared individually with lifestyle intervention:
o Both ESG and SG were cost-effective with ICERs of $4,105 per QALY gained and
$21,377 per QALY gained, respectively.
o Semaglutide was not cost-effective, with an ICER of $508,414 per QALY gained.
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For adults aged 40 with a BMI of 37 kg/m?, the intervention with the lowest cost was lifestyle
intervention, with a cost of $142,606.18°
e  When all strategies were compared:
oSG was cost-effective, with an ICER of $5,883 per QALY gained.
o ESG and semaglutide were both dominated (i.e., another intervention was either more
effective with a lower cost or had a lower ICER).
e  When all interventions were compared individually with lifestyle intervention:
o Both ESG and SG were cost-effective with ICERs of $11,411 per QALY gained and
$5,833 per QALY gained, respectively.
o Semaglutide was not cost-effective, with an ICER of $420,483 per QALY gained.

For adults aged 40 with a BMI of 44 kg/m?, the intervention with the lowest cost was lifestyle
intervention, with a cost of $177,449.180
e  When all strategies were compared:
oSG was cost-effective, with an ICER of $7,821 per QALY gained.
o ESG and semaglutide were both dominated (i.e., another intervention was either more
effective with a lower cost or had a lower ICER).
¢ When all interventions were compared individually with lifestyle intervention:
o Both ESG and SG were cost-effective with ICERs of $8,213 per QALY gained and $7,821
per QALY gained, respectively.
o Semaglutide was not cost-effective, with an ICER of $350,637 per QALY gained.

In sensitivity analyses, each of the 3 models were sensitive to the costs of SG and semaglutide.'®®

Probabilistic sensitivity analysis showed'8°:

e Inclass 1 obesity, SG was cost-effective for 56% of all iterations, and ESG was cost-effective
for 31% of iterations at a WTP of US$100,000 per QALY gained.

e Inclass 2 obesity, SG was cost-effective for 79% of all iterations, and ESG was cost-effective
for 14% of iterations at a WTP of US$100,000 per QALY gained.

e In class 3 obesity, SG was cost-effective for 85% of all iterations, and ESG was cost-effective
for 13% of iterations at a WTP of US$100,000 per QALY gained.

Overall, the authors concluded that ESG was cost-effective for class 1 obesity (BMI of 33 kg/m?)
and SG was cost-effective for classes 2 and 3 obesity (BMIs of 37 kg/m? and 44 kg/m?) in adults
aged 40.'8° However, they did highlight that semaglutide may be cost-effective at a much lower
cost, and given a higher service use with medication compared with surgery, may have the
potential to provide the largest reduction in obesity-related mortality at the population level.1°

Intragastric Balloons in Adults

We identified 1 eligible cost-effectiveness analysis of commercially available, evidence-based
nonsurgical weight-loss interventions for adults with excess weight (defined as a BMI above

25 kg/m?).17? Although MBS was explicitly excluded from the analysis, an IGB (specifically
Orbera) was included as an intervention of interest.!”? The cost-effectiveness analysis was
conducted from the payer perspective over a 4-year time horizon, with costs being incurred only
in the first year and benefits assumed to continue over the remaining 3 years after
intervention.’’? The analysis included 4 types of intervention’?:

e Commercial lifestyle modification programs
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o Weight Watchers Online
o Weight Watchers meetings
e Commercial food replacement programs
o Jenny Craig
e Branded medications
Over-the-counter orlistat (Alli)
Prescription orlistat (Xenical)
Phentermine-topiramate (Qsymia)
Naltrexone-bupropion (Contrave)
Lorcaserin (Belviq)
o Liraglutide (Saxenda)
e |GB systems
o Saline-filled balloon in the stomach (Orbera)

o O O O O

Effect estimates were based on a meta-analysis of 21 RCTs; 9 of the 10 interventions resulted in
a statistically significant weight loss at 12 months, with a mean loss of'”?:

e 3.17 kg (95% Cl, 2.22 to 4.05) with Weight Watchers meetings

o 7.43kg(95% Cl, 5.81 to 8.98) with Jenny Craig

o 245kg(95% Cl, 1.51 to 3.42) with orlistat (over the counter, 60 mg 3 times a day)
e 3.04 kg (95% Cl, 2.43 to 3.60) with orlistat (prescription, 120 mg 3 times a day)

e 6.70kg (95% Cl, 6.11 to 7.28) with phentermine-topiramate

o 4.62kg(95% Cl, 4.24 to 4.98) with naltrexone-bupropion

e 3.23kg(95% Cl, 2.64 to 3.82) with lorcaserin

e 554kg(95% Cl, 5.15 to 5.91) with liraglutide

o 4.43kg(95% Cl, 3.04 to 5.78) with IGB (Orbera)

O e e D =

Only Weight Watchers Online showed no significant reduction in weight at 12 months and was
excluded from further cost-effectiveness analysis.!”?

Direct medical costs for each intervention were identified from online sources in 2018.7? Costs
included®”? Y’program fees and food costs (if any) for the commercial weight programs;
medication costs and physician visit costs for the pharmaceutical interventions; and balloon costs
and physician costs for the IGB.'”? Total costs for the first 12 months were calculated, and
adjusted for people who did not continue with the program or medication (full 12-month costs
were assumed for IGB because this was a one-time cost, regardless of continuation). The
adjusted first 12-month costs were”?:

o $424(95% Cl, $321 to $533) for Weight Watchers meetings

e $3,301(95% Cl, $2,499 to $4,101) with Jenny Craig

o $615(95% Cl, $470 to $764) with orlistat (over the counter, 60 mg 3 times a day)

o $6,164 (95% Cl, $4,538 to $7,601) with orlistat (prescription, 120 mg 3 times a day)

o $2,194 (95% Cl, $1,627 to $2,743) with phentermine-topiramate

e $2,498(95% Cl, $1,921 to $3,140) with naltrexone-bupropion

o $2,658(95% ClI, $2,054 to $3,295) with lorcaserin

o $11,644(95% Cl, $8,820 to $14,322) with liraglutide

e $6,500 (95% Cl, $4,867 to $8,081) with IGB (Orbera)
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Based on the calculated ICERs:

e Weight Watchers meetings were associated with a cost of $134 per kg lost and $30,071 per
QALY gained.'”? This was the only intervention below a WTP threshold of $50,000.%7?

e Phentermine-topiramate was associated with a cost of $501 per kg lost and $117,219 per
QALY gained.'”?

¢ Jenny Craig meal replacements were associated with a cost of $1,516 per kg lost and
$369,000 per QALY gained.'”?

e All other interventions, (specifically orlistat [over-the-counter and prescription], naltrexone-
bupropion, lorcaserin, liraglutide, and the IGB system) were more expensive and less
effective than the next most expensive intervention (i.e., dominated) for both cost per kg lost
and cost per QALY gained.?”?

Similar findings were seen in the sensitivity analyses.?”? Based on the probabilistic sensitivity
analysis at lower WTP thresholds, Weight Watchers meetings were most likely to be cost-
effective, with phentermine-topiramate being most likely to be cost-effective at higher WTP
thresholds; IGB remained very unlikely to be cost-effective at any WTP threshold.”?
Furthermore, Finkelstein and colleagues estimated that the cost of the IGB system would have
to be reduced from $6,500 to $694 for the intervention to be cost-effective at the WTP of
$50,000.'77

Children and Adolescents

We identified 1 eligible study reporting on costs related to MBS in children and adolescents.!8!
We did not assess the CoE for outcomes from this study, as cost-effectiveness was not
evaluated.

Kyler and colleagues®! aimed to describe the trends in surgery volume and resource utilization in

MBS for children and adolescents. Using data from a large database covering 90 pediatric
hospitals in the US, 859 children and adolescents aged 10 to 18 who had MBS in the study
period were identified.'®! The authors estimated this represented around 20% to 25% of all
eligible pediatric admissions in the US. '8! Overall, the majority were older children (50% aged 17
to 18 years), female (73%), non-Hispanic White (50%) and had at least 1 comorbidity (55%).18?
Also, the majority were insured through a government-paid program (53%).18?

The majority of the procedures were SG, with the total volume of this procedure increasing from
53% to 78% from 2012 to 2016.'8! Median length of stay was 2 days (interquartile range [IQR],
2 to 3) over the study period; however, the median length of stay decreased significantly over
time (from 3 days in 2012 to 2 days in 2016; P < .05).18! The majority of patients stayed in the
hospital for 2 to 3 days (68.1% overall) and with a small proportion staying for 7 days or more
(5.6% overall).181

Hospital costs decreased significantly over time, from $19,537 in 2012 (IQR, $15,187 to
$27,372) to 15,143 in 2016 (IQR, $11,766 to $20,017; P < .05). However, 30-day hospital
readmission rates remained stable over time, from 8.7% in 2012 to 7.7% in 2016 (P = .08);
however, there was substantial variation, ranging from 3.9% to 12% across the years.8!
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Summary

Based on the evidence reviewed in this report:

e SG and ESG may be cost-effective interventions for adults with BMls < 40 kg/m?, compared
with a lifestyle intervention, regardless of comorbid status (very low CoE, based on 1 cost-
effectiveness analysis).

e IGBs are unlikely to be cost-effective for adults with overweight or obesity (BMI > 25 kg/m?)
when compared with other nonsurgical options (moderate CoE, based on 1 cost-
effectiveness analysis).

We did not identify any cost-effectiveness evidence directly comparing MBS in adult populations
currently not covered under the existing coverage determination (i.e., BMI < 30 kg/m?, BMI = 30
to < 35 kg/m? without T2DM), evaluating newer procedures in adults (e.g., SADI-S), or the cost-
effectiveness of MBS in children and adolescents.

We identified 24 ongoing studies (17 RCTs and 7 prospective comparative NRSs; Table 17)182-205;
study sizes range from 24 to 500. Four NRSs!77201,203.205 jnclude individuals under 18 years old,
including 3 studies!??201.205 exclusively enrolling adolescents aged 12 to 19 years. No studies are
enrolling children under the age of 12. Notably, none of the ongoing RCTs we identified include
children or adolescents. Seventeen studies!8?-189:192-196,198,200,202.203 3re examining populations and
procedures not currently covered under the Washington State coverage policy. Almost all
studies report weight loss or change in BMI, except 1 study focused on comorbidity resolution in
adolescents.?°! Briefly, we identified the following:

Head-to-Head Studies

e 11 RCTs with primary completion dates ranging from 2021 to 2027183-189,192,193,195198

o Study sizes ranging from 30 to 500

o 4 include OAGB as a procedure of interest, compared with RYGB in 2 studies,®¢1%8 with
SADI-S in 1 study,'?® and with SADI-S and BPD in 1 study”>

o 6 include SADI-S as a procedure of interest, compared with RYGB in 1 study,'®’ with
OAGB in 1 study,?® with BPD only in 3 studies,'8318192 agnd with OAGB and BPD in 1
study!??

o 2include ESG as a procedure of interest, compared with SG in 1 study!® and with IGB in
1 study®®’

o 2include IGB as a procedure of interest, compared with ESG in 1 study'®’ and 1 study
comparing adjustable IGB to nonadjustable IGB8>
2 studies are located in Canada'®318 and 9 are located in Europe84-187.189.192,193,195,198
1 study exclusively enrolled individuals with liver disease®*
4 studies have a follow-up period of 1 to 2 years,8418>189.198 5 stydies have a follow-up
of 4 to 5 years,183187.188.193195 and 2 studies have a 10-year follow-up84192

e 3 NRSs with primary completion dates ranging from 2024 to 202920%203.205
o Study sizes ranging from 50 to 248
o 1 study compares OAGB and RYGB,?°? 1 study compares OAGB, SG, and RYGB,?*® and 1
study compares RYGB and SG in adolescents?%®
o 1 study is located in China?®® and 2 are located in Europe?9229>
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o

o

1 study exclusively enrolled individuals with liver disease?®?
Follow-up periods are 2 years,?% 5 years,?%> and 7 years?°?

MBS Compared With a Lifestyle Intervention

e 6 RCTs with primary completion dates ranging from 2020 to 2026 compare 1 or more MBS
procedures with a nonsurgical lifestyle intervention or usual care82190.191,194,196,197

o

o

o

Study sizes range from 24 to 100

2 studies are located in the US,17417¢ 2 in Asia,?*'! and 2 in Europe!®21?/

3 exclusively enrolled individuals with liver disease!?*174197 and 1 exclusively enrolled
individuals with T2DM?*%°

1 includes semaglutide as the nonsurgical comparator??®

2 involve 2 surgical procedures (RYGB and SG)?1197

4 involve a single bariatric procedure, including ESG in 3 studies!®?1741% and SG in 1
study!?©

Most studies (4 of 6) have a follow-up period of 1 year,1?0191:19419¢ 1 study has a follow-
up of 3 years,®? and 1 study has a follow-up of 5 years'?’

e 4 NRSs with primary completion dates ranging from 2023 to 2029 compare 1 or more
bariatric procedures with a nonsurgical lifestyle intervention or usual care??-201.204

@)

@)
@)
@)

Study sizes range from 75 to 480

2 studies are located in the US?°%2%1 and 2 are located in Europel?%:204

1 exclusively enrolled individuals with T2DM?°!

2 involve 2 or more surgical procedures: 1 study compares IGB and ESG to an intensive
lifestyle intervention?® and 1 study compares RYGB, SG, and AGB to an intensive
lifestyle intervention and usual care?®*

2 involve a single bariatric procedure, including RYGB in 1 study'®? and SG in 1 study?®%;
both studies exclusively enrolled adolescents

3 studies have follow-up periods of 6 months to 3 years?°%201.204 and 1 study has a
follow-up period of 10 years'®?

Further characteristics of ongoing studies are available in Table 17 below, and Appendix D.

Bariatric Surgery: Draft Evidence Report 68



WA - Health Technology Assessment

March 1, 2024

Table 17. Ongoing Studies of Metabolic and Bariatric Surgery

Study Characteristics Inclusion Criteria Outcomes
) = ke
Study Name 4 45 é T % 2 g
i 0 c o0 o
Trial Number § % g § & ;é 8
S = 2 § 5 55
£ L £ Z O O &
RCTs
ESGORT?82 X 3 60 | « ESG o ILI 20 to 65 « 30to 45 v v X | December
NCT04200144 (Overstitch) 2020
DSvsSADI183 X 5| 140 | « BPD N/A 18 to 70 e 240 v v X | April 2021
NCT02692469 « SADI-S « > 35 with ORC
« > 30 with
T2DM
TESLA-NASH184 X 2 30 | « ESG N/A 18 to 60, « 35t045 v v X | June 2022
NCT04060368 (Overstitch) with NASH | « 30 to 35 with
« SG T2DM
NCT0480083518> X 1 44 | « IGB (Spatz3) N/A 18 to 65 o227 X X X | July 2022
« Nonadjustable
IGB
OAGBvsLLbypass!8 X 10 | 500 | « OAGB N/A 18 to 60 e 240 v v January
NCT04812132  RYGB « > 35 with ORC 2023
NCT0485431718 X 4| 150 | « IGB N/A >18 «>30 X v | v | June 2023
« ESG
L] EVG
o POSE-2
NCT04767490188 X 51 120 | « BPD N/A 18 to 60 e 240 v v | v | September
« SADI-S « > 35 with ORC 2023
SADISLEEVE?®? X 2| 382 | « RYGB N/A 18 to 65 e >40 v v v" | October
NCT03610256 « SADI-S « > 35 with ORC 2023
bUMINO0000384321%° | X 1 60 | «SG « MWM 18 to 50, « 27.5t0 35 v v | v" | November
with T2DM 2023
PNCT0387562571 X 1 80 | « RYGB o ILI 18 to 65, 235 v X X | December
« SG e Usual care | with o > 30 with MetS 2023
NAFLD « 25to 30
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Inclusion Criteria Outcomes

Study Characteristics

) 2
: o) 5 8
Study Name 4 E *E é & 2 g 5
Trial Number é g é § k) _g E %’_
2| =2 2 o = T x T -
RN = e e
TORSBY [192 X 10 56 | « BPD N/A > 18 o >45 v v’ | X | January
NCT03938571 « SADI-S 2024
OAS|S?3 5 96 | « OAGB N/A 18 to 65 « <50 X v v’ | July 2024
NCT05948852 « SADI-S
NCT057391621%4 v 1 24 | « ESG o LI 22 to 69 « 30 to 50 v X | January
2025
BAR-31%° X 5| 186 | « BPD 18 to 65 « 50 to 60 v v' | April 2025
NCT04861961 « OAGB N/A
« SADI-S
NCT061388211¢ v 1 30 | « ESG o Semaglu- 21 to 65, « 30to 40 v X v’ | July 2025
o ESG + tide with
semaglutide NAFLD
NASHSURG?” X 5| 100 | « RYGB o LI 18 to 65, « 230 v’ | March
NCT03472157 « SG with NASH 2026
YOMEGA-218 X 2| 368 | « OAGB N/A 18 to 65 ¢ 240 v v' | October
NCT06057597 « RYGB o > 35 with ORC 2027
Prospective nonrandomized comparative studies
4AXL199 X 10 | 120 | « RYGB e Usual care | 13to 18 e 240 X v | v | August
NCT00923819 e > 35 with ORC 2023
NCT043064452%0 0.5 75 | « ESG o ILI 22 to 65 « 30 to 40 X X | March
« IGB (Obalon) 2024
ST20MPp?01 2| 100 | « SG+ MWM « MWM 13 to 19, e 2350r>120% X X | September
NCT04128995 with T2DM of 95th 2024
percentile
YOMEGA 5-7y?0? X 7| 248 | « OAGB N/A 18 to 65 e 240 X X X | September
NCT05549271 « RYGB « > 35 with ORC 2024
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Study Characteristics Inclusion Criteria Outcomes

i)
& a
Study Name 4 & & 2 g 5
Trial Number i Qg o 29 °
3 5 = 8% 5 o 2
E 3 5 = Sk £ & &S
bBase-NAFLD2% X 2| 150 | « OAGB 16 to 65, «>325 v X X | December
NCT04366999 « RYGB with e > 27.5 with 2024
* SG N/A NAFLD ORC
o > 25 with
T2DM
NCT01344525204 X 3| 480 | « AGB o ILI 18 to 65 « >30 X v v | May 2029
« RYGB « Usual care
* SG
ROSA20> X 5 50 | « RYGB N/A 12to 17 e 240 v v v’ | September
NCT03203161 * SG « > 35 with ORC 2029

Notes. Shaded rows indicate studies that include pediatric populations. v“denotes yes; X denotes no. @ This column includes AEs, mortality, surgical
complications, GERD, and micronutrient status. ? Indicates studies conducted in Asian countries or populations of Asian descent, and therefore the BMI
inclusion criteria are lower.

Abbreviations. AE: adverse event; AGB: adjustable gastric banding; BMI: body mass index; BPD: biliopancreatic diversion; ESG: endoscopic sleeve
gastroplasty; EVG: endoluminal vertical gastroplasty; IGB: intragastric balloon; ILI: intensive lifestyle intervention; MetS: metabolic syndrome; MWM:
medical weight management; N/A: not applicable; NAFLD: nonalcoholic fatty liver disease; NASH: nonalcoholic steatohepatitis; OAGB: one-anastomosis
gastric bypass (aka mini gastric bypass); ORC: obesity-related comorbidity; POSE-2: primary obesity surgical endoluminal 2; QoL: quality of life; RCT:
randomized controlled trial; RYGB: Roux-en-Y gastric bypass; SADI-S: single-anastomosis duodenal ileostomy with sleeve gastrectomy; SG: sleeve
gastrectomy; T2DM: type 2 diabetes mellitus.
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Clinical Practice Guidelines

We identified 22 clinical practice guidelines published since 2019.8:3>-37:50.51,53,54,70,72,206-217 Fight
are US guidelines.?3¢°0:5172206207.212 Ty o guidelines are exclusively focused on the pediatric
population,®2!> 3 guidelines contain recommendations relevant to both adults and
children,?%°3208 gand the remaining 17 guidelines contain recommendations only specific to adults.
Of these 17 guidelines, 2 explicitly state that the recommendations are not applicable to
children,3>21¢ 4 specify that the recommendations are for adults,®°%297:210 and the remaining 11
are ambiguous about their applicability to the pediatric population.

Metabolic and Bariatric Surgery in Adults
Eligibility Criteria
Guidelines generally consider adults to be eligible for MBS with the following criteria (see
Appendix M, Table M1 for full details):
e With or without a comorbidity:
o BMI = 40 (recommended by 9 guidelines®>-37:°0,53,72,207,.210,211)
o BMI = 35 (recommended by 1 guideline®®)
o Lower BMI threshold for people of Asian background with or without a comorbidity,
ranging from BMI > 30 to > 37.5 (recommended by 4 guidelines3¢->372208)
¢ With at least 1 comorbidity:
o BMI = 35 (recommended by 11 guidelines®>-37:50,5372,206,207,210,211,217)
o BMI = 30 (recommended by 2 guidelines3’2%)
o Lower BMI threshold for people of Asian background with at least 1 comorbidity, ranging
from BMI = 27.5 to = 32.5 (recommended by 5 guidelines3¢:>372:206.208)
e With T2DM:
o BMI = 30 (recommended by 8 guidelines®>-37:°0.53,72.206,210)
o Lower BMI threshold for people of Asian background with T2DM, generally BMI > 27.5
(recommended by 6 guidelines36->372206,208.210)

Recommendations

Overall, the guidelines recognized MBS as an effective intervention for weight loss and
resolution of obesity-related comorbidities in eligible patients. Seventeen guidelines include
recommendations for or against specific types of MBS in adult populations, with some
acknowledgment of inconclusive evidence for relatively newer procedures. Some
recommendations focus on individuals with particular obesity-related comorbidities (e.g., liver
disease,’2206211 QSA, 72207 gnd T2DM?3°-37,50,53,72,208-210.217) ' Gjx ouidelines recommend a lower BMI
threshold for consideration of MBS eligibility for people of Asian background,3¢:°372206.208210 yjth
1 guideline applying lower BMI thresholds to people of other ethnicities as well: “people of South
Asian, Chinese, other Asian, Middle Eastern, Black African or African-Caribbean background.”*?
See Appendix M, Table M2 for a complete list of relevant recommendations for MBS in adults.

Metabolic and Bariatric Surgery in Children and Adolescents

Eligibility Criteria

Children are generally considered eligible for referral to MBS at the following criteria®3¢-29821>
(see Appendix M, Table M3for full details):

¢ With or without a comorbidity
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o BMI = 40 or 140% of the 95t percentile
e With at least 1 comorbidity
o BMI = 35to 39.9 or 120% of the 95 percentile

Three pediatric guidelines indicate that children should not be considered for MBS until they
have completed growth and puberty.>32%8215 Two pediatric guidelines do not specify growth and
puberty completion as prerequisites for MBS referral®3¢; 1 of these guidelines limits its
recommendation for referral to children aged 13 years or older.® Two guidelines explicitly state
that MBS should be considered for children only after nonsurgical interventions have failed.?%821>

Recommendations

Only 1 guideline (from the AAP) references specific MBS procedures for adolescents: RYGB and
SG.8 All 5 guidelines for pediatric populations recommend adolescents receive care from a
multidisciplinary team 83653208215 Thjs includes 1 National Institute for Health and Care
Excellence (NICE) guideline that is currently in draft and out for consultation and therefore has
not been finalized.>® For a complete list of relevant recommendations for MBS in adolescents see
Appendix M, Table M4,

Professional Guidance on Revision and Conversion of MBS (CQ4)

Revisional MBS Criteria from Clinical Practice Guidelines

We identified 4 evidence-based clinical practice guidelines representing 11 relevant professional

societies with criteria pertaining to revisional MBS:

e The 2023 NICE draft guideline on overweight and obesity management>3

¢ Ajoint 2022 guideline on indications for MBS issued by the American Society for Metabolic
and Bariatric Surgery (ASMBS) and International Federation for the Surgery of Obesity and
Metabolic Disorders (IFSO)3¢

e A 2020 update of the European Association for Endoscopic Surgery (EAES) guidelines on
bariatric surgery®

e A 2019 clinical practice guideline for the perioperative nutrition, metabolic, and nonsurgical
support of patients undergoing bariatric procedures commissioned by the American
Association of Clinical Endocrinologists/American College of Endocrinology (AACE) and
cosponsored by the Obesity Society, ASMBS, Obesity Medicine Association, and American
Society of Anesthesiologists 72

Across the guidelines there was general agreement that revisional MBS is a broad term that may
refer to several types of procedures3>3¢5372;
e Conversion from one kind of MBS to another (e.g., receiving RYGB after a primary AGB)
e Corrective procedures to enhance effects or treat complications of a primary MBS
(e.g., adjusting the band position after initial AGB placement)
e Reversal of the primary procedure to restore normal anatomy (e.g., removing a gastric band)

The guidelines also agreed on the following indications for revisional MBS3°36:53.72;

e Weight regain or inadequate weight loss

e Treatment of certain MBS-related complications (e.g., leaks, strictures)

¢ Insufficient improvement or emergence of serious comorbidities (e.g., T2DM, GERD)
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The guidelines additionally noted that revisional MBS is associated with increased mortality and
a higher risk of perioperative complications and subsequently emphasized the need for robust
multidisciplinary assessment, including shared decision-making between patients and providers,
before proceeding to revisional procedures.>36:53.72

Although the guidelines exhibited a high level of agreement regarding the definition and
indications for revisional MBS, several included additional or refined criteria recommendations:
¢ NICE specified that revisional MBS should only be undertaken by surgeons with extensive
experience and occur exclusively in specialist centers>?
e The EAES proposed the following criteria for clinical nonresponders after primary MBS®:
o Patient response should be evaluated no sooner than 18 to 24 months following the
primary bariatric procedure to allow for weight stabilization
o Primary nonresponse defined as: 1) weight loss less than 10% of total baseline body
weight; 2) weight loss insufficient to not qualify for bariatric surgery based on BMI; or 3)
inadequate control of baseline comorbidities with medical therapy
o Secondary nonresponse defined as: 1) ongoing progressive weight gain; 2) weight regain
sufficient to re-qualify for bariatric surgery based on BMI; 3) weight regain and
inadequate control of baseline comorbidities with medical therapy
¢ AACE made several procedure-specific revision recommendations’?:
o Conversion to RYGB may be considered for patients with a primary SG who develop
medical treatment-resistant GERD with severe symptoms
o Conversion to SG or RYGB may be considered in cases of persistent vomiting,
regurgitation, and upper-gastrointestinal obstruction due to AGB-related complications
(e.g., band slippage)

Procedure-specific Guidance

We identified several position statements and expert consensus publications describing
recommended revisional criteria for specific bariatric surgery types, including SADI-S, SG, and
OAGSB.

SADI-S

Two position statements regarding indications for the SADI-S procedure issued by ASMBS?2
and IFSO>* did not provide any revision-related guidance citing a lack of high-quality
comparative evidence.>*?'2 However, both organizations acknowledged that SADI-S has been
evaluated as a conversion procedure after inadequate response to RYGB in uncontrolled studies
with limited sample sizes.>*?'2 The ASMBS position statement additionally noted that SADI-S
has been advocated as a conversion procedure following inadequate response to SG.?'?

SG

An international committee of clinicians with metabolic and bariatric expertise issued a
consensus document reflecting expert opinion concerning the application of SG across the care
pathway, including several consensus statements regarding revisional MBS in the context of
SG.218 The committee achieved consensus agreement (i.e. > 70% agree), on the following
indications and preferred revisional procedures following a primary SG2:

e Conversion to RYGB for treatment of SG-related symptomatic GERD, strictures, or leaks
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e Conversion to OAGB, BPD, RYGB, or SADI-S for SG patients seeking greater metabolic and
bariatric benefits

The committee also agreed that SG itself was a suitable revisional procedure for patients with?!8:
e Primary AGB seeking greater metabolic and bariatric benefits in the absence of severe GERD
e Severe reactive hypoglycemia after RYGB

In contrast, the committee achieved consensus disagreement (i.e., = 75% disagree) regarding the
use gastric plication as a revision procedure for SG patients.?!® Finally, the committee was unable
to achieve consensus as to whether a re-sleeve procedure was an acceptable revisional MBS
after an SG for patients with a large residual sleeve who are seeking greater metabolic and
bariatric benefits.?18

OAGB

Two consensus documents reflecting the clinical opinion of international committees of MBS

experts detailed guidance regarding revisional surgery in the context of OAGB.?%220 Using a

modified Delphi methodology, the committees agreed (i.e., > 70% consensus) that OAGB is a

suitable revisional procedure in the following circumstances:

e As a mainstream, standalone revisional MBS

¢ Insufficient weight loss or weight regain after AGB,%17220 SG,217220 ESG,?'? |GB,?'? or gastric
plication???

e As the planned second stage of a 2-stage procedure after SG for patients with very high BMI
(> 50 kg/m?)??

e As asalvage procedure during a planned SADI-S in cases of a duodenal perforation or
anastomotic leak?!?

One committee additionally agreed that patients with primary OAGB may consider conversion to

a RYGB in instances of?%°:

e Persistent ulcers or strictures

e Dyspeptic symptoms from alkaline gastritis with no meaningful clinical improvement after 6
months of medical treatment

¢ Uncontrolled GERD despite optimal medical treatment

e Leaks from the gastric pouch or anastomosis

Only 1 committee reported consensus disagreements; they agreed that OAGB was not a suitable
revisional procedure the following circumstances?*’:

e Weight regain after a primary RYGB

e Leakina primary SG

The committees were not able to come to consensus regarding whether OAGB is a suitable

procedure in the following circumstances:

e As 2-stage conversion procedure in very high BMI patients (i.e., > 50)%%?

e Treatment for symptomatic GERD after primary SG,??22° vertical banded gastroplasty
(VBG),?'? gastric plication,?*” or AGB?%
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Selected Payer Coverage Determinations

We identified coverage policies related to bariatric surgery from Medicare,*? Oregon
Medicaid,??! Aetna,??? Cigna,??® and Regence BlueCross BlueShield (Regence).??* Key coverage
criteria regarding approved populations, approved procedures, and other administrative or
clinical requirements are summarized in Table 18.

Table 18. Summary of Coverage Criteria for MBS by Payer

Oregon

Coverage Criteria Medicare Medicaid Aetna Cigna Regence
Approved populations

BMI < 30 (any circumstances) X X X X X
BMI 30 to 34.9 only with comorbidities X v X X X
BMI 35 to 39.9 only with comorbidities X X v v v
BMI > 35 only with comorbidities v X X X X
BMI > 30 X X X X X
BMI > 35 X v X X X
BMI > 40 X X v v v
Adolescents (age < 18 years) N/A v v v v
Approved procedures

AGB v X v v X
BPD v v v v v
Gastric plication? X X X X X
IGB? X X X X X
OAGB? X v X X X
RYGB v v v v v
SADI-S? X v v v X
SG v v v v v
VBG? X X v v X
Revisional MBS X X v v v
Other requirements

Trial of medical weight-loss program v X v v v
MBSAQIP accreditation X v X X X
Multidisciplinary evaluation X v v v v

Notes. v“denotes yes; X denotes no. 9 These surgeries are not currently covered by the Washington coverage
policy.

Abbreviations. AGB: adjustable gastric banding; BMI: body mass index; BPD: biliopancreatic diversion with or
without duodenal switch; IGB: intragastric balloon; MBS: metabolic and bariatric surgery; MBSAQIP: Metabolic
and Bariatric Surgery Accreditation and Quality Improvement Program; N/A: not applicable; OAGB: one-
anastomosis gastric bypass; Regence: Regence BlueCross BlueShield; RYGB: Roux-en-Y gastric bypass; SADI-S:
single-anastomosis duodenal ileostomy with sleeve gastrectomy; SG: sleeve gastrectomy; VBG: vertical banded
gastroplasty.

Medicare
We identified 1 NCD for Medicare related to MBS that has been in effect since 2013 (Table

18).1%2 We did not identify an additional local coverage determination for contractors with
Medicare clients in Washington State.
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The Medicare NCD specifies the following criteria for coverage of bariatric surgery#2:
e BMI > 35 with at least 1 comorbidity (e.g., T2DM)
e Documentation of an unsuccessful trial of medical treatment for obesity
e Covered procedures include:
o Open and laparoscopic RYGB
o Open and laparoscopic BPD or gastric reduction duodenal switch
o Laparoscopic AGB
o Laparoscopic SG

The Medicare NCD additionally specifies that the following are not covered42:

e MBS for the treatment of obesity alone

e Open AGB, open SG, open and laparoscopic vertical banded gastroplasty, intestinal bypass
surgery, and IGB

The NCD did not describe any coverage criteria related to OAGB, SADI-S, or revisional MBS.

Medicare allows coverage for MBS procedures that are not explicitly identified as covered or not
covered in the NCD (e.g., OAGB, SADI-S) through local coverage determinations, provided that
the beneficiary meets the clinical criteria for coverage specified in the NCD.!4?

The Oregon Health Evidence Review Commission (HERC) issued a coverage determination about
bariatric procedures after an evidence review completed in 2023 (Table 18).22!

In the new guidance document, HERC recommended coverage for certain MBS procedures,
including RYGB, SG, BPD, OAGB, and SADI-S, but did not recommend coverage for AGB or IGB
citing a lack of evidence of long-term benefit.??* HERC's recommendations apply to adult and
adolescent Oregon Medicaid members when a range of clinical and administrative criteria are
satisfied.??!

Approved MBS procedures are covered for adults under the following conditions?2:

e Age > 18 years

e BMI 30 to 34.9 kg/m? with diagnosed T2DM that has not met glycemic targets after trials of
2 diabetic medications, or

e BMI > 35 kg/m? with or without comorbidities

e Multidisciplinary evaluation in an MBSAQIP-accredited program

e Free from substance use disorder or active use of combustible cigarettes

¢ Not currently pregnant and counseled on the need for contraceptive use for at least 18
months postoperatively, where indicated

e Agree to adhere to all post-surgical evaluations and care recommendations

Approved MBS procedures are covered for adolescents when all of the following criteria are

met?2%:

e Age 13to 17 years

e BMI > 35 kg/m? or 120% of the 95th percentile for age and sex AND a clinically significant
comorbid condition, or

e BMI > 40 kg/m? or 140% of the 95th percentile for age and sex
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e Multidisciplinary evaluation in an MBSAQIP-accredited program with Adolescent
accreditation
e Agree to adhere to all post-surgical evaluations and care recommendations

The coverage guidance did not describe any criteria associated with revisional MBS.

Coverage criteria for MBS procedures is similar across the Aetna, Cigna and Regence policies,
and a summary of these criteria is detailed in Table 18.

Adults

Private payer policies generally indicate coverage of MBS for adults under the following

criteria?22-224;

e BMI 240 or BMI 2 35 to 39.9 with a serious obesity-related comorbidity (e.g., T2DM, OSA)

e Unsuccessful trial of a medical weight-loss program

e Presurgical evaluation by a multidisciplinary team

e BPD, RYGB, or SG for primary MBS

e Revisional MBS due to complications from the primary procedure or in instances of weight
regain or insufficient weight loss

The policies also overlap in the following experimental or investigational (i.e., not covered)
criteria?22-224;

¢ IGB and OAGB for primary or revisional MBS

e MBS for the primary treatment of any condition except for obesity

Beyond the common criteria described above, each policy details slightly different requirements
(e.g., lengths of time, type of documentation) for a presurgery, structured medical weight-loss
intervention overseen by medical professionals. In general, the beneficiary is required to have
failed to lose a clinically important amount of weight during the course of that intervention prior
to being eligible for MBS.222-224

All private payers require surgical candidates to undergo a preoperative multidisciplinary
assessment, including medical and psychiatric evaluations.???2* Common examples of
contraindications for MBS include an ongoing substance use disorder, medically correctable
cause of obesity, inability to adhere to post-operation care and lifestyle requirements
(determined from psychiatric or medical assessment), or current pregnancy (or pregnancy
planned within a year of the operation).?22-2%4

Policies vary in terms of covered primary procedure types: all 3 payers cover BPD, SG, and
RYGB,??2-224 whereas Aetna and Cigna additionally cover AGB, SADI-S, and VBG.??2223 Similarly,
policies vary in which procedures are considered experimental or investigational: all 3 payers
categorize IGB and OAGB as investigational,??222* whereas Cigna additionally does not cover
gastric plication procedures,??® and Regence does not cover AGB, gastric plication, primary
endoscopic procedures, SADI-S, VBG, or planned 2-stage procedures.??* All policies cover
revisions and reoperations for either development of complications or medical necessity
resulting from a failure to lose sufficient weight.?22-224
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In contrast to the Oregon HERC coverage determination, the policies for Aetna, Cigna, and
Regence consider MBS as a treatment for T2DM in patients with a BMI < 35 to be
investigational and experimental.??2-224 However, the coverage policy for Cigna states that an
altered threshold for BMI be used for individuals whose providers attest they are of Asian race
or ethnicity with a BMI = 37.5 without a comorbidity, or a BMI > 32.5 with a comorbidity.??3

Adolescents

Among the private payers, policies related to MBS for adolescents have different eligibility
criteria than policies for adults.

These policies generally require that adolescents meet the following criteria??2-224:

¢ Achievement of skeletal maturity

e BMI 240 or 2 140% of the 95th percentile for age and sex or BMI = 35 or 2 120% of the
95th percentile for age and sex and a clinically significant comorbid condition (e.g., T2DM,
OSA)

e Unsuccessful trial of a medical weight-loss program

e Presurgical evaluation by a multidisciplinary team

e RYGB or SG for primary MBS procedures

e Revisional MBS due to complications from the primary procedure or in instances of weight
regain or insufficient weight loss

Compared with adults, fewer types of MBS are approved for adolescents. Cigna and Regence
currently only approve RYGB or SG for primary MBS in adolescents and Aetna recommends
RYGB (although others may be covered with provider documentation).?2222* All policies cover
revisional MBS to treat the development of complications or medical necessity resulting from a
failure to lose sufficient weight.?22224

The evaluation, documentation, and surgical contraindication criteria are similar to those for
adults, with the exception of the skeletal maturity requirement. While Aetna and Cigna only
require documentation of completed bone growth during the preoperative evaluation, Regence
additionally requires documentation of Tanner 4 or 5 pubertal development.?22-224

We found that, in general, MBS performed in patients with BMI > 25 kg/m? (or = 23 kg/m? in
some non-White populations), with or without an obesity-related comorbidity or issue, resulted
in greater weight-loss, greater reductions in BMI, and greater improvements in cardiovascular
risk factors (e.g., resolution of MetS, increase in HDL) compared with nonsurgical interventions
(e.g., diabetes care, lifestyle interventions). When comparing procedures currently covered under
the Washington coverage determination with those that are not (e.g., OAGB, RYGB), there were
no differences in outcomes. Health-related quality of life was rarely reported, and the observed
results were mixed.

While adverse events were common, and more so in some types of MBS, most adverse events
were mild or moderate and resolved without further intervention. Few reoperations due to
adverse events occurred; deaths were also infrequent. There is some evidence from the
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MBSAQIP registry that non-White patients experience higher rates of adverse events, including
emergency department visits, readmissions, and reoperations within the first 30 days
postsurgery.

Professional organizations and societies continue to update their clinical practice guidelines to
reflect the current body of evidence around eligibility criteria, which may include personal
characteristics related to age, BMI, weight, comorbidities, prior nonsurgical weight-loss attempts,
as well as adherence to any pre- or postsurgical requirements (e.g., reduced calorie diets, physical
activity level). Some of these organizations and societies are also adopting varying BMI
thresholds to align with the natural variance among some racial and ethnic minorities, and
adjusting comorbidity requirements (e.g., patients with BMI > 30 to < 35 kg/m? without T2DM
may be eligible) to reflect risks related to overweight and obesity.

There are a number of limitations of this health technology assessment (HTA). Few RCTs report
outcomes beyond 1 to 2 years; therefore, it is difficult to know the durability of these
interventions for long-term weight-loss and the impact on related comorbidities. Per the scope
of this HTA, we prioritized RCTs over other types of study designs for evidence on effectiveness
and harms, with some included RCTs reporting outcomes 3 years or more from baseline.
However, there are likely NRSs that have reported on longer-term weight, HRQoL, and safety
outcomes that are not included in this report. Additionally, several studies allowed participants in
the control group to undergo MBS after the primary study period (generally 6 months for IGBs
and 1 year for all other procedures) while remaining in the study. This generally resulted in very
small numbers of participants when outcomes were measured beyond the initial period, within
already small studies, making the results unreliable. Validated clinical tools to measure HRQoL in
MBS populations exist, and are part of published reporting standards for MBS, but these do not
appear to be frequently used by researchers.

While we had planned to include registry-based studies, the volume of literature surrounding
registries was substantial. Given our resources (i.e., time and staffing constraints) and the need to
focus on key evidence to inform committee decision making, we elected to instead conduct an
original analysis of the US-based MBSAQIP registry to report 30-day safety-related outcomes.

Studies, particularly RCTs, enrolling patients under the age of 18 remain uncommon. We
attempted to complement the lack of RCT evidence in the pediatric population with evidence
from long-term NRSs. In the adult populations, despite studies enrolling patients up to age 65,
the mean age was closer to 40 to 45 years, resulting in patients over the age of 50 not being well
represented in the current evidence.

Finally, the evidence we reviewed lacks analysis by subgroups (e.g., race or ethnicity, age,
comorbidity), thereby making it difficult to determine whether there are different efficacy,
effectiveness, and safety profiles among patient groups and procedures.

Metabolic and bariatric surgeries continue to be a safe and effective intervention to reduce
weight and resolve obesity-related comorbidities like hypertension and T2DM in adults with
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overweight or obesity. There remains limited published evidence for the use of MBS in children,
adolescents, and individuals over the age of 50, but the available evidence does support the use
of these interventions in adolescents. Serious adverse events and deaths are relatively rare in
both adults and adolescents. Metabolic and bariatric surgeries are generally cost-effective
compared to nonsurgical interventions. Many professional societies have recently updated their
clinical practice guidelines by expanding eligibility criteria (e.g., lowering BMI thresholds and
comorbidity status) as well as recognizing that there are differences in BMI for different races
and ethnicities (e.g., a BMI = 27 kg/m? is considered obese in some Asian populations). Guidance
related to revisional surgeries remains scant. Public and private payer policies vary, but generally
cover individuals with BMI = 35 to < 40 kg/m? (with a comorbidity) or all individuals with a BMI
> 40 kg/m?.
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Appendix A. Clinical Evidence Methods

Search Strategy

We searched select clinical bibliographic databases (Table A1) and gray literature clinical
evidence sources to identify randomized controlled trials (RCTs), comparative nonrandomized
studies (NRSs), large registry studies, cost-effectiveness studies, and clinical practice guidelines
analyzing a listed metabolic and bariatric surgery (MBS) or related device of interest including the
terms: Roux-en-Y, intragastric balloon, bariatric surgery, sleeve gastrectomy, SADI-S, OAGB,
overweight, obese, and body mass index (see below for full search strategies). We limited records
retrieved to those studies focused on human subjects and published in the English language after
January 1, 2000. We also used study design and publication type (e.g., RCT, economic
evaluation) filters to limit records retrieved. Systematic reviews were used for reference list
searching and not as evidence sources. Searches were conducted on November 9 and 10, 2023.

Table Al. Bibliographic Databases Searched
Database Platform | Issue/Version Total Number of Records Retrieved
CENTRAL Wiley Issue 10 of 12, October 2023 2,011
MEDLINE ALL | Ovid 1946 to November 8, 2023 7,871
Abbreviation. CENTRAL: Cochrane Central Register of Controlled Trials.

Gray Literature Sources

e Agency for Healthcare Research and Quality (AHRQ)
o Effective Health Care (EHC) Program
o Evidence-based Practice Centers (EPC) Reports

e Canadian Agency for Drugs and Technologies in Health (CADTH)

e Oregon Health Evidence Review Commission (HERC)

e Institute for Clinical and Economic Review (ICER)/California Technology Assessment Forum
(CTAF)

e International Health Technology Assessment (HTA) Database

e Veterans Administration Evidence-based Synthesis Program (VA-ESP)

We searched Medicare,'*? Oregon Medicaid,??* Aetna,??? Cigna,??*® and Regence BlueCross
BlueShield (Regence)??* and used general internet searches in DuckDuckGo and Google Scholar
for background and gray literature searches. We also searched AHRQ, CADTH, HERC,
ICER/CTAF, International HTA database, and VA-ESP. to identify systematic reviews and gray
literature using the following search terms: Roux-en-Y, intragastric balloon, bariatric surgery, sleeve
gastrectomy, SADI-S, OAGB, overweight, obese, and body mass index.

Ovid MEDLINE ALL Search Strategy
1.  *Overweight/

2 Overweight.ti,ab kf.
3.  *Obesity/ or *Obesity, Morbid/ or *Pediatric Obesity/
4

(obese or obesity or superobes* or super-obes*).ti,ab,kf.
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5.  ((body mass index or bmi) adj2 ("85th percentile" or "90th percentile" or "94th percentile"
or "95th percentile" or "96th percentile" or "97th percentile" or "98th percentile" or "99th
percentile" or "120%" or "130%" or "140%" or "150%" or "160%")).ti,ab,kf.

6. ((body mass index or bmi) adj2 (24* or 25* or 26* or 27* or 28* or 29%)).ti,ab,kf.

((body mass index or bmi) adj2 (30* or 31* or 32* or 33* or 34* or 35* or 36" or 37* or 38*
or 39%)).ti,ab,kf.

8. ((body mass index or bmi) adj2 (40* or 41* or 42* or 43* or 44* or 45* or 46* or 47* or 48*
or 49%)).ti,ab,kf.

9.  ((body mass index or bmi) adj1 (50* or 51* or 52* or 53* or 54* or 55* or 56* or 57* or 58*
or 59%)).ti,ab,kf.

10. ((body mass index or bmi) adj1 (60* or 65*)).ti,ab,kf.

11. ((body mass index or bmi) adj2 ("> 24*" or "2 24*" or " = 24*" or "> 25*" or "> 25*" or
"=25%or"> 275" or"> 275" or" =27.5" or">29*" or "= 29*" or " = 29*")).ti,ab kf.

12. ((body mass index or bmi) adj2 ("> 30*" or "= 30*" or "< 30*" or " < 30*" or " = 30*" or
|l> 35*" Or IIZ 35*" Or ’|< 35*" Or n 5 35*" Or n = 35*" or Il< 39*" Or n S 39*" or l|> 39*" Or
"> 39*" or " = 39*")).ti,ab,kf.

13. ((body mass index or bmi) adj2 ("< 40*" or "> 40*" or "> 40*" or "< 40*" or " < 40*" or
n = 40*" Or ’|> 45*" Or IIZ 45*" Or |l< 45*" Or n S 45*" or " = 45*" or ll< 49*" or n S 49*“ Or
"> 49*" or "> 49*" or " = 49")).ti,ab,kf.

14. ((body mass index or bmi) adj2 ("< 50*" or "> 50*" or "> 50*" or "< 50*" or " < 50*" or
" = 50*" Or II> 55*" Or "Z 55*" or Il< 55*" Or " 5 55*" or " = 55*" or I|< 59*" Or n 5 59*“ Or
"> 59*" or "> 59*" or " = 59")).ti,ab,kf.

15. ((body mass index or bmi) adj2 ("< 60*" or "> 60*" or "> 60*" or "< 60*" or " < 60*" or
"=60*" or"> 65*" or "> 65*" or "< 65*" or " < 65*" or " = 65*")).ti,ab,kf.

16. ((bmi or body mass index) adj2 (over or above or greater* or excess* or "equal to" or less*
or below) adj2 (24* or 25* or 26* or 27* or 28* or 29%)).ti,ab kf.

17. ((bmi or body mass index) adj2 (over or above or greater* or excess* or "equal to" or less*
or below) adj2 (30* or 31* or 32* or 33* or 34* or 35* or 36* or 37* or 38" or 39%)).ti,ab kf.

18. ((bmi or body mass index) adj2 (over or above or greater* or excess* or "equal to" or less*
or below) adj2 (40* or 41* or 42* or 43* or 44* or 45* or 46* or 47* or 48* or 49%)).ti,ab kf.

19. ((bmi or body mass index) adj2 (over or above or greater* or excess* or "equal to" or less*
or below) adj2 (50* or 51* or 52* or 53* or 54* or 55* or 56* or 57* or 58 or 59*)).ti,ab,kf.

20. ((bmi or body mass index) adj2 (over or above or greater* or excess* or "equal to" or less*
or below) adj2 (60* or 61* or 62* or 63* or 64* or 65* or 66* or 67* or 68* or 69*)).ti,ab kf.

21. or/1-20

22. Obesity/su

23. Bariatric Surgery/

24. (bariatric adj2 (surger* or surgical or procedure* or operat*)).ti,ab,kf,kw.

25. (metabolic* adj2 (surger* or surgical)).ti,ab,kf kw.
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26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42.

43.

44,

45.

46.
47.

Biliopancreatic Diversion/
((Biliopancr* or Bilio-pancr* or Bilio pancr*) adj2 (diversion* or bypass*)).ti,ab,kf,kw.
Gastric Bypass/

((Gastric* or Gastroileal* or Gastro-ileal* or Gastro ileal* or intragastric* or intra gastric or
intra-gastric*) adj2 (band* or bypass*)).ti,ab,kf kw.

(Gastrojejunostom™ or Gastro-jejunostom* or Gastro jejunostom?®).ti,ab,kf kw.
Gastroplasty/

(Gastroplast* or Gastro-plast® or Gastro plast*).ti,ab,kf,kw.

Anastomosis, Roux-en-Y/

(Roux en Y or Roux-en-Y or "Roux in Y" or Roux-in-Y or RYGB).ti,ab,kf kw.
Gastrectomy/

gastrectom®™.ti,ab,kf kw.

((gastric or intragastric or intra gastric or intra-gastric or stomach) adj2 stapl*).ti,ab,kf,kw.
Gastric Balloon/

((Gastric* or Gastroileal* or Gastro-ileal* or Gastro ileal* or intragastric* or intra gastric or
intra-gastric*) adj2 balloon*).ti,ab,kf,kw.

duoden* switch.ti,ab,kw,kf.

(((single-anastomosis duoden*-ileal or single anastomosis duoden* ileal) adj2 (bypass* or
sleeve™)) or SADI-S).ti,ab,kf,kw.

((single-anastomosis sleeve™ or single anastomosis sleeve*) adj2 (bypass* or
ileal)).ti,ab,kf,kw.

(One anastomosis gastric* bypass* or One-anastomosis gastric* bypass™* or
OAGB).ti,ab,kf,kw.

(Transoral gastric outlet reduction or Trans-oral gastric outlet reduction or transoral Outlet
Reduction or trans-oral Outlet Reduction).ti,ab,kf kw.

(Apollo ESG* or Apollo ESG Sx* or Apollo Revise* or Apollo Revise Sx* or Lap-Band* or
Orbera* or Obalon*).mp.

or/22-45

random*.ti,ab. or ("clinical trial" or clinical trial, phase iii or clinical trial, phase iv or
controlled clinical trial or "multicenter study" or "randomized controlled trial").pt. or double-
blind method/ or clinical trials as topic/ or clinical trials, phase iii as topic/ or clinical trials,
phase iv as topic/ or controlled clinical trials as topic/ or randomized controlled trials as
topic/ or early termination of clinical trials as topic/ or multicenter studies as topic/ or
((randomi?ed adj7 trial*) or (controlled adj3 trial*) or (clinical adj2 trial*) or ((single* or
doubl* or tripl* or treb* or quad*) adj1 (blind* or mask™))).ti,ab,kw. or ("2 arm" or "two arm"
or "3 arm" or "three arm" or "4 arm" or "four arm" or "5 arm" or "five arm").ti,ab,kw. or
quasi*.ti,ab.
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48.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.

61.

62.

63.
64.
65.
66.
67.
68.
69.
70.
71.

72.

73.

74.
75.

(phase 3* or phase iii* or phase 4* or phase iv*).ti,ab. or (head-to-head or (compar* adj3
(effectiveness or efficacy))).ti,ab,kf. or Comparative Effectiveness Research/ or (active adj1l
(comparator* or control$1 or treatment*)).ti,ab,kf.

(sham adj2 (procedure* or surger* or surgical or operation*)).ti,ab.
or/47-49

21 and 46 and 50

Medicaid*.ti,kf. or (Medicaid/ or Dual MEDICAID MEDICARE Eligibility/)
21 and 46 and 52

exp Intraoperative Complications/ or exp Postoperative Complications/
(adverse adj2 (event* or effect*)).ti,ab,kf.

(complication* or safe* or harm™*).ti,ab,kf.

((serious or rare) adj2 (reaction$1 or side effect*)).ti,ab,kf.

negative effect™.ti,ab,kf.

((treatment-induced or treatment-related or treatment-associated) adj2 (reaction$1 or side
effect™)).ti,ab,kf.

((treatment induced or treatment related or treatment associated) adj2 (reaction$1 or side
effect™)).ti,ab,kf.

((surg*-induced or surg*-related or surg*-associated) adj2 (reaction$1 or side
effect™)).ti,ab,kf.

((surg* induced or surg* related or surg* associated) adj2 (reaction$1 or side
effect™)).ti,ab,kf.

(Revision* or conversion* or reoperat™® or re-operat* or re-intervention).ti kf.
Deglutition Disorders/

deglutition disorder*.ti,ab,kf.

(swallow* adj2 (disorder* or difficult*)).ti,ab,kf.

dysphagi*.ti,ab,kf.

Malabsorption Syndromes/

(micronutrient™ adj3 (status or absorption or absorb* or deficienc*)).ti,ab kf.
(malnutrition or nutri* deficienc* or malabsor*).ti,ab,kf.

Gastroesophageal Reflux/ or Laryngopharyngeal Reflux/ or "Respiratory Aspiration of
Gastric Contents"/

(((Gastr*-Esophageal or Gastr* Esophageal or Gastr*-oesophageal or Gastroesophageal or
Supraesophageal Gastric or Supra-esophageal Gastric or Supra esophageal Gastric or
Esophageal or oesophageal or Laryngopharyngeal) adj1 Reflux) or GERD).ti,ab kf.

((respiratory or pulmonary) adj2 aspiration).ti,ab,kf.
regurgitation.ti,ab,kf.
Esophageal Achalasia/
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76.
77.
78.
79.

80.
81.

82.

83.
84.
85.
86.
87.
88.

89.

90.

91.

92.
93.
94.
95.

96.
97.
98.
99.

(Achalasia* or cardiospasm™* or Megaesophagus).ti,ab,kf.
(death* or mortality).ti,ab,kf.
exp "Quality of Life"/ or Patient Reported Outcome Measures/

(HRQOL or quality of life or patient important outcome* or patient reported outcome* or
patient-important outcome* or patient-reported outcome*).ti,ab,kf.

or/54-79

*cohort studies/ or *longitudinal studies/ or *follow-up studies/ or *prospective studies/ or
*retrospective studies/ or cohort*.ti. or longitudinal*.ti. or long-term*.ti. or prospective*.ti.
or retrospective* ti.

*Case-Control Studies/ or *Control Groups/ or *Matched-Pair Analysis/ or ((case* adj5
control*) or (case adj3 comparison*) or control group®).ti.

Registries/ or (registr* or register$1 or national database*).ti,kw,kf.
or/81-83

21 and 46 and 80 and 84

21 and 46 and 84

limit 86 to adverse effects - surgical interventions

("Metabolic and Bariatric Surgery Accreditation and Quality Improvement Program*" or
MBSAQIP*).mp.

(exp Animals/ not Humans/) or (baboon$1 or bovine$1 or canine$1 or cat$1 or
chimpanzee$1 or cow$1 or dog$1 or feline$1 or fish or goat$1 or hens or macque$1 or
mice or monkey$1 or mouse or murine$1 or ovine or pig$1 or porcine or primate$1 or
sheep or rabbit$1 or rat or rats or rattus or rhesus or rodent$1 or zebrafish).ti.

(recommend* or consensus or guideline* or guidance or position* or society or coverage or
standard$1).ti kf.

(((clinical or care or treatment) adj3 pathway*) or (practice adj3 parameter*)).ti,ab,kw. or
algorithms/ or clinical protocols/ or Consensus/ or Consensus Development
Conference.pt. or Consensus Development Conference, NIH.pt. or Consensus
Development Conferences as Topic/ or Consensus Development Conferences, NIH as
Topic/ or critical pathway/ or guidelines as topic/ or practice guidelines as topic/ or Health
Planning Guidelines/ or practice guideline/

or/90-91
21 and 46 and 92
limit 93 to (english language and yr = "2019 -Current")

exp Cost-Effectiveness Analysis/ or exp Health Care Costs/ or exp Health Expenditures/ or
"Costs and Cost Analysis"/

(cost or costs or cost-effective™ or cost-utilit* or economic®).ti kf.
or/95-96

21 and 46 and 97

limit 98 to (english language and yr = "2019 -Current")
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CENTRAL via Ovid
EBM Reviews - Cochrane Central Register of Controlled Trials (CENTRAL )
1.  Overweight/

Overweight.ti,ab,kw.
Obesity/ or Obesity, Morbid/ or Pediatric Obesity/

(obese or obesity or superobes* or super-obes*).ti,ab,kw.

LA I

((body mass index or bmi) adj2 ("85th percentile" or "90th percentile" or "94th percentile"
or "95th percentile" or "96th percentile" or "97th percentile" or "98th percentile" or "99th
percentile" or "120%25" or "130%25" or "140%25" or "150%25" or "160%25")).ti,ab,kw.

((body mass index or bmi) adj2 (24* or 25* or 26* or 27* or 28* or 29%)).ti,ab,kw.

7. ((body mass index or bmi) adj2 (30* or 31* or 32* or 33* or 34* or 35* or 36* or 37* or 38*
or 39%)).ti,ab,kw.

8. ((body mass index or bmi) adj2 (40* or 41* or 42* or 43* or 44* or 45* or 46* or 47* or 48*
or 49%)).ti,ab,kw.

9.  ((body mass index or bmi) adj1 (50* or 51* or 52* or 53* or 54* or 55* or 56* or 57* or 58*
or 59%)).ti,ab,kw.

10. ((body mass index or bmi) adj1 (60* or 65%)).ti,ab,kw.

11. ((body mass index or bmi) adj2 ("> 24*" or "= 24*" or " = 24*" or "> 25*" or "> 25*" or
"=25*"or">27.5" or">27.5*" or" = 27.5*" or "> 29*" or "= 29*" or " = 29*")).ti,ab,kw.

12. ((body mass index or bmi) adj2 ("> 30*" or "> 30*" or "< 30*" or " < 30*" or " = 30*" or
Il> 35*" Or ”Z 35*" Or II< 35*" Or " s 35*“ Or " = 35*“ or II< 39*" Or n 5 39*" Or lI> 39*" Or
"> 39*" or " = 39*")).ti,ab,kw.

13. ((body mass index or bmi) adj2 ("< 40*" or "> 40*" or "> 40*" or "< 40*" or " < 40*" or
" = 40*" Or l|> 45*" Or IIZ 45*" or II< 45*“ Or " S 45*" Or " = 45*" or Il< 49*" or n S 49*" Or
"> 49*" or "> 49*" or " = 49")).ti,ab,kw.

14. ((body mass index or bmi) adj2 ("< 50*" or "> 50*" or "> 50*" or "< 50*" or " < 50*" or
" = 50*" Or ’|> 55*" Or "Z 55*" or |l< 55*" Or n S 55*" or " = 55*" or Il< 59*" or n S 59*" Or
"> 59*" or "> 59*" or " = 59")).ti,ab,kw.

15. ((body mass index or bmi) adj2 ("< 60*" or "> 60*" or "> 60*" or "< 60*" or " < 60*" or
"= 60* or"> 65*" or "= 65*" or "< 65*" or " < 65*" or " = 65*")).ti,ab,kw.

16. ((bmi or body mass index) adj2 (over or above or greater* or excess* or "equal to" or less*
or below) adj2 (24* or 25* or 26* or 27* or 28* or 29%)).ti,ab,kw.

17. ((bmi or body mass index) adj2 (over or above or greater* or excess* or "equal to" or less*
or below) adj2 (30* or 31* or 32* or 33* or 34* or 35* or 36* or 37* or 38" or 39%)).ti,ab,kw.

18. ((bmi or body mass index) adj2 (over or above or greater* or excess* or "equal to" or less*
or below) adj2 (40* or 41* or 42* or 43* or 44* or 45* or 46* or 47* or 48* or 49*)).ti,ab,kw.

19. ((bmi or body mass index) adj2 (over or above or greater* or excess* or "equal to" or less*
or below) adj2 (50* or 51* or 52* or 53* or 54* or 55* or 56* or 57* or 58" or 59%)).ti,ab,kw.
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20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42,
43.
44,

45.

46.
47.

48.

((bmi or body mass index) adj2 (over or above or greater* or excess* or "equal to" or less*
or below) adj2 (60* or 61* or 62* or 63* or 64* or 65* or 66* or 67* or 68* or 69*)).ti,ab,kw.

or/1-20

Obesity/su

Bariatric Surgery/

(bariatric adj2 (surger* or surgical or procedure* or operat*)).ti,ab,kw.
(metabolic* adj2 (surger* or surgical)).ti,ab,kw.

Biliopancreatic Diversion/

((Biliopancr* or Bilio-pancr* or Bilio pancr*) adj2 (diversion* or bypass*)).ti,ab,kw.
Gastric Bypass/

((Gastric* or Gastroileal* or Gastro-ileal* or Gastro ileal* or intragastric* or intra gastric or
intra-gastric*) adj2 (band* or bypass*)).ti,ab,kw.

(Gastrojejunostom™ or Gastro-jejunostom* or Gastro jejunostom®).ti,ab,kw.
Gastroplasty/

(Gastroplast™ or Gastro-plast* or Gastro plast™®).ti,ab,kw.

Anastomosis, Roux-en-Y/

(Roux en Y or Roux-en-Y or "Roux in Y" or Roux-in-Y or RYGB).ti,ab,kw.
Gastrectomy/

gastrectom™.ti,ab,kw.

((gastric or intragastric or intra gastric or intra-gastric or stomach) adj2 stapl*).ti,ab,kw.
Gastric Balloon/

((Gastric* or Gastroileal* or Gastro-ileal* or Gastro ileal* or intragastric* or intra gastric or
intra-gastric*) adj2 balloon*).ti,ab,kw.

duoden* switch.ti,ab,kw.

(((single-anastomosis duoden*-ileal or single anastomosis duoden* ileal) adj2 (bypass* or
sleeve™)) or SADI-S).ti,ab,kw.

((single-anastomosis sleeve™ or single anastomosis sleeve*) adj2 (bypass* or ileal)).ti,ab,kw.
(One anastomosis gastric* bypass* or One-anastomosis gastric* bypass* or OAGB).ti,ab,kw.

(Transoral gastric outlet reduction or Trans-oral gastric outlet reduction or transoral Outlet
Reduction or trans-oral Outlet Reduction).ti,ab,kw.

(Apollo ESG* or Apollo ESG Sx* or Apollo Revise* or Apollo Revise Sx* or Lap-Band* or
Orbera* or Obalon*).mp.

or/22-45

("Metabolic and Bariatric Surgery Accreditation and Quality Improvement Program™*" or
MBSAQIP*).mp.

(21 and 46) or 47
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49. (exp Animals/ not Humans/) or (baboon$1 or bovine$1 or canine$1 or cat$1 or
chimpanzee$1 or cow$1 or dog$1 or feline$1 or fish or goat$1 or hens or macque$1 or
mice or monkey$1 or mouse or murine$1 or ovine or pig$1 or porcine or primate$1 or
sheep or rabbit$1 or rat or rats or rattus or rhesus or rodent$1 or zebrafish).ti.

50. (conference proceeding or dissertation thesis or trial registry record).pt.
51. or/49-50

52. 48 not 51

53. limit 52 to (yr = "2000 -Current" and english language)

e Adjustable gastric band
e Bariatric surgery
e Biliopancreatic diversion

e BPD

e Endoscopic sleeve gastroplasty
e ESG

e IGB

e Intragastric balloon
e Intragastric balloon

¢ OAGB

e Obalon

e One-anastomosis gastric bypass
e Orbera

e Roux-en-Y

e RYGB

e SADI-S

e Single-anastomosis duodenal ileostomy with sleeve gastrectomy
e Sleeve gastrectomy

We searched the following sources for ongoing studies using the search terms:
e ClinicalTrials.gov

e ScanMedicine

e US Food and Drug Administration (FDA)

We searched clinical practice guideline sources, and performed general internet searches using
DuckDuckGo to identify guidelines using the search terms: Roux-en-Y, intragastric balloon,
bariatric surgery, sleeve gastrectomy, SADI-S, and OAGB. We searched the following sources for
clinical practice guidelines published in the last 5 years:

e American Society of Metabolic and Bariatric Surgeons (ASMBS)

e Canadian Medical Association

e Guidelines International Network (GIN)
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e National Health Service (NHS) Evidence

¢ National Institute for Health and Care Excellence (NICE)

e Ovid MEDLINE ALL
e Scottish Intercollegiate Guidelines Network (SIGN)
e US Preventive Services Task Force (USPSTF)

e Veterans Affairs (VA)/Department of Defense (DoD) Clinical Practice Guidelines

Inclusion and Exclusion Criteria

Table A2. Detailed Inclusion and Exclusion Criteria

Inclusion Criteria Exclusion Criteria

Populations

KQ1

o Adults with a BMI of = 35 to < 40 without an obesity-
related condition

o Adults with a BMI of = 30 to < 35 without T2DM

o Adults with a BMI < 30

« Children and adolescents with overweight or obesity

KQ2

« Adults with overweight or obesity

« Children and adolescents with overweight or obesity

 Populations with overweight or
obesity due to obesogenic factors
(e.g., pregnancy, substance misuse,
medication)

Interventions

KQ1

« MBS procedures currently endorsed by the ASMBS? and
FDA-approved devices,® alone or in combination with
nonsurgical treatments (e.g., diet, exercise, medication)

« Roux-en-Y gastric bypass

« Adjustable gastric banding

« Vertical sleeve gastrectomy

« Biliopancreatic diversion (with or without duodenal switch)

KQ2

« MBS procedures currently endorsed by the ASMBS? and
FDA-approved devices,® alone or in combination with
nonsurgical treatments (e.g., diet, exercise, medication)

« Single-anastomosis duodenal ileostomy with sleeve
gastrectomy

« Intragastric balloon

« One anastomosis gastric bypass

« Endoscopic sleeve gastroplasty

« Non-ASMBS endorsed procedures

« Non-FDA approved devices

« Procedures or devices that are
outdated and rarely practiced

Comparators

« Nonsurgical weight management treatments (including
prescription medication, dietary supplements, diet-control
programs, exercise, psychotherapy, and nutritional
counseling), alone or in combination

« Sham procedures combined with a nonsurgical weight
management treatment

« Head-to-head studies in children/adolescents (< 18) or for
procedures listed in KQ2

o Treatments not available in the US
(including outdated procedures [e.g.,
jejunoileal bypass] and devices [e.g.,
Garren-Edwards gastric bubble])

o Comparators other than those stated
(e.g., comparison of different surgical
techniques for the same procedure)

« Pre- or post-operative protocols to
reduce risk of complications and AEs
(e.g., oxygenation, anesthesia,
administration of medication)
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Inclusion Criteria ‘ Exclusion Criteria

« Head-to-head studies unless
otherwise noted

Outcomes??
Efficacy and effectiveness « Studies not reporting outcomes of
« Weight interest
« BMI o Outcomes with less than 12 months
« Comorbidity status (e.g., remission of T2DM) post-intervention data (unless
« Cardiovascular risk (e.g., major adverse cardiovascular otherwise noted)
event, blood pressure, HDL/LDL, triglycerides) « Economic outcomes from studies
« Health-related quality of life performed in non-US countries
« Patient important outcomes (e.g., self-esteem, mobility, « Economic outcomes from studies
depression) using specific measurement tools as defined in performed in the US that were
2022114 published more than 5 years ago
« Revision or conversion surgery due to inadequate weight « Other outcomes not listed
loss or significant weight regain
Safety

« Serious AE (SAEs)

o AEs of special interest

« Difficulty swallowing (dysphagia/regurgitation)

« Micronutrient status (i.e., vitamin B12, vitamin D, or
anemia)

« All-cause mortality (30-day or longer term)

« Complications related to surgery (e.g., intraoperative organ
injury, hernia)

« Any procedure-specific reoperation or reintervention and
classification of severity (e.g., strictures, leaks)

Economic outcomes

« Health care service use

s Costs

« Cost-effectiveness

Timing

« Any point in the treatment pathway* « None stated

Setting

Any nonemergency clinical setting in: « Nonclinical settings (e.g., animal

« Countries categorized as very high on the UN HDI1> models of disease)

o Central America and the Caribbean « Countries categorized as high,

o Top 10 countries with the highest number of immigrants medium, or low on the UN HDI,
to the US (e.g., Mexico, China, India)''® unless otherwise noted

Study design

For KQ1 to KQ4 « Abstracts, conference proceedings,

« RCTs (= 50 participants) posters, editorials, letters

« Prospective comparative NRSs for interventions where « Studies without a comparator
RCTs are not available (= 100 participants) « Placebo-controlled studies

« Large registry studies (= 1,000 individuals) for safety « Proof-of-principle studies (e.g.,
outcomes only procedure development, technique

For KQ5 modification)

« Comparative studies and economic evaluations + Studies without extractable data

» Cost-effectiveness analyses . Uncontrollgd studlgs

« Economic simulation modeling studies « Retrospective studies unless

otherwise noted
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Inclusion Criteria ‘ Exclusion Criteria

Sample size
Minimum sample size of: « Studies that do not meet the
o 50 participants for RCTs minimum sample size

» 100 participants for comparative NRS designs
o 2 50 participants if aged < 18 years (children and
adolescents)
« 1,000 participants for registry studies
o 2500 participants if < 18 years (children and
adolescents)

Publication

« Peer-reviewed publications « Studies reported only as abstracts

« Published in the English-language that do not allow study characteristics
« Published from January 1, 2000 to present to be determined

« Economic studies published from January 1, 2019 « Studies that cannot be found

« Duplicate publications of the same
study that do not report different
outcomes or follow-up times, or
single-site reports from published
multicenter studies

« Studies published in languages other
than English

« Studies that have not been formally
peer reviewed (i.e., preprint
publications)

Notes. 9 Published core outcome sets and multiperspective consensus statements were reviewed for clinical and

patient-important outcomes.11116 b For studies examining intragastric balloons, 6-month outcomes are eligible,

if they also report longer term outcomes, since these devices are generally removed no later than 6-months post-
implantation. € The aim is to include studies regardless of any prior obesity-related treatments since presurgical
requirements can vary across individual characteristics (e.g., age, severity of comorbidities), time periods, and
geographical regions.

Abbreviations. AE: adverse event; ASMBS: American Society of Metabolic and Bariatric Surgery; BMI: body mass

index; FDA: US Food and Drug Administration; HDL: high-density lipoprotein (cholesterol); KQ: key question;

LDL: low-density lipoprotein (cholesterol); MBS: metabolic and bariatric surgery; NRS: nonrandomized study;

RCT: randomized controlled trial; T2DM: type 2 diabetes mellitus; UN HDI: United Nations Human Development

Index.1t>

Screening

Two experienced researchers independently screened all titles and abstracts of identified
documents. In cases in which there was disagreement about eligibility, a third experienced
researcher resolved the disagreement. This method was repeated for full-text review of
documents that could not be excluded by title and abstract screening.

Data Abstraction

One experienced researcher abstracted and entered data from eligible studies in a standardized
way using DistillerSR.1?° A second experienced researcher reviewed all the data entered. We
attempted to resolve discrepancies through discussion. When discussion did not resolve the
issue, a third experienced researcher settled disagreements.
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Participant Characteristics and Association with Outcomes

When discussing risk and protective factors or variables in statistical models in Center for
Evidence-based Policy research products, in almost all cases, we are referring to associations of
participant characteristics with outcomes, and not causation of outcomes. This is important
because participant characteristics, such as race and ethnicity, serve as proxy or surrogate
measures for underlying etiological factors not measured or evaluated in analyses. Etiological
factors that might cause differences in outcomes for subgroups of participants could include
systemic racism or other forms of systemic discrimination, stress, poverty, housing instability, or
epigenetics. For example, by describing any differences in outcomes by race and ethnic groups,
we are noting observed associations; these associations are not caused by biological
determinants of being Black, White, or Hispanic.

Risk of Bias Assessment

We assessed the risk of bias of the included RCTs, economic analyses, and clinical practice
guidelines using standard instruments developed and adapted by DERP that are modifications of
instruments used by national and international standards for quality.??>2?” Two experienced
researchers independently rated all included studies. In cases in which there was disagreement
about the risk of bias of a study, a third rater resolved the disagreement.

Randomized Controlled Trials

Low-risk-of-bias randomized controlled trials include a clear description of the population,
setting, intervention, and comparison groups; a random and concealed allocation of patients to
study groups; low dropout rates; and intention-to-treat analyses. Low-risk-of-bias randomized
controlled trials also have low potential for bias from conflicts of interest and funding source(s).
Moderate-risk-of-bias randomized controlled trials have incomplete information about methods
that might mask important limitations or a meaningful conflict of interest. High-risk-of-bias
randomized controlled trials have clear flaws that could introduce significant bias.

Clinical Practice Guidelines

We assessed the methodological quality of the guidelines using an instrument adapted from the
Appraisal of Guidelines Research and Evaluation (AGREE) Collaboration.??222?, Each rater
assigned the study a rating of good, fair, or poor based on its adherence to recommended
methods and potential for biases. A good-quality guideline fulfills all or most of the criteria
outlined in the instrument. A fair-quality guideline fulfills some of the criteria, and its unfulfilled
criteria are not likely to alter the recommendations. A poor-quality guideline met few or none of
the criteria.
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Certainty of Evidence Assessment

We assigned each outcome a summary judgment for the overall certainty of evidence based on
the system developed by the Grading of Recommendations, Assessment, Development, and
Evaluation Working Group (GRADE).?*%23! Two independent experienced researchers assigned
ratings, with disagreements resolved by a third rater. The GRADE system defines the overall
certainty of a body of evidence for an outcome in the following manner:

High: Raters are very confident that the estimate of the effect of the intervention on the
outcome lies close to the true effect. Typical sets of studies are randomized controlled trials
with few or no limitations, and the estimate of effect is likely stable.

Moderate: Raters are moderately confident in the estimate of the effect of the intervention
on the outcome. The true effect is likely to be close to the estimate of the effect, but there is
a possibility that it is different. Typical sets of studies are randomized controlled trials with
some limitations or well-performed nonrandomized studies with additional strengths that
guard against potential bias and have large estimates of effects.

Low: Raters have little confidence in the estimate of the effect of the intervention on the
outcome. The true effect may be substantially different from the estimate of the effect.
Typical sets of studies are randomized controlled trials with serious limitations or
nonrandomized studies without special strengths.

Very low: Raters have no confidence in the estimate of the effect of the intervention on the
outcome. The true effect is likely to be substantially different from the estimate of effect.
Typical sets of studies are nonrandomized studies with serious limitations or inconsistent
results across studies.

Not applicable: Researchers did not identify any eligible articles.
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Additional Methods

Table A3. Risk-of-Bias Assessment: Randomized Controlled Trials

Domain Domain Elements?

Randomization « An appropriate method of randomization is used to allocate participants or
clusters to groups, such as a computer random number generator
« Baseline characteristics between groups or clusters are similar

Allocation concealment | * An adequate concealment method is used to prevent investigators and
participants from influencing enrollment or intervention allocation

Intervention and comparator intervention applied equally to groups
« Co-interventions appropriate and applied equally to groups
Control selected is an appropriate intervention

Outcomes o Outcomes are measured using valid and reliable measures

Investigators use single outcome measures and do not rely on composite

outcomes, or outcome of interest can be calculated from composite

outcome

« The trial has an appropriate length of follow-up and groups are assessed at
same time points

« Outcome reporting of entire group or subgroups is not selective

Intervention

Investigators and participants are unaware (masked or blinded) of

Masking (blinding) of

investigators and intervention status
participants
Masking (blinding) of « Outcome assessors are unaware (masked or blinded) of intervention status

outcome assessors

Intention-to-treat Participants are analyzed based on random assignment (intention-to-treat

analysis analysis)

Participants lost to follow-up unlikely to significantly bias results (i.e.,

complete follow-up of = 80% of participants overall and

nondifferential, < 10% difference between groups)

« The most appropriate summary estimate (e.g., risk ratio, hazard ratio) is used

« Paired or conditional analysis used for crossover RCT

« Clustering appropriately accounted for in a cluster-randomized trial (e.g.,
use of an intraclass correlation coefficient)

Other biases (as List others in table footnote and describe, such as:

appropriate) « Sample size adequacy

Interim analysis or early stopping

Recruitment bias, including run-in period used inappropriately

« Use of unsuitable crossover intervention in a crossover RCT

Statistical analysis

Disclosures of interest are provided for authors/funders/commissioners of
study
« Interests are unlikely to significantly affect study validity

Interest disclosure

Funding « There is a description of source(s) of funding
« Funding source is unlikely to have a significant impact on study validity

Note. 9 The elements included in each domain are assessed and rated as Yes, No, Unclear, or Not Applicable
based on performance and documentation of individual elements in each domain. The overall risk-of-bias for
study is assessed as High, Moderate, or Low based on assessment of how well overall study methods and
processes were performed to limit bias and ensure validity.

Abbreviation. RCT: randomized controlled trial.
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Table A4. Risk-of-Bias Assessment: Economic Modeling Studies

Domain Domain Elements?

Target population

« Target population and care setting described

« Describe and justify basis for any target population stratification, identify any
previously identifiable subgroups

« If no subgroup analyses were performed, justify why these were not required

Perspective

« State and justify analytic perspective (e.g., societal, payer, etc.)

Time horizon

« Describe and justify time horizon(s) used in analysis

Discount rate

« State and justify discount rate used for costs and outcomes

Comparators « Describe and justify selected comparators
« Competing alternatives appropriate and clearly described
Modeling « Model structure (e.g., scope, assumptions made) is described and justified

« Model diagram provided, if appropriate

« Model validation is described (may involve validation of different aspects such
as structure, data, assumptions, and coding and different validation models
such as comparison with other models)

« Data sources listed and assumptions for use justified

« Statistical analyses are described

Effectiveness

« Estimates of efficacy/effectiveness of interventions are described and justified

« The factors likely to have an impact on effectiveness (e.g., adherence,
diagnostic accuracy, values, and preferences) are described and an explanation
of how these were factored into analysis is included

« The quality of evidence for relationship between intervention and outcomes,
and any necessary links, is described

Outcomes

« All relevant outcomes are identified, measured, and valued appropriately
(including harms/adverse events) for each intervention, and justification for
information/assumptions is given

« Any quality of life measures used in modeling are described and use justified

« Any other outcomes that were considered but rejected are described with

rationale for rejection

Ethical and equity-related outcomes are considered and included when

appropriate

Resource use/costs

« All resources used are identified, valued appropriately, and included in analyses

« Methods for costing are reporting (e.g., patient level)

« Resource quantities and unit costs are both reported

« Methods for costing time (e.g., lost time, productivity losses) are appropriate
and a justification is provided if time costs are not considered

Uncertainty

Sources of uncertainty in analyses are identified and justification for probability
distributions used in probabilistic analyses are given
« For scenario analyses, values and assumptions tested are provided and justified

Results

« All results are presented in a disaggregated fashion, by component, in addition
to an aggregated manner

« All results are presented with undiscounted totals before discounting and
aggregation

« Natural units are presented along with alternative units (e.g., QALYSs)

« The components of incremental cost-effectiveness ratio (ICER) are shown (e.g.,
mean costs of each intervention in numerator and mean outcomes of each
intervention in denominator)

Bariatric Surgery: Draft Evidence Report

118



WA - Health Technology Assessment March 1, 2024

Domain Domain Elements?

« Results of scenario analyses, including variability in factors such as practice
patterns and costs, are reported and described in relation to reference (base)

case
Interest disclosure « Disclosures of interest are provided for authors/funders/commissioners of
study
« Interests are unlikely to significantly affect study validity
Funding source « There is a description of source(s) of funding

« Funding source is unlikely to have a significant impact on study validity

Note. 9 The elements included in each domain are assessed and rated as Yes, No, Unclear, or Not Applicable
based on performance and documentation of individual elements in each domain. The overall risk-of-bias for
study is assessed as High, Moderate, or Low based on assessment of how well overall study methods and
processes were performed to limit bias and ensure validity.

Abbreviation. QALY: quality-adjusted life year.
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Table A5. Risk-of-Bias Assessment: Clinical Practice Guidelines

Domain Domain Elements?

Rigor of development: « Systematic literature search meets quality standards for a systematic

Evidence review (i.e., comprehensive search strategy with, at a minimum, 2 or

more electronic databases)

The criteria used to select evidence for inclusion is clear and appropriate

The strengths and limitations of individual evidence sources is assessed

and overall quality of body of evidence assessed

Rigor of development: Methods for developing recommendations clearly described and

Recommendations appropriate

« There is an explicit link between recommendations and supporting
evidence

« The balance of benefits and harms is considered in formulating

recommendations

The guideline has been reviewed by external expert peer reviewers

« The updating procedure for guideline is specified in guideline or related
materials (e.g., specialty society website)

There is a description of source(s) of funding and views of funder(s) are
unlikely to have influenced content or validity of guideline

Disclosures of interests for guideline panel members are provided and
are unlikely to have a significant impact on overall validity of guideline
(e.g., a process for members to recuse themselves from participating on
recommendations for which a significant conflict is provided)

Obijectives specifically described

Health question(s) specifically described

Target population(s) for guideline recommendations is specified (e.g.,
patients in primary care) and target users for guideline (e.g., primary care
clinicians)

Relevant professional groups represented

Views and preferences of target population(s) sought (e.g. clinicians and
patients)

Recommendations are specific and unambiguous
Different management options are clearly presented
Key recommendations are easily identifiable

Provides advice and/or tools on how recommendation(s) can be put into
practice

Description of facilitators and barriers to its application

Potential resource implications considered

Criteria for implementation monitoring, audit, and/or performance
measures based on guideline are presented

Editorial independence

Scope and purpose

Stakeholder involvement

Clarity and presentation

Applicability

Note. 9 Assessment indicates how well guideline methodology and development process were performed to limit
bias and ensure validity for elements in domain (each domain rated as Good, Fair, or Poor overall based on
performance and documentation of elements).
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Appendix B. Full Evidence Tables for Studies Conducted in Adults

Covered MBS Procedures for Noncovered Adults

Table B1. Study Details, RCTs for BMI = 30 to < 35 kg/m? and an Obesity-Related Issue or Comorbidity in Adults!>415

Study Name
Trial Number
Location(s)
Study Period

ACTRN0126050001
13651

Australia, New
Zealand

2000 to 2011

O'Brien, 2006

Trial Aim

To ascertain whether

surgical therapy for
obesity with AGB
achieves better
weight loss, health,
and quality of life
than nonsurgical
therapy.

Interventions

« AGB
o Lifestyle +
orlistat

Randomized (N)
Study Duration
Eligibility Criteria

N =80
2 years + 8 years
Eligibility
« BMI| > 30 to
< 35 kg/m?
e Age, 20 to 50
years

Inclusion Criteria

With identifiable problems,

including an obesity-related
comorbid condition (such as
hypertension, dyslipidemia,
T2DM, OSA, or GERD),
severe physical limitations,
or clinically significant
psychosocial problems
associated with their
obesity; at least 1 attempt
to reduce weight over the
previous 5 years

Exclusion Criteria

History of bariatric surgery;
medical problems that
contraindicated treatment
with bariatric surgery, such
as impaired mental status,
drug or alcohol addiction, or
portal hypertension; past
participation in an intensive,
physician-supervised
program that used very-low-
calorie diets or
pharmacotherapy; failure to
attend the 2 initial patient
information visits

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; GERD: gastroesophageal reflux disease; OSA: obstructive sleep apnea; T2DM: type 2

diabetes mellitus.
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Table B2. Full Baseline Characteristics, BMI > 30 to < 35 kg/m? and an Obesity-Related Issue or Comorbidity in Adults>#15>

Author, Mean Age, Females, Non-White, @ Mean BMI, Mean Weight,

years (SD) n (%) kg/m? (SD) kg (SD)

Comorbidities, n (%)°

Intervention

« Hypertension: 9 (22.5)

AGB 41.8 (6.4) 30(75.0) NR 33.7 (1.8) 96.1(11.2) « Metabolic syndrome: 15 (37.5)
O'Brien, o Coronary artery disease: O
2006 « Hypertension: 7 (17.5)

Lifestyle 40.7 (7.0) 31(87.5) NR 33.5(1.4) 93.6 (11.9) « Metabolic syndrome: 15 (37.5)
o Coronary artery disease: O

Note. @ Details of non-White population were not reported. ? Current medications for comorbidities were not reported.
Abbreviations. BMI: body mass index; NR: not reported; SD: standard deviation.
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Table B3. Weight Outcomes, BMI > 30 to < 35 kg/m? and an Obesity-Related Issue or Comorbidity in Adults>*15>

Author, Timepoint,

Mean Change From Between-Group

Year Specific Outcome Intervention N Reported easitine, @ 1P e Differences P Value
Excess weight loss
1 AGB 40 78.6 (95% Cl, 69.2 to 88.1)
Lifestyle + orlistat | 40 41.1 (95% Cl, 31.2 to 50.9)
15 AGB 40 83.6 (95% Cl, 74.2 to 93.1)
O'Brien Lifestyle + orlistat | 40 29.0 (95% Cl, 19.0 to 38.9)
’ EWL, % (SD)
2006 5 AGB 40 87.2(95% Cl, 77.7 to 96.6)
Lifestyle + orlistat | 40 21.8(95% Cl, 11.9 to 31.6)
NR P <.001
10° AGB 40 48.85 (SD, 44.78)
Lifestyle + orlistat | 40 11.38 (SD, 40.70)
O'Brien, AGB 40 39 (97.5)
2006 EWL 2 25%, n (%) , Lifestyle + orlistat | 40 14 (35.0)
O'Brien, AGB 39 33 (84.6)
2006 EWL 2 50%, n (%) Lifestyle + orlistat | 31 8(25.8)
Total weight loss
O'Brien, AGB 40 21.6 (95% Cl, 19.3 to 23.9)
2006 TWL, % (SD) 2 Lifestyle + orlistat | 40 5.5(95% Cl, 3.2 to 7.9) NR P00l
Weight loss
O’Brien, . AGB 39 20.5(6.4) MD, NR (95% Cl,
2006 Weight loss, % (D) | 2 Lifestyle 31 6.1(8.5) -18.9 to(—11.6) NR

Note. 9 O’Brien and colleagues completed an intention-to-treat analysis at 10 years.
Abbreviations. AGB: adjustable gastric band; BMI: body mass index; Cl: confidence interval; EWL: excess weight loss; MD: mean difference; NR: not
reported; SD: standard deviation; TWL: total weight loss.
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Table B4. Cardiovascular Outcomes, BMI = 30 to < 35 kg/m? and Obesity-Related Issue or Comorbidity in Adults'>41>5

Intervention Comparator

Author, Specific Timepoint,
Year Outcome

Between-group

. P Value
comparisons

Intervention
N Reported
Mean Change
from Baseline,
or Proportion
Comparator
N Reported
Mean Change

from Baseline,
or Proportion

Comorbid conditions

O'Brien, Active metabolic . B
2006 syndrome, n (%) 2 AGB 39 11(27) Lifestyle 33 | 8(24.2) NR P =.006
o . . Lifestyle
O'Brien, Active metabolic | 4, AGB |27 [3(11.1) |without |10 |4(40.0) |NR NR
2006 syndrome, n (%)
crossovers

Resolution of

O'Brien, metabolic 2 AGB |15 |14 Lifestyle | 15 | 7(46.7) | NR NR
2006 o (93.3)
syndrome, n (%)
Cholesterol-related
O'Brien, 30.0 . 6.9 o
2006 HDL, mg/dL (SD) 2 AGB 39 (28.9) Lifestyle 31 (18.9) 95% Cl,10.6to 354 | P<.05
O'Brien, Total cholesterol, -04 . -3.0 95% Cl, -25.7 to
2006 mg/dL change (SD) | 2 AGB 139 | 1gq) |Ufestyle 131 1470 | a7 p>.05

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; Cl: confidence interval; HDL: high-density lipoprotein cholesterol; NR: not reported;
SD: standard deviation.
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Table B5. HRQoL Outcomes, BMI > 30 to < 35 kg/m? and Obesity-Related Issue or Comorbidity in Adults>*15>

Author, Year  Domain UG eiinis Intervention N Mean Score Betweep ~group 2 Vel
Reported ~ ™ """ "  comparisons e
SF-36
AGB 22 50.75 (5.59)
2 Lifestyle without
Mental health composite crossovers 8 47.82(6.84)
score, points (SD) AGB 22 50.77 (6.27)
10 (L:'rtf::g\'/ee;“s”th"“t 8 49.59 (5.71)
O’Brien, 2006 AGB 8 53.93 (5.21) NR P<.05
. . 2 Lifestyle without 10 54.32 (7.88)
Physical composite score, crossovers
points (SD) AGB 28 48.00 (10.53)
10 Lifestyle without 10 52.76 (3.90)
crossovers

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; HRQoL: health-related quality of life; NR: not reported; SD: standard deviation; SF-36:
(RAND-36) 36-item Short-Form Health Survey.
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Author,

Table Bé. Safety Outcomes, BMI = 30 to < 35 kg/m? and Obesity-Related Issue or Comorbidity in Adults!>415

Specific Outcome

Intervention

Timepoint,

N Reported

Proportion

Adverse events

Most Common Adverse Events, n (%)

« Revision due to prolapse: 4 (10.0)
« Operative interventions: 5 (13.0)

reoperations

AGB 2 39 S  Gallbladder inflammation: 1 (2.6)
« Port site infection: 1 (2.6)
> 1 adverse event, « Intolerance to orlistat: 8 (26.0)
n (%) Lifestyle 2 31 18 (58.0) o Acute gallbladder inflammation: 4 (13.0)
O’Brien,  Operative interventions: 4 (13.0)
2006 . « Proximal gastric enlargements: 17 (29.8)
AGB 10 57 (includes | \ o « Port or tubing events: 4 (7.0)
crossovers) « Explantation of band: 7 (12.3)
« Proximal Gastric enlargements: 20 events (in
57 (includes 17 patients; 30.0)
Number of events | AGB 10 cro(ssovers) 31 events « Port or tubing events: 4 of 57 (7.0)
« Explantation of band: 7 of 57 (12.0)
Reoperations
Patients requiring . .
O'Brien, reoperation, n (%) 57 (includes 17 (29.8) « All for proximal gastric enlargements
AGB 10 - -
2006 Number of Crossovers) 24 events « Proximal gastric enlargement events: 20

« Port or tubing events: 4

Note. 10-year outcomes for the intensive lifestyle group were not reported.  These results include all participants who had an AGB placed regardless of
which group they were initially randomized to.

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; NR: not reported.
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Table B7. Study Details, RCTs of MBS for BMI > 25 to < 30 kg/m? and T2DM in Adults60:161.169

Study Name
Trial Number

Location(s)
Study Period

Trial Aim

control in people
with T2DM who
were overweight
but not obese

Interventions

Randomized (N)
Study Duration
Eligibility Criteria

o Age, 18 to 65
years

Inclusion Criteria

Exclusion Criteria

Wentworth, 2014 To establish « AGB N =51 Diabetes duration < 5 years, | Positive glutamic acid
ACTRN1260900028624¢6 | Whether « Lifestyle 5 years + 5 years willingness to be decarboxylase autoantibody
Australia. New Zealand laparoscopic AGB Eligibilit randomized to either study | titer, pancreatic disease,

’ had a similar -_SWYS to group, and ability to comply | previous bariatric surgery, or
2009 to 2021 effect on glucose 30 kg/m? with the treatment protocol | contraindication to

laparoscopic AGB

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; T2DM: type 2 diabetes mellitus.
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Table B8. Full Baseline Characteristics, BMI = 25 to < 30 kg/m? and T2DM in Adults¢%:161.169

Mean Mean Mean Current

BMI, kg/m? Weight,

Comorbidities, Medications for

Author, Intervention Age, Females,
n (%) Comorbidities,

Year years n (%) bees

n (%)
« Mean T2DM duration
AGB 53(6) | 19(76) | NR | 29(1) 81 (10) (lec)%|)\/|; 25 Insulin: 4 (16) | _ f\’,l“ga”:m Azfc(:zgé%
Wentworth (1.2)
2014 « Mean T2DM duration
MDC 53(7) | 17(65) | NR 29 (1) 83 (12) (leo'%')v': 26 Insulin: 1 (4) . f\’)l”'e"a”:rl‘jﬁ Azgfc(:zf)z%
(1.1)

Note. ? Details of hon-White population were not reported.
Abbreviations. AGB: adjustable gastric band; BMI: body mass index; HbA1c: glycated hemoglobin; MDC: multidisciplinary diabetes care; NR: not reported;
T2DM: type 2 diabetes mellitus.
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Table B9. Weight Outcomes, BMI = 25 to < 30 kg/m? and T2DM in Adults!¢0:161,169
Specific

Timepoint, | N Mean Change From Between-Group

e ekl Outcome IR GRTERHE years Reported Baseline Comparisons okl
BMI
AGB 23 -4.1(-5.1to -3.2)
Wentworth, Change in MDC 2 25 -0.5(-1.3t0 0.3) 3(2t03) p<.001
2014 BMI, kg/m? AGB 22 -3.3(95% Cl, -4.3 to -2.3) o B
MDC 5 >3 20.7 (95% Cl =1.6 t0 0.1) 2.2 (95% Cl, 0.8 to 3.7) P =.003
Weight
AGB 23 -11.5(-14.1 to -8.9) B
MDC 2 5 1.6 (-4.3t0 1.0) 11.2(4.5t0 17.9) pP=.001
. AGB 22 -9.1(95% Cl, -12.0 to 6.3) -7.8(95% ClI, -10.75 to
Weight loss, ke ypc > 23 ~1.9(95% Cl, 4.3t0 0.5) | ~3.65) P00t
Wentworth, AGB 21 -8.5(95% Cl, -13.1 to -5.4)
2014 MDC 10 20 4.7 (95%Cl, 59 to -3.1) | "R p<.01
AGB 5 22 11.2 (95% Cl, 7.8 to 14.5) -8.6(95% Cl, -13.0 to P < 001
Weisht loss. % MDC 23 2.6 (95% Cl, -0.4 to 5.6) -4.2) )
& ' | AGB 10 21 9.8 (95% Cl, 6.7 to 16.3) NR p< 01
MDC 20 5.6 (95% Cl, 3.4 to 7.6) )

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; Cl: confidence interval; MDC: multidisciplinary diabetes care; NR: not reported; T2DM:
type 2 diabetes mellitus.
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Table B10. Cardiovascular Outcomes, BMI = 25 to < 30 kg/m? and T2DM in Adults!¢0:161.169

Timepoint,

Mean Change from Baseline,

Between-Group

Author, Year Specific Outcome Intervention feperied] | o Semeie Differences P Value
Cardiovascular risk factors
AGB 23 12(52) RR, 6.52 (95% ClI,
2 MDC 25 2(8) 1.63 to 26.07) p<.001
Resolution of T2DM, 5 AGB 22 5(23) RR, 2.61 (95% ClI, P> 05
n (%) MDC 23 2(9) 0.56 to 12.09) ’
AGB 21 5(24) RR, 10.50 (95% ClI,
10 MDC 20 0(0) 0.62 to 178.40] p>.05
5 AGB 23 -1.0(95% Cl, -1.7 to -0.3) 1.9 (95% Cl, 0.6 to P<.01
MDC 25 0.1 (95% Cl, -1.2 to 1.4) 3.1) ‘
Glucose, mmol/L
Wentworth 5 AGB 22 -0.14 (95% Cl, -1.07 t0 0.79) | 1.11 (95% ClI, -0.41 P> 05
2014 ’ MDC 23 0.24 (95% Cl, -1.13 to 1.61) to 2.41) ’
6.1 (1.0); mean CFB, -0-8
AGB 23 ’
(95% Cl, -1-1 to -0-5)
2 . b 7-3 (1-4): mean CFB, 00 (95% | 153t 21) p<0l
Cl, -0-5 to 0-5)
6.6 (1.0); mean CFB, -0.44
HbA1c, % (SD) AGB 21 o Cl - _
5 (95% Cl, -0.87 to -0.01 0.48(-0.24to 1.21) | P>.05
MDC 20 7.1 (1.4); mean CFB, -0.27
(95% Cl, -0.80 to 0.27)
AGB 21 7.0(95% Cl, 6.2 to 7.8)
10 NR P> .05
MDC 20 7.9 (95% Cl, 6.7 to 9.0)
Proportion of participants who met treatment targets
21 (91); an increase of 9 Proportional
9 8" 23 participants difference, 0.31 P= 02
MDC o5 15 (60); an increase of 1 (95% Cl, 0.05 to ’
W h HbAlc < 7% (i.e., 54 participant 0.58)
entworth, mmol/mol), n (%) 17 (77); an increase of 7 Proportional
2014 AGB 22 . .
participants difference, -0.25
> (95% Cl, -0.02 to p>.05
MDC 23 12 (52); no change T
0.52)
10 AGB 21 5(24) NR P>.05
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Timepoint,

Mean Change from Baseline,

Between-Group

Author, Year Specific Outcome e Intervention fesered | erliepanter Differences P Value
HbA1c < 6.5% (i.e.,
48 mmol/mol), n (%) MDC 20 0(0)
12 (68%); an increase of 5
2 AGB 23 participants MD, 0.1 (95% ClI, P> 05
16 (64%); a decrease of 2 -0.20 to 0.40) ’
MDC 25 participants
(o)
Blood pressure, n (%) 5 AGB 29 12 (55%); an increase of 3
participants MD, 0.02 (95% Cl, P> 05
o/ \. 1 _ N
MDC 23 13 (.57'/0), an increase of 4 0.27 to 0.31)
participants
Cholesterol
AGB 23 0.30(95% ClI, 0.19 to 0.41)
5 -0.26 (95% Cl, P> 05
MDC 25 0.05(95% ClI, -0.10 to 0.20) -0.53 t0 0.01) '
HDL, mmol/L
AGB 22 0.26 (95% Cl, 0.14 to 0.37)
-0.24 (95% Cl,
> -0.48 to 0.01) p>.05
MDC 23 0.01 (95% Cl, -0.08 to 0.09)
AGB 21 1.2(95% Cl, 1.0to 1.7)
Wentworth, | Hp| concentration, ~
2014 mmol/L 10 NR P=.03
MDC 20 1.1(95% Cl, 0.8 to 1.3)
AGB 23 -0.3(-0.9t0 0.3
2 ( ) -0.1(-0.6t0 0.4) P>.05
MDC 25 -0.6 (-1.1 to -0.04)
LDL, mmol/L -0.48 (95% Cl, -0.83 to
5 Ll 22 -0.12) -0.29 (95% Cl, P> 05
-0.65(95% Cl, -1.16 to -0.76 to -0.17) ’
MDC 23
-0.12(
i AGB 21 2.0(95% Cl,1.3t0 2.7
LDL concentration, |, (95% 02.7) NR P> 05
mmol/L MDC 20 1.9 (95% Cl, 1.4 to 2.9)
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Mean Change from Baseline, Between-Group

Timepoint,

Author, Year Specific Outcome e Intervention fesered | erliepanter Differences P Value
AGB 23 -0.5(95% Cl, -1.0 to -0.1)
2 -0.5(-0.9 to -0.1) P<.01
MDC 25 -0.5(95% Cl, -0.9 to -0.1)
Triglycerides, AGB 22 -0.29 (95% Cl, -0.76 t0 0.18) | 0.65 (95% Cl, 0.02 ~
5 P=.04
mmol/L MDC 23 -0.13(95% Cl, -0.50 to 0.24) | to 1.28)
(o)
10 AGB 21 1.4 (95% Cl, 1.1 to 2.0) NR P> 05
MDC 20 1.8(95% Cl, 1.3 to 2.7)

Notes. RRs were calculated by Center for Evidence-based Policy researchers using OpenEpi.?3?

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; CFB: change from baseline; Cl: confidence interval; HbA1c: glycated hemoglobin; HDL:
high-density lipoprotein; LDL: low-density lipoprotein; MD: mean difference; MDC: multidisciplinary diabetes care; RR: risk ratio; T2DM: type 2 diabetes
mellitus.
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Table B11. HRQoL, BMI 2 25 to < 30 kg/m? and T2DM in Adults¢0-161.169

Timepoint, Interventi N Mean Change From Baseline or Between-Group

Author, Year Reported | Total Score, points Comparisons P Value
SF-36
Mental health component score
AGB 23 -0.13 (95% Cl, -6.8 to 6.5) B o B
2 MDC 25 -0.82 (95% Cl, -5.2 to 3.6) 2(95% Cl, -9 to 6) p>.05
Wentworth, 5 AGB 22 5.0 (95% Cl, 0.1 to 9.8) -6.5(95% Cl, -13.0 to P= 053
2014 MDC 23 -0.4 (95% Cl, -5.0 to 4.3) 0.1) )
AGB 21 53.97 (95% Cl, 45.40 to 58.86)
10 MDC 20 52.28 (95% Cl, 44.00 to 59.28) NR p>.05
Physical component score
5 AGB 23 +7.7 (95% Cl, 5.0 to 10.4) -10(95% ClI, -14 to P< 001
MDC 25 -1.7 (95% Cl, -5.3t0 1.9) -5) ’
Wentworth, 5 AGB 22 + 5.6 (95% Cl, 1.8 to 9.3) -6.0(95% Cl, -11.2 to P= 02
2014 MDC 23 -0.2 (95% Cl, -4.3 to 3.9) -0.8) )
AGB 21 50.44 (95% Cl, 45.56 to 58.10)
10 MDC 20 47.89 (95% Cl,41.16 to 55.41) NR p>.05

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; Cl: confidence interval; HRQoL: health-related quality of life; NR: not reported; SF-36:
RAND-36 Short-Form Health Survey, 36 questions; T2DM: type 2 diabetes mellitus.
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Table B12. Safety Outcomes, BMI = 25 to < 30 kg/m? and T2DM in Adults!¢0:16%.169

Author, Year SJEeie Intervention LBl | 1) Proportion = Most Common Adverse Events, n (%)

Outcome

years Reported

Adverse Events

> 1 adverse | AGB 10 21 15(71.4)
event, (%) MDC 10 20 13 (65.0)

NR

« Food intolerance that required a reduction of the fluid
AGB 2 25 21 events volume in the band as outpatients: 5 events (4 people)
« Unplanned surgical procedures®: 5 events (4 people)

« Retinal photocoagulation: 2 events (2 people)
« Unplanned surgical procedure: 1 event

MDC 2 23 SR « Hospitalization for 2 months to manage eosinophilic
Wentworth, fasciitis, possibly precipitated by atorvastatin: 1 event
2014 Number of « Elective surgery unrelated to AGB: 8 events (4 people)
events AGB 5 22 63 events « Acute hospitalization unrelated to AGB: 12 events (7

people)
« Swallowing difficulty: 7 events (3 people)
« Musculoskeletal pain: 17 events (10 people)
MDC 5 23 72 events « Elective surgery unrelated to AGB: 12 events (8 people)
« Infections: 10 events (7 people)

AGB 10 21 63 NR

MDC 10 20 60
Adverse events of special interest
Wentworth, Difficulty AGB 2 25 4(17.0)
2014 swoallowing, AGB 5 23 3(13; 7 N/A

n (%) events)
Reoperations
Wentworth, Number of | AGB 2 25 1(4) N/A
2014 events AGB 5 22 2 events in
2 people

Note. 9 Unplanned surgical procedures in the AGB group were knee arthroscopy, uterine curettage, inguinal hernia repair, gallbladder removal, and
transurethral resection of prostate.  The unplanned surgical procedure in the lifestyle group was knee arthroscopy.

Abbreviations: AGB: adjustable gastric band; BMI: body mass index; MDC: multidisciplinary diabetes care; N/A: not applicable; NR: not reported; T2DM:
type 2 diabetes mellitus.
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Noncovered vs. Covered MBS Procedures in Adults With Overweight or Obesity

Table B13. Study Details, RCTs of MBS for Noncovered vs. Covered MBS Procedures in Adults

Study Name
Trial Number

Location(s)

Trial Aim

Interventions

Randomized (N)
Study Duration
Eligibility Criteria

Inclusion Criteria

Exclusion Criteria

Study Period
RYSA®8 To provide « OAGB N =121 Eligible for gastric bypass Anemia; Pregnancy or
NCT02882685 evidence on « RYGB 1 year surgery according to !actafcion; For MRI/M R§
Western Europe whether. OAGB is Eligibilit nafclon'al treatment imaging: metal object§ in the
metabolically EUBIDIILY , | guidelines body or claustrophobia;
superior to the Endoscopic evidence of
o Age, > 18 years . .
“gold standard,” hiatal hernia, reflux
i.e., RYGB esophagitis or Barret's
esophagus; Any other
condition that, in the opinion
of the investigator, could
create a hazard for the
safety of the participant,
endanger the study
procedures or interfere with
the interpretation of study
results
Seetharamaiah, 20174 | This study aims at | « OAGB N =214 People with Asian ethnicity Previous bariatric or
NR com;}arlilng the 1- * SG 1 year + 4 years Wi[;h[\:/u 25 /i with stomach surgery, )
. year follow-up - . > g/m? with or pregnancy, associate
south Asia results of OAGB EIIB:\B”I: 30 to without comorbidities psychiatric illness, BMI
2013 to 2019 and SG in terms of < 60 I(g/mz o BMI > 32 to < 35 kg/m? with | > 60 kg/m?, and patients

excess weight loss,
complications,
resolution of
comorbidities, and
quality of life.

o Age, 18 to 60
years

comorbidities

« BMI > 30 to < 32 kg/m? if
they have abdominal obesity
along with = 2 of the
additional criteria for MetS:
raised triglycerides, reduced
HDL cholesterol levels, high
blood pressure and raised
fasting plasma glucose levels

who either chose their
surgical procedure or did
not wish to be a part of
the study and who could
not complete 1-year
follow-up
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Study Name

Trial Number RandomizediiNi

Trial Aim Interventions Study Duration Inclusion Criteria Exclusion Criteria
Eligibility Criteria

Location(s)

Study Period

YOMEGA?¢2 To compare the « OAGB N =253 BMI > 40 kg/m?, or History of esophagitis,

NCT02139813 omega loop to the | « RYGB 2 years > 35 kg/m?* with the severe GERD resistant to

Western Europe validated RYGB Eligibilit presence of > 1 comorbidity | proton-pump inhibitors,
_g—YBMI > 35 ke/m? (e.g., T2DM, high blood Barrett’s esophagus, and

2014 to 2018 ‘ A i8 ¢ gs pressure, OSA, dyslipidemia, | previous bariatric surgery
‘ yeg:lzs © or arthritis)

Notes. @ The primary outcome is weight loss after 2 years, but results have not yet been published. The study plan includes 10 years of follow-up.
Abbreviations. BMI: body mass index; GERD: gastroesophageal reflux disease; HDL: high-density lipoprotein; MetS: metabolic syndrome; MRI/MRS:
magnetic resonance imaging/magnetic resonance spectroscopy; NR: not reported; OAGB: one-anastomosis gastric bypass; OSA: obstructive sleep apnea;
RYGB: Roux-en-Y gastric bypass; SG: sleeve gastrectomy; T2DM: type 2 diabetes mellitus.
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Study Name
Author, Year

Table B14. Full Baseline Characteristics, Noncovered vs. Covered MBS Procedures in Adults

Intervention

Non-White,

n (%)?

BMI, kg/m?

Mean
(SD)

Mean Weight,

kg (SD)

Comorbidities, n (%)

o T2DM: 27 (45)

Comorbidity-Related
Medications, n (%)

o T2DM meds: 24 of 27

44.6 (95% 128.4 « HTN: 36 (60) (88.9)
OAGB 46.6 (95% ClI, | 41 NR Cl '43 to (95% ClI, o Dyslipidemia: 47 (78.3) o Insulin: 5 of 27 (18.5)
44,5 to 48.6) | (68.3) 46; 1) 122.4 to « Hypercholesterolemia: 34 « HTN meds: 32 of 36 (88.9)
RYSA157.158 ’ 134.4) (56.7) « Lipid meds: 14 of 47 (29.8)
. « Hypertriglyceridemia: 16 (26.1)
Heinonen, « T2DM: 26 (44.8) « T2DM meds: 23 of 26
2023 438(05% | 1275 « HTN: 42 (71.2) (88.5)
RYGB 47.1(95% ClI, | 43 NR Cl '42 2o (95% ClI, « Dyslipidemia: 44 (74.6) o Insulin: 4 of 26 (15.4)
450t049.2) | (72) 45’ 3) ’ 122.9 to « Hypercholesterolemia: 34 « HTN meds: 36 of 42 (85.7)
’ 132.1) (57.6) o Lipid meds: 16 or 44 (36.4)
« Hypertriglyceridemia: 16 (27.1)
* T2DM: 49 (49)
39 101 44.32 114.39
. OAGB | 42.89 (14.02) (62) (100) | (7.88) (22.51) « HTN: 53 (53) « NR
Seetharamaiah, o OSA: 24 (24)
164-166 .
o sG | 39.89(11.75) | 3> | 100 7| 44.57 117.64 | - L?I'DNMé: Z5(64)7) < NR
’ ’ (65) (100) | (7.16) (25.97) ’
« OSA: 18 (18)
« T2DM: 28 (26) « Oral antidiabetic drugs: 21
85 121.2 « Hypertension: 38 (33) (88)
OAGE | 44.47¢lg) (73) ) 438f6.1) (24.4) « High cholesterol: 22 (19)
YOMEGA!?¢2 « Sleep apnea: 60 (54)
Robert, 2019 « T2DM: 30 (29) « Oral antidiabetic drugs: 22
91 119.91 « Hypertension: 33 (28) (92)
RYGB | 42.6(10.2) (78) NR 43.9(5.1) (18.7) « High cholesterol: 20 (17) e On insulin: 8 (33)

« Sleep apnea: 68 (59)

Note. @ No studies reported details about their non-White participants.
Abbreviations. BMI: body mass index; Cl: confidence interval; HTN: hypertension; NR: not reported; MBS: metabolic and bariatric surgery; OAGB: one-
anastomosis gastric bypass; OSA: obstructive sleep apnea; RYGB: Roux-en-Y gastric bypass; SD: standard deviation; SG: sleeve gastrectomy; T2DM: type 2

diabetes mellitus.
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Study Name

Table B15. Weight Outcomes, Noncovered vs. Covered MBS Procedures in Adults

Timepoint, Specific

N

Change From Baseline

Between-Group

Author, Year Outcome [ntcIVERKoh Reported (unless otherwise noted) Differences fvalic
BMI
RYSA 1 BMI, kg/m? OAGB 60 -11.80(95% Cl, 10.34 to 13.25) NR P> 05
Heinonen, 2023157 ' RYGB 56 -10.42 (95% Cl, 9.05 to 11.80) '
Seetharamaiah, EBMIL, % OAGB 73 62.1(12.72)
2017164 > (SD) SG 71 50.6 (26.04) NR p<.001
YOMEGA 5 EBMIL, % OAGB 117 87.9 (23.6) MD, -3.3 (90% P= 002
Robert, 2019162 (SD) RYGB 117 85.8 (23.1) Cl, -9.1t0 2.6) ’
EWL
RYSA 1 EWL, % (SD) OAGB 60 63.4 (95% Cl, 57.9 to 68.8)
Heinonen, 2023157 ' RYGB 56 60.1 (95% Cl, 55.2 to 66.6)
1 OAGB 101 66.87 (10.87)
SG 100 63.97 (13.24) NR P> 05
5 OAGB 97 64.77 (17.30)
SG 95 62.79 (21.10)
Seetharamaiah, OAGB 93 66.48 (15.72)
201714 3 EWVL, % (SD} SG 92 61.15 (25.27)
4 OAGB 82 67.18 (11.62)
SG 80 58.46 (26.79)
NR P <.01
5 OAGB 73 65.28 (13.98)
SG 71 55.94 (27.01)
RYSA 1 EWL > 50%, n | OAGB 60 43 (71.7) NR P> 05
Heinonen, 202357 (%) RYGB 56 40 (71.4) ]
TWL
RYSA 1 TWL. % (SD) OAGB 60 26.1 (95% Cl, 24.2 to 28.0) NR P> 05
Heinonen, 2023157 ' RYGB 56 25.4 (95% Cl, 23.4 to 27.5) ’
;git;laéiama'ah’ 2 TWL, % (SD) (S)GA cB ZZ 22:22 2;2;)9 ) NR P>.05
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Study Name Timepoint, Specific Intervention N Change From I?aseline Bgtween—Group P Value
Author, Year years Outcome Reported | (unless otherwise noted) Differences

3 OAGB 93 29.99 (9.51)

SG 92 27.59(10.24)

YOMEGA OAGB 117 37.1(10.3 - 9
Robert, 201912 | 2 TWL% D) ovGe 117 354 28.1) | E/:D —’3;'?;91(.)0/; P00l
RY.SA 1 TWL = 10%, OAGB 60 59 (98.3) NR P> 05
Heinonen, 2023157 n (%) RYGB 56 55 (98.2)
Revision for inadequate weight loss
Seetharamaiah, 5 Proportion,n | OAGB 97 0(0) NR NR
201714 (%) SG 95 1(1.0)
Weight loss
RYSA 1 Weight, ke OAGB 60 -33.3 kg (95% Cl, -30.4 to -36.1) NR P> 05
Heinonen, 20237 RYGB 56 -31.7 kg (95% Cl, -28.8 to -34.6)

Abbreviations. BMI: body mass index; Cl: confidence interval; EBMIL: excess body mass index loss; EWL: excess weight loss; MBS: metabolic and bariatric
surgery; MD: mean difference; NR: not reported; OAGB: one-anastomosis gastric bypass; RYGB: Roux-en-Y gastric bypass; SD: standard deviation; SG:
sleeve gastrectomy; TWL: total weight loss.
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Table B16. Cardiovascular Outcomes, Noncovered vs. Covered MBS Procedures in Adults

Between-
Group P Value
Differences

Study Name Timepoint,

Specific Outcome Intervention | N Reported b Chapge A ERERIS,
Author, Year years or Proportion

Full remission of baseline comorbidity
Dyslipidemia, n OAGB 47 27 (57.5)
(%) RYGB 44 25 (56.8) P> 05
RYSA Hypercholesterol 1 OAGB 34 19 (55.9) NR ’
Heinonen, 202317 emia, n (%) RYGB 34 21(61.8)
Hypertension, n OAGB 36 9 (25.0) P=- 053
(%) RYGB 42 23 (54.8) )
1 OAGB 53 33 (64.15)
SG 56 37 (66.07)
5 OAGB 53 35(67.31)
Seetharamaiah, 201764 z—;y)pertensmn, : f)iGB gg 33 Egzg;s) NR P>.05
(o] .
3 SG 54 39 (72.22)
5 OAGB 37 24 (70.27)
SG 45 21 (46.67)
RYSA Hypertriglyceride 1 OAGB 16 15 (93.8) NR P> 05
Heinonen, 202317 mia, n (%) RYGB 16 14 (87.5) )
Seetharamaiah, 201714 Spb:;;uit'(\:/e) sleep 5 ?éGB 12 12(6(;562; NR P> .05
y (o)
RYSA 1 OAGB 27 22 (81.5)
Heinonen, 2023157 RYGB 26 24 (92.3)
. OAGB 49 41 (83.63)
164
Seetharamaiah, 2017 1 G 17 36 (76.58)
YOMEGA OAGB 20 12 (60.0)
Robert, 20191€2 _—— 2 RYGB 16 6 (37.5) NR p>.05
(o]
’ OAGB 49 43 (87.76)
2 SG 45 37 (85.22)
. OAGB 46 41 (89.13)
164
Seetharamaiah, 2017 3 G 24 36 (81.82)
OAGB 40 34 (85.0) _
> SG 37 21 (56.76) NR p=.02
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Study Name
Author, Year

Specific Outcome

Timepoint,
years

Intervention

N Reported

Mean Change From Baseline,
or Proportion

Between-
Group
Differences

P Value

Blood pressure

Systolic, mmHg OAGB 57 -9.95(95% Cl, 5.13 to 14.77)
RYSA ’ 1 RYGB 50 -8.04 (95% Cl, 2.52 to 13.56) NR P> 05
Heinonen, 202317 Diastolic. mmH OAGB 55 -8.18 (95% Cl, 4.81 to 11.54) ’

’ & RYGB 50 -7.67 (95% Cl, 3.95 to 11.38)

Cholesterol-related
RYSA 1 OAGB 55 0.23 (95% Cl, -0.30 to -0.16)
Heinonen, 2023%>7 HDL. mmol/L RYGB 58 0.20 (95% Cl, -0.28 to -0.13)
YOMEGA ’ 5 OAGB 55 +0.3 (SD, 0.3)
Robert 2019162 RYGB 50 +0.3 (SD, 0.3)
RYSA 1 OAGB 55 -0.59 (95% Cl, 0.40 to 0.77)
Heinonen, 2023157 LDL, mmol/L (SD) RYGB 58 -0.46 (95% Cl, 0.28 to 0.65)
YOMEGA ’ 5 OAGB 53 -0.4 (SD, 1.1) NR P> 05
Robert, 2019162 RYGB 49 -0.4 (SD, 1.0) ’
RYSA 1 OAGB 55 -0.39 (95% Cl, 0.12 to 0.67)
Heinonen, 2023157 Total cholesterol, RYGB 58 -0.54 (95% Cl, 0.31 to 0.78)
YOMEGA mmol/dL (SD) 5 OAGB 58 -0.7 (SD, 1.5)
Robert, 2019162 RYGB 49 -0.6 (SD, 0.62)
RYSA Triglycerides, 1 OAGB 55 -0.55 (95% ClI, 0.37 to 0.72)
Heinonen, 202317 mmol/L RYGB 58 -0.71 (95% Cl, 0.32 to 1.10)

Abbreviations. Cl: confidence interval; HDL: high-density lipoprotein; LDL: low-density lipoprotein; MBS: metabolic and bariatric surgery; NR: not reported;
OAGB: one-anastomosis gastric bypass; RYGB: Roux-en-Y gastric bypass; SD: standard deviation; SG: sleeve gastrectomy; T2DM: type 2 diabetes mellitus.
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Table B17. HRQoL Outcomes, Noncovered vs. Covered MBS Procedures in Adults

Study N i i i -
udy Name Timepoint, Subdomain Intervention N Chf;\nge From Baseline, B(?tween Group P Value
Author, Year years Reported points Differences
IWQOL-Lite
. . OAGB 63 +20.4 (11.9)
Physical function
RYGB 63 +21.5(8.4)
OAGB 63 +11.2 (9.3)
Self-esteem
YOMEGA RYGB 63 +12.1 (6.8)
2 NR P>.05
Robert, 2019162 L OAGB 63 +5.5(6.2)
Public distress
RYGB 63 +6.1(3.8)
. L OAGB 63 +4.0(3.2)
Working conditions
RYGB 63 +4.7 (3.3)

Abbreviations. IWQOL-Lite: Impact of Weight on Quality of Life-Lite survey; MBS: metabolic and bariatric surgery; NR: not reported; OAGB: one-
anastomosis gastric bypass; RCT: randomized controlled trial; RYGB: Roux-en-Y gastric bypass.
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Table B18.

Safety Outcomes, Noncovered vs. Covered MBS Procedures in Adults

Study Name Timepoint, Specific . Proportion, 5
Author, Year e Outcome Intervention N Reported n (%) Most Common Adverse Events, n (%)
Anemia
RYSA 1 OAGB 58 8(13.8)
Heinonen, 202317 RYGB 56 7 (12.5)
OAGB 73 7 (9.6
Seetharamaiah, 2017%* | 5 Anemia, n (%) ©.6) N/A
SG 71 4 (5.6)
YOMEGA 5 OAGB 60 17 (28.3)
Robert, 2019162 RYGB 58 21(36.2)
Difficulty swallowing
OAGB 73 3(4.1)
Seeth iah, 20174 | 5 GERD, n (% N/A
eetharamaia n (%) G =1 (5.6)
Vitamin deficiency
Vitamin B12, n | OAGB 57 0
RYSA . (%) RYGB 54 0
Heinonen, 2023157 Vitamin D, n OAGB 57 43 (75.4)
(%) RYGB 51 21(41.2)
Severe OAGB 73 0(0) N/A
Seetharamaiah, 201714 | 5 malnutrition, n
(%) SG 71 0(0)
YOMEGA Vitamin OAGB 58 49 (84.5)
2 deficiency, n
Robert, 2019162 (%) RYGB 48 40 (83.3)
Complications related to surgery
« Hemorrhage: 3 (3)
L OAGB 101 7 (7.0) « Marginal ulcer: 2 (2)
Complications « GERD: 2 (2)
Seetharamaiah, 201714 | 1 related to -
surgery , n (%) « Hemorrhage: 4 (4)
’ SG 101 8(7.0) o Leak: 1 (1)
o GERD: 3 (3)
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Study Name Timepoint, Specific
Author, Year years Outcome

Proportion,

Intervention N Reported n (%)

Most Common Adverse Events, n (%)

« Hemorrhage: 4 (50)
OAGB 117 8(7.0) « Bowel injury: 2 (25)
YOMEGA
2 L « Stapling of the nasogastric tube: 2 (25)
Robert, 20197¢2 Complications « Hemorrhage: 3 (75)
related to RYGB 117 4 (3.0) B Lini :1 o5
surgery , n (%) « Bowel injury: 1 (25)
’ OAGB 73 3(4.1) « Gall stone (minor): 3 (4.1)
Seetharamaiah, 2017%%* | 5 « Port site hernia (minor): 2 (2.8)
SG 7 3(4.2) « Gall stone (minor): 1 (1.4)
Deaths
: CoE.
H 164 (o)
Seetharamaiah, 2017 , Deaths, n (%) OAGB 97 1(0.9) ~Unknown cause
SG 95 1(1.0) « Acute myocardial infarction
SAEs
2 Number of OAGB 117 67 events
2 events, n RYGB 117 38 events NR
2 Experienced an | OAGB 129 28 (22)
2 SAE, n (%) RYGB 124 19 (15)
« Nutritional complications: 9 (21)
YOMEGA 2 OAGB 117 42 events « Vesicular lithiasis: 8 (19)
Robert. 2019162 « Diarrhea or anal fissures: 6 (14)
’ Number of o Abdominal pain: 5 (21)
surgery-related « Vesicular lithiasis: 5 (21)
” events, n RYGB 117 24 events + Abdominal wall hematoma or abscess: 3
(13)
« Anastomotic ulcer: 3 (13)
« Bowel obstruction: 3 (13)
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Study Name Timepoint, Specific

Proportion,

o Most Common Adverse Events, n (%)
n (%)

Author, Year e Outcome Intervention N Reported

Readmissions

« Nausea and vomiting: 1 (0.9)

OAGB 101 5(5.0) « Marginal perforation: 1 (0.9)

« Symptomatic gallstones: 3 (3)

« Nausea and vomiting: 2 (2)

« Symptomatic gallstones: 2 (2)

« Wound infection: 4 (3.9)

OAGB 101 7 (6.9) « Nausea and vomiting: 2 (2)

< 30 days « Bleeding: 1 (0.9)

post-surgery, n « Wound infection: 6 (6)

(%) « Nausea and vomiting: 2 (2)
SG 100 10(10.0) « Leak: 1 (1)

« Bleeding: 1 (1)

> 30 days post-
surgery, n (%)

SG 100 4(3.0)

Seetharamaiah, 201714 | 1

Reoperations

« Wound infection: 4 (4)
« Nausea and vomiting: 3 (3)
OAGB 101 10(9.9) « Bleeding: 1 (0.9)
« Marginal ulcer perforation: 1 (0.9)
Seetharamaiah, 20174 | 1 « Marginal ulcer bleed: 1 (0.9)
« Wound infection: 6 (6)
Reoperations, n « Nausea and vomiting: 4 (4)
%) P SG 100 12 (12.0) - Leak: 1 (1)
« Bleeding: 1 (1)
« Conversion to RYGB:

« Anastomotic leak: 1
YOMEGA 160 2 OAGE 127 4(3.0) « Wernicke encephalopathy: 2
Robert, 2019 « Severe biliary reflux: 1

RYGB NR NR NR

Abbreviations. AE: adverse event; GERD: gastroesophageal reflux disease; MBS: metabolic and bariatric surgery; MD: mean difference; N/A: not applicable;
NR: not reported; OAGB: one-anastomosis gastric bypass; RYGB: Roux-en-Y gastric bypass; SAE: serious AE; SG: sleeve gastrectomy.
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Noncovered MBS Procedures vs. Lifestyle Interventions in Adults With Overweight or Obesity

Study Name
Trial Number

Location(s)

Trial Aim

Intervention
s

Randomized (N)
Study Duration
Eligibility Criteria

Inclusion Criteria

Table B19. Study Details, RCTs of Noncovered MBS Procedures vs. Lifestyle Intervention in Adults

Exclusion Criteria

Study Period
IB-005%°1 To study the . IGB N =317 Eligible subjects had a A history of foregut or
NCT00730327 safety and o Lifestyle 6 months + 6 history of obesity forz 2 gastrointestinal (Gl) surgery
UsS effectiveness of months years with failed (except uncomplicated
the IGB for weight . .- conservative weight loss cholecystectomy or
2008 to 2011 loss among E—hé%\%o ¢ attempts, such as appendectomy), Gl
individuals in the : < 40 I(g/mzo supervised diet, exercise, obstruction, adhesive
US with class | and Age. 18 to 65 and behavioral modification | peritonitis or clinically
Il obesity (BMI 30 * 88, programs significant hiatal hernia
to 40 kg/m?3). years
LIFEXPE-RT>2 To compare the « OAGB N = 60 Had MetS with adiposity Patients were excluded if
NCT03667469 treatment « Diet 1 year and 2 2 of the following they had a drug or alcohol
. modalities in terms .. MetS components: elevated | addiction, were immobilized
Central Asia of chan in BMI Eligibility facti . .
ges in asting plasma glucose (paralysis), a history of
2018 to 2020 and telomere ¢ ?l\s/lcl) T( 3/5 t20 levels detected before bariatric surgery, insulin-
length (as a A 1% tm 65 T2DM or prediabetes, dependent T2DM, serious
possible biomarker * A8e, 0 previously diagnosed mental disorders, were
of life expectancy) years T2DM, arterial socially vulnerable (according
and resolution of hypertension, elevated to ethical principles)
MetS components. triglyceride levels, and low
levels of HDL cholesterol.
MERIT?53 To explore the « ESG N = 209 With a history of failure Individuals with a history of
NCT03406975 efficacy and safety | « Lifestyle 1 year + 1 year with non-surgical weight Gl surgery and any
US of ESG in the Eligibilit loss methods, and who inflammatory disease in the
multidisciplinary EHEIDINLY agreed to comply with the Gl tract.
2017 to 2019 approach to « BMI = 30to lifelong dietary restrictions
< 40 kg/m?

obesity care

o Age, 21 to 65
years

required by the procedure.

Abbreviations. BMI: body mass index; ESG: endoscopic sleeve gastroplasty; Gl: gastrointestinal; HDL: high-density lipoprotein; IGB: intragastric balloon;
MetS: metabolic syndrome; OAGB: one-anastomosis gastric bypass; T2DM: type 2 diabetes mellitus.
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Table B20. Full Baseline Characteristics, Noncovered MBS Procedures vs. Lifestyle Intervention in Adults

Details of Non- Mean Mean Curr'ent.
; . . S > Medications for
Author, Year  Intervention White BMI, kg/ Weight, Comorbidities, n (%) C e
; . 2 omorbidities,
Population, n (%) | m? (SD) kg (SD) o
. n (%)
« Hispanic: 9
(7.2)
« Black (not of « T2DM: 9 (7)
38.7 112 24 Hispanic « HTN: 33 (26)
IGB 94) | (89.6)|(192) | origin):14 NR 98(15) | | pyslipidemia: 49
(11.2) (39)
IB-005151 o Asian: O (0)
Courcoulas, : Ojcher: .1'(0'8) NR
2017 o Hispanic: 7
(5.4)
» Black (not of « T2DM: 8 (6)
. 40.8 117 24 Hispanic o« HTN: 37 (28)
Lifestyle 1 94) | (90.0) | (185) | origin): 15 NR 98(12) | | pyslipidemia: 39
(11.5) (30)
« Asian: 0 (0)
« Other: 2 (1.5)
OAGB- 38.6 18 NR NR 39.88 108.95 » Prediabetes: 7 (35)
Stapleless (6.9) (90) (5.8) (15.69) » Diabetes 7 (35)
LIFEXPE-RT?
52
Ospanov, NR
2021
OAGB- 48.7 15 129.0 » Prediabetes 9 (45)
Stapled 85 |75 |N\R NR 45903 | 237) | + Diabetes 7 (35)
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. Current
Details of Non- Mean .
. . . S o Medications for
Author, Year Intervention White Weight, Comorbidities, n (%) e
. ° Comorbidities,
Population, n (%) kg (SD) o
n (%)
» Prediabetes 11
Diet (Ag;; (1635) NR NR 36.5(8.1) (12%111) (55)
’ \ « Diabetes: 6 (30)
o African
American: 11 o Diabetes-
(14) related: 17 (22)
47.3 68 « Asian: 0 (0) 98.4 « Diabetes: 18 (23) e Anti-HTN: 40
ESG 93 |©8) |GV | hispanicor | 32229 | 123 | . HTN: 38 (49) (52)
Latino: 11 (14) « Lipid-lowering:
MER|T153 o Other: 1 (1) 13 (17)
Abu Dayyeh, . Deferred: 1(1)
2022 o African
American: 14 « Diabetes-
(13) related: 38 (35)
. 45.7 92 « Asian: 3 (3) 99.1 « Diabetes: 36 (33) o Anti-HTN: 66
Lifestyle 100) |84 | *®% | Chispanicor | 32729 | 128 | . HTN: 58 (53) (60)
o Latino:18 (16) « Lipid-lowering:
o Other: 9 (8) 27 (25)
« Deferred: 4 (4)

Abbreviations. BMI: body mass index; ESG: endoscopic sleeve gastroplasty; HTN: hypertension; IGB: intragastric balloon; MBS: metabolic and bariatric
surgery; NR: not reported; OAGB: one-anastomosis gastric bypass; SD: standard deviation; T2DM: type 2 diabetes mellitus.
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Table B21. Weight Outcomes, Noncovered MBS Procedures vs. Lifestyle Intervention in Adults

Study Name Timepoint, Specific \ Mean Change from Between-Group

Author, Year years Outcome [T R Reported Baseline, or Proportion Differences VR
EWL
IB-005 IGB + Lifestyle 119 26.5 (95% Cl, 23.6 t0 29.3) | MD, 17.0 (95% ClI
6 months - ! ’ P <.001
Courcoulas, . Lifestyle 121 9.5(95% Cl, 6.7 to 12.3) 13.0 to 21.0)
2017151 EWL, % (SD) -
IGB + Lifestyle 98 23.2(95% Cl, 20.3 to 26.0) | MD, 13.8 (95% ClI
1 - ’ ’ P <.001
Lifestyle 93 9.4 (95% Cl, 6.6 to 12.2) 9.8t0 17.8)
MERIT ESG 77 49.2 (32.0)
: : MD, 44.7 (95% ClI,
Abu Dayyeh, 1 EWL, % (SD) — 375t 51(9) ? P <.001
2022153 Lifestyle 110 3.2 (18.6) 2 tooL.
IB-005 IGB + Lifestyle 125 58 (46.4) Risk difference, 34.9
6 months - o ’ P <.001
Courcoulas, EWL > 10%, | Lifestyle 130 15(11.5) (95% Cl, 24.5 to 45.2)
151
2017 . n (%) IGB + Lifestyle 125 40(32.0) Risk difference, 15.9 | , _ o
Lifestyle 130 21(16.2) (95% Cl, 5.5 to 26.2) ’
MERIT EWL > 25%, ESG 77 59 (77)
Abu Dayyeh, 1 n (%) - NR P <.001
2022153 Lifestyle 110 13(12)
TWL
IB-005 IGB + Lifestyle 119 9.1(95% Cl, 8.2 to 10.1) MD, 5.8 (95% Cl, 4.5
6 months - ) ’ P <.001
Courcoulas, Lifestyle 121 3.3(95% Cl, 2.4 to 4.3) to 7.1)
2017151 TWL, % (SD) R
1 IGB + Lifestyle 98 7.9 (95% Cl, 7.0 to 8.9) MD, 4.6 (95% Cl, 3.3 P < 001
Lifestyle 93 3.3(95% Cl,2.4t04.2) to 6.0) ’
LIFEXPE-RT OAGB-stapled?® 20 34.75 (16.67) NR P <.001
Ospanov, 2021%7 | 1 TWL, % (SD) | OAGB-stapleless® | 20 30.34 (10.4) NR P <.001
Diet 20 1.96 (4.45) N/A N/A
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Study Name

Author, Year

Timepoint,
years

Specific
Outcome

Intervention

N
Reported

Mean Change from
Baseline, or Proportion

Between-Group
Differences

-9.36)

MERIT ESG 77 13.6% (8.0 % (95%
TWL, % (SD) |2 (8.0) MD, 12.6% (95% ClI, P < 001
Abu Dayyeh, . Lifestyle 110 0.8% (5.0) 10.7 to 14.5)
153
2022 TWL = 10%, | ESG 77 48 (62) " "
n (%) Lifestyle 110 6 (5.0)
BMI
LIFEXPE-RT . OAGB-stapled? 20 78.75 (39.12) NR P <.001
Ospanov, 20211¢7 (ES%'\)’”L’ % OAGB-stapleless® | 20 89.23 (36.0) NR P <.001
Diet 20 11.94 (14.78 N/A N/A
. -16.04 (95% Cl, -11.7 to -
1 OAGB-stapled 20 -20.37) NR P=.02
_ (o) —_
BMI kg/m? OAGB-stapleless? | 20 _1?;2)7 (95% Cl, -8.34 to NR P=.01
—_ (o) —_
Diet » 2.76 (95% Cl, -3.84 to N/A N/A

Note. 9 These differences are compared with diet alone.
Abbreviations. BMI: body mass index; Cl: confidence interval; EBMIL: excess body mass index loss; ESG: endoscopic sleeve gastroplasty; EWL: excess weight
loss; IGB: intragastric balloon; MBS: metabolic and bariatric surgery; MD: mean difference; N/A: not applicable; NR: not reported; OAGB: one-anastomosis

gastric bypass; SD: standard deviation; TWL: total weight loss.
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Table B22. Cardiovascular Outcomes, Noncovered MBS Procedures vs. Lifestyle Intervention in Adults

Between-
Group P Value
Differences

Study Name Specific Timepoint, N Mean Change from Baseline, or

Author, Year Outcome [T R Reported Proportion

Full remission of baseline comorbidity
) OAGB-stapled 9 9 (100)

L IFEXPE-RT gzc)edlabetes, n OAGB-stapleless | 7 7 (100)
Ospanov 1 Diet e 0 NR NR
2021167 ’ OAGB-stapled 7 7 (100)

T2DM, n (%) OAGB-stapleless | 7 6 (86.0)

Diet 6 0.(0)
Cardiovascular risk®
LIFEXPE-RT , OAGB-stapled 20 -2.8(95% Cl, -1.48 to -4.11)°
Ospanov, ﬁiﬁ'g‘?gigg 1 OAGB-stapleless | 20 ~3.82 (95% Cl, -2.35 to -5.28) NR P <.001
20217 ’ Diet 20 -1.48 (95% Cl, -0.2 to -3.17)
Blood pressure
LIFEXPE-RT ) ) OAGB-stapled 20 -18.25 (95% Cl, -15.15 to -21.35)?
Ospanov, Eﬁff:";"c' 1 OAGB-stapleless | 20 ~17.7 (95% Cl, -14.38 to -21.02)°
202117 Diet 20 -5.80 (95% Cl, -3.22 to -8.38) R o< 001
LIFEXPE-RT ) OAGB-stapled 20 -23.4(95% Cl, -11.66 to -35.14)? '
Ospanov, iy;tﬁgc’ 1 OAGB-stapleless | 20 ~20.3 (95% Cl, -15.99 to -24.61)°
202117 Diet 20 -8.10 (95% Cl, -0.65 to -15.55)
Cholesterol-related outcomes
-0.70 mg/dL
LIFEXPE-RT OAGB-stapled | 20 (95% Cl. -0.35 to -1.05)°
Ospanov, ;r;g/'gfe”des’ 1 OAGB-stapleless | 20 (_9%3/07ch—/ gg 1 t0-1.03)* NR P <.001
202117 - 0 ~0.04 mg/dL
(95% Cl, -0.30 to -0.38)

Note. @ These differences are compared with diet alone. ® Authors defined cardiovascular risk as the normal ratio total cholesterol/HDL < 4
Abbreviations. Cl: confidence interval; HDL: high-density lipoprotein; MBS: metabolic and bariatric surgery; NR: not reported; OAGB: one-anastomosis
gastric bypass; SD: standard deviation; T2DM: type 2 diabetes mellitus.
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Table B23. Safety Outcomes, Noncovered MBS Procedures vs. Lifestyle Intervention in Adults

Study Name . Timepoint, | N Proportion, 5
Author, Year Intervention v— R Top 3 AEs, n (%)
Any adverse event (AE)
IB-005 o Nausea: 139 (86.9) IGB vs. ILI: Risk difference, 27.4%
Courcoulas, « Vomiting: 121 (75.6) (95% Cl, 19.3% to 35.5%); P NR
2017151 » Abdominal pain: 92 (57.5) RR, 2.37 (95% Cl, 2.02 to 2.77);
. P<.001
IGB + lifestyle 1 160 157(98.1) > 1 AE; includes 35 run-in patients
who followed study procedures,
but were not part of the
randomized population.
« Sinusitis: 19 (14.6)
. « Upper respiratory tract
Lifestyle 1 130 92 (70.8) infection: 13 (10.0) N/A
« Bronchitis: 11 (8.5)
LIFEXPE-RT « Moderate bile reflux from
Ospanov, distal gastritis (Clavien-
2021167 OAGB-stapled 1 20 8 (40.0) Dindo grade I): 6
o Protein malnutrition
(Clavien-Dindo grade Il): 2
o Abdominal pain (Clavien- N/A
Dindo grade 11): 1
OAGB-stapleless | 1 20 2(10.0) @lausea and vomiting
(Clavien-Dindo grade II): 1
Diet 1 20 0 (0) N/A
IB-005 > 1 device-related AE in 157 IGB
Courcoulas, participants; includes 35 run-in
2017151 IGB + lifestyle 1 160 810 events | NR patients who followed study
procedures, but were not part of
the randomized population.
Lifestyle 1 130 429 events | NR = 1 device-related AE in 130 [LI
participants
MERIT ESG including 138 (92.0) | Accommodative Includes abdominal pain,
1 udi . . ey
astrointestinal symptoms: 612 | heartburn, nausea, and vomitin
éggz?fgyyeh, crossovers 8.6 150 927 events ?66.0) ymp &
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Study Name

Intervention
Author, Year

Timepoint,
years

N
Reported

Proportion,
n (%)

Top 3 AEs, n (%)

Serious adverse events (SAEs)

« Severe dehydration: 2 (12.5)

« Procedure-related
esophageal mucosal injuries:
2(12.5)

 Laryngospasm during

Device- or procedure-related SAE;
includes 35 run-in patients who
followed study procedures, but
were not part of the randomized
population.

IB-005 . placement: 1 (6.25)
Courcoulas, IGB + lifestyle ! 160 16(10.0 « Gastric outlet obstruction: 1
2017151 (6.25)
» Gastric perforation with
sepsis: 1 (6.25)
¢ Aspiration pneumonia: 1
(6.25)
Lifestyle 1 130 8(6.1) NR Device- or procedure-related SAE
SAEs, surgery-related, n (%)
3 participants with device or
procedure-related grade 3 events:
abdominal abscess, upper
MERIT ESG includin gastrointestinal bleed, case of
Abu Dayyeh, & 8.6 150 9 (6.0) N/A malnutrition requiring endoscopic
2022153 crossovers reversal of the ESG
6 participants required subsequent
hospital admission for medical
management of accommodative
symptoms
Cardiovascular events
LIFEXPE-RT | OAGB-stapled 1 20 0 (0)
Ospanov, OAGB-stapleless | 1 20 0(0) N/A
202117 Diet 1 20 0(0)
Deaths
LIFEXPE-RT OAGB-stapled 1 20 0(0)
Ospanov, OAGB-stapleless | 1 20 0(0) N/A
202117 Diet 1 20 0(0)
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Study Name Intervention Timepoint, | N Proportion,
Author, Year years Reported | n (%)

Top 3 AEs, n (%)

Early IGB removal

« Participant request: 15 (50.0) | IGB removed before 6-months;

IB-005 « Device intolerance includes 35 run-in patients who

Courcoulas, IGB + lifestyle 6 months | 160 30(18.8) (considered an SAE: 8 (26.7) | followed study procedures, but

2017151 o AE (e.g., abdominal pain): 7 were not part of the randomized
(23.3) population.

Reoperations

LIFEXPE-RT | OAGB-stapled 20 0(0) Under AEs section, authors state:

Ospanov, OAGB-stapleless | 1 20 0(0) N/A There were no conversions of

2021167 Diet 20 0(0) operative procedures.

Abbreviations. AE: adverse event; Cl: confidence interval; ESG: endoscopic sleeve gastroplasty; IGB: intragastric balloon; ILI: intensive lifestyle intervention;
MBS: metabolic and bariatric surgery; N/A: not applicable; NR: not reported; OAGB: one-anastomosis gastric bypass; RR: risk ratio; SAE: serious AE.
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Noncovered MBS Procedures vs. Sham Surgery in Adults

Table B24. Study Details, RCTs of Noncovered MBS Procedures vs. Sham Surgery in Adults

_?_tl'Jclly;\INarge Randomized (N)
L;I:atiounr?s)er Trial Aim Interventions | Study Duration Inclusion Criteria Exclusion Criteria
Study Period Eligibility Criteria
ENDObesity 11163 To assess safety « IGB N =270 > 2-year history of obesity and | Previous abdominal surgery
NCT02518685 and efficacy of the | « Sham 1 year a history of failure of past or endoscopic intervention
UsS current TPS for Eligibilit weight loss attempts. Patients | that had altered the
treatment of weight EHSIDINLY with BMI > 30 to < 35 kg/m? esophageal, gastric, or
2015 to 2018 loss in patients with ‘ Ezlé T( 3/0 t2° were required to have T2DM, duodenal anatomy; treatment
Class | and Class Il . Age 2‘3 trz 60 controlled hypertension, or with an IGB; use of anti-
obesity. ear,s controlled hyperlipidemia. obesity medications in the
y previous 6 months; and
treatment with an NSAID or
anticoagulant that could not
be stopped for the duration of
the trial
SMART?®? To determine the . IGB N = 387 Adults who were weight stable | Failure to swallow a test
NCT02235870 safety and efficacy | « Sham 6 months + 6 for 12 months who made > 1 placebo capsule, use of
US of the an IGB months attempt to lose weight through | medications known to cause
system for weight - a medically or nonmedically weight loss or weight gain,
2015 to 2016 loss E—hg%go ¢ supervised weight loss use of NSAIDS, history of
‘ <40 kg/m20 program without success structural or functional
. Age, 22 to 64 disorders of the esophagus,
’ prior foregut surgery, hiatal
years hernia > 2 cm diagnosed on
upper Gl series imaging,
peptic ulcer disease, TIDM or
T2DM requiring oral
medications or insulin, poorly
controlled HTN, and severe
organ dysfunction

Abbreviations. BMI: body mass index; Gl: gastrointestinal; HTN: hypertension; IGB: intragastric balloon; MBS: metabolic and bariatric surgery; NSAID:
nonsteroidal anti-inflammatory drug; T1IDM: type 1 diabetes mellitus; T2DM: type 2 diabetes mellitus; TPS: TransPyloric Shuttle.
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Table B25. Full Baseline Characteristics, Noncovered MBS Procedures vs. Sham Surgery in Adults

Ve Ao, | e Es Non- Details of Non- Mean Mean
Author, Year Intervention are (SD)’ n (%) ’  White,n White Population, BMI, kg/m? Weight, Comorbidities, n (%)
Y 2 n (%) (SD) kg (SD)
ENDObesity IGB 43.0(8.9) | 169 50 (27.6) | e Black/African 36.8(2.2) 101.5 o« HTN: 46 (25.4)
[[163 (93.4) American: 32 (11.9) « Hyperlipidemia: 39
Rothstein, 2023 (17.7) (21.6)
o Asian: 1 (0.6) « Diabetes: 11 (6.1)
o American e > 1 comorbidity: 117
Indian/Alaska (64.6)
Native: 1 (0.6) « > 2 comorbidities: 42
« Native (23.2)
Hawaiian/Other
Pacific Islander: 1
(0.6)
« Hispanic or
Latino: 13 (7.2)
» Other: 2 (1.1)
Sham 43.9(8.5) | 83 24 (27.0) |  Black/African 36.1(2.4) 98.1 o« HTN: 26 (29.2)
(93.3) American: 13 (10.9) « Hyperlipidemia: 21
(14.6) (23.6)
o Asian: 0 (0) » Diabetes: 5 (5.6)
o American e > 1 comorbidity: 63
Indian/Alaska (70.8)
Native: 0 (0) « > 2 comorbidities: 20
» Native (22.5)
Hawaiian/Other
Pacific Islander: 1
(1.1)
« Hispanic or
Latino: 6 (6.7)
» Other: 4 (4.5)
SMART?®? IGB 427 (9.6) | 171 33. NR 35.2(2.7) 98.1 o Prediabetes: 3 (1.5)
Sullivan, 2018 (86.4) (16.7) (13.2) « HTN: 31 (15.7)
« OSA: 7 (3.5)
o Current smoker: 11
(5.6)
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Details of Non-
White Population,

Mean Age, Females,

Mean Mean
BMlI, kg/m? Weight, Comorbidities, n (%)
(SD) kg (SD)

Author, Year Intervention years (SD)  n (%)
Sham 42.5(9.3) 170
(89.9)

35.5(2.7) 98.8 » Prediabetes: 0 (0)
(11.9) « HTN: 28 (14.8)
« OSA: 5(2.6)
o Current smoker: 13
(6.9)

Abbreviations. BMI: body mass index; HTN: hypertension; IGB: intragastric balloon; MBS: metabolic and bariatric surgery; MetS: metabolic syndrome; NR:

not reported; OSA: obstructive sleep apnea; SD: standard deviation.
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Table B26. Weight Outcomes, Noncovered MBS Procedures vs. Sham Surgery in Adults

i?t:ﬁ??(r:aer SOpuetf:Ic?r;e I;r:respomt, Intervention Eeporte d ’I;/Iaes?arl‘iriahange e Between-Group Differences P Value
BMI
SMART IGB (Obalon) 198 -2.3(1.8)
Sullivan, ?l\s/llla’ kg/m 6 months -1.1(95% Cl, -0.8 to- 1.5) ’; <.00
2018159 (SD) Sham surgery 189 -1.2(1.8)
EWL
ENDObesity 1| -\ o, IGB (TPS) 168 30.9 (NR) P < 00
Rothstein, (SD) ' 1 NR 1
2023163 Sham surgery 89 9.8 (NR)
SMART
, EWL, % IGB (Obalon) 198 23.9(19.2) MD, 11.5 (95% Cl, 7.8 to P <.00
Sullivan, D 6 months 15.3) 1
2018159 (SD) Sham surgery 189 12.4(18.8) :
TWL
besi IGB (TPS) 168 9.5(95% Cl, 8.2 to 10.8) NR P < .00
E{Nt[;(i esity Il win |1 Sham surgery 89 2.8(95%Cl, 1.1 to 4.1) 1
othstein, , % o
2023163 IGB (TPS) 171 9.3(95%C1,8.1t0 10.6) | b o1
Sham surgery 89 2.8(95% Cl,1.1to4.1)
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Study Name  Specific Timepoint, . N Mean Change From .
Author, Year Outcome e Intervention e | eedie Between-Group Differences
IGB (Obalon) 198 6.6 (5.1)
MD, 3.2 (95% Cl, 2.2 to 4.2) P=.04
Sham surgery 189 3.4(5.0)
IGB (Obalon;
baseline BMI 30 97 6.8(95% Cl, 5.8t07.9)
2
fo 34.9 kg/m’) MD, 3.3 (95% Cl, 1.8 to 4.8) | - <90
Sham surgery 1
(baseline BMI 30 | 83 3.6 (95% Cl, 2.4 to 4.7)
to 34.9)
IGB (Obalon;
SMART TWL % baseline BMI 35 | 101 6.4 (95% Cl, 5.3 to 7.4)
SU”iVan, (SD) ' 6 months to 40) o,
2018159 Sham surgery MD, 3.1 (95% Cl, 1.7 to 4.5) P <.001
(baseline BMI 35 106 3.3(95% Cl, 2.3t04.3)
to 40)
IGB (Obalon; any
weight loss at 24 | 151 6.9 (4.4)
weeks)
Sham surgery- NR NR
crossover (any
weight loss at 24 128 7.0(6.2)
weeks)
SMART TWL > 5% IGB (Obalon) 198 123 (62.1)
Sullivan, n (%) | 6 months NR NR
2018159 ° Sham surgery 189 58 (30.7)
Weight change
SMART . IGB (Obalon) 198 -6.6(5.3)
Sullivan, stlglght’ k& | 6 months -3.2(95% Cl, -2.2 to - 4.2) ’; <.00
2018157 (SD) Sham surgery 189 -3.3(5.1)

Abbreviations. BMI: body mass index; Cl: confidence interval; EWL: excess weight loss; IGB: intragastric balloon; MBS: metabolic and bariatric surgery; MD:
mean difference; N/A: not applicable; NR: not reported; SD: standard deviation; TPS: TransPyloric Shuttle; TWL: total weight loss.
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Table B27. Cardiovascular Risk Factors, Noncovered MBS Procedures vs. Sham Surgery in Adults

Study Name Specific Timepoint,

Mean Change Between-Group

Intervention P Value Notes

Author, Year Outcome years Reported From Baseline Differences
Blood pressure
The magnitude of
these changes was
. IGB (TPS 171 -3.4 (0.9
ENDObesity II (TPS) ©9) LS MD, -3.7 (SE, higher in those with
Rothstein, 1 1.0; 95% Cl, P <.001 | abnormal baseline
2023163 . -5.8to0 -1.7) measurements: LSM,
Systolic, Sham 89 ~2.6(1.3) ~7.8(95% Cl, -12.2
mmHg (SD) surgery ,
to-3.4); P <.01
IGB -3(95% ClI
SMART ’
li 6 months (Obalon) 198 -5to -1) MD, -4 (95% ClI, P=.002 | N/A
Bt Sham R 1(95%Cl, -1 | -7to-2) :
surgery to 3)
The magnitude of
, IGB (TPS) 171 -1.9(0.7) these changes was
ENDObesity I LS MD, -3.0 (SE, higher in those with
Rothstein, 1 1.1; 95% Cl, P <.01 | abnormal baseline
202313 . . Sham -5.2to -0.8) measurements: LSM,
aﬁsﬁo"(gD) \reery 89 1.1(0.9) ~4.5(95% Cl, -7.3 to
& -1.6); P <.01
IGB 1(95%Cl, -1
SMART ’
. 6 months (Obalon) < to 2) MD, -1 (95% Cl, p= 34 N/A
33‘1‘;?52’ Sham 189 2(95% Cl,0to | -3to 1) :
surgery 3)
Cholesterol-related outcomes
ENDObesity Il IGB (TPS) 171 1.3(0.7) LS MD, -0.3 (SE,
Rothstein, 1 Sham 1.2; 95% Cl, P >.05
2023'2 HDL, mg/dL surgery 87 16(10) ~27t021) WA
SMART (SD) IGB 198 3 (95% C|, 1to
. 6 months (Obalon) 4) MD, 1 (95% ClI, p- 08
Sullivan, Sham 189 1(95%Cl,-1 | Oto3) '
2018 surgery to 2)
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Study Name

Author, Year

Specific
Outcome

Timepoint,
years

Intervention

N
Reported

Mean Change
From Baseline

Between-Group
Differences

The magnitude of
_ IGB (TPS) 171 -2.9(1.9) these changes was
ENDObesity I LS MD, -6.8 (SE, higher in those with
Rothstein, 1 3.2; 95% ClI, P=.03 abnormal baseline
2023163 Sham -13.0to -0.6) measurements: LSM,
LDL, mg/dL
(SD) 8 surgery 89 3.9 (2.5) -16.7 (95% ClI, -29.1
to-4.7); P < .01
IGB -6 (95% ClI
SMART ,
li 6 months (Obalon) 198 -10 to -3) MD, -5 (95% p- 08 N/A
sullivan, Sham 0(95%Cl, -5 | Cl,-10to 1) :
2018157 189
surgery to 5)
ENDObesity I IGB (TPS) 171 -15.8 (3.6) LS MD, -7.8 (SE,
Rothstein, 1 Sham 6.0; 95% Cl, P >.05
2023163 . . 89 -8.1(4.8) -19.6 to 4.1)
Triglycerides, surgery N/A
SMART mg/dL (SD) IGB 198 -15(95% Cl,
. 6 months (Obalon) -23to -7) MD, -15 (95% P = 005
sullivan, Sham 3(95%Cl, =5 | Cl, -25 to -5) :
2018157 189
surgery to 10)

Abbreviations. Cl: confidence interval; HDL: high-density lipoprotein; IGB: intragastric balloon; LDL: low-density lipoprotein; LS MD: least squares mean
difference; LSM: least squares mean; MBS: metabolic and bariatric surgery; MD: mean difference; N/A: not applicable; NR: not reported; SD: standard
deviation; SE: standard error; TPS: TransPyloric Shuttle.
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Table B28. HRQoL Outcomes, Noncovered MBS Procedures vs. Sham Surgery in Adults

Study Name

. . Mean Change From Between-Group
:‘tut:o;,"Year - Subdomain Intervention N Reported Baseline, LSM (SD) Differences P Value
udy Timepoin
IWQOL-Lite
IGB (TPS) 167 81.1(14.0)
Total score P <.01
Sham surgery 89 75.2 (15.2)
Physical function IGB (TPS) 4 833 (13.63) P <.001
Sham surgery 89 75.7 (18.8) ’
. IGB (TPS 167 88.2 (16.2
ENDObesity I Public distress < (TPS) = 896 512 4)6 P >.05
Rothstein, 2023163 am sureery -6 (12.46) NR
IGB (TPS) 167 65.5(23.8)
1 year Self-esteem P =.045
Sham surgery 89 56.8 (23.3)
. IGB (TPS) 167 81.83(22.7)
Sexual life pP=.02
Sham surgery 89 76.47 (22.6)
. . IGB (TPS) 167 92.1(14.4)
Work dit P > .05
oriing conditions Sham surgery 89 87.24 (14.9)

Abbreviations. HRQoL: health-related quality of life; IGB: intragastric balloon; IWQOL-Lite: Impact of Weight on Quality of Life-Lite survey; LSM: least
squares mean; MBS: metabolic and bariatric surgery; NR: not reported; SD: standard deviation; TPS: TransPyloric Shuttle.
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Table B29. Safety Outcomes, Noncovered MBS Procedures vs. Sham Surgery in Adults

Study Name
Author, Year

Most Common Adverse
Events

Timepoint, N
years Reported

Specific

Intervention
Outcome

Proportion

Any adverse events (AEs)
o Nausea: 131 (64.5) AEs that are not SAEs
203 o Abdominal pain, upper: reported in = 10% of
IGB (TPS) 203 (200.0) 128 (63.1) patients
ENDObesity 1'% | L AE. n (%) . . \éomlgng: 126(|62"1) —
2 , N . :
Rothstein, 2024 ’ ( 4;o4p) aryngeat pain
Sham 89 87(97.8) o Abdominal pain, upper:
surgery 37 (41.6)
« Nausea: 35 (39.3)
o Abdominal pain: 148 Between-group
IGB (74.7) difference, P < .001
(Obalon) & 18 « Nausea: 110 (55.6)
SMART®? « Dyspepsia: 37 (18.7)
o : .
Sullvan, 2018 | = TAE N (%) 6 months « Abdominal pain: 48
Sham (25.4)
surgery @ 157%$ « Nausea: 34 (18.0)
« Constipation: 32 (16.9)
o Abdominal pain: 299
IGB 198 902 events
(Obalon) events » Nausea: 186 events
SMART?5? . .
. Number of AEs 6 months Dyspepga. 43. events N/A
Sullivan, 2018 o Abdominal pain: 62
Sham 189 358 events
surgery events « Nausea: 34 events
« Constipation: 41 events
Deaths
. Sham
ENDObesity I
,eSI v Deaths, n (%) surgery 1 89 000 N/A N/A
Rothstein, 2024 IGB (TPS) 203 0(0)
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Study Name
Author, Year

Most Common Adverse

Specific Intervention Timepoint, N
Events

Outcome years Reported

Proportion

IGB removal

« Device impaction: 7
(3.4); 4 considered SAEs

o Abdominal pain, upper:
6 (3.0); 1 considered
SAE

o Gastric ulcer: 1 (0.5);
considered SAE

« Vomiting: 8 (3.9); 1

7 appear to have not
been related to AEs
or SAEs.

ENDObesity 11163 Early IGB considered SAE
Rothstein, 2024 {;}Toval, n IGB (TPS) 168 39 (23.0) . Naus.ea:. 3 (1.5)

« Meningioma: 1 (0.5);
considered SAE not
related to device

o Abdominal discomfort,
diarrhea, dyspepsia,
dysphagia, fatigue, and
gastroenteritis all had 1
each

Serious adverse events (SAEs)

« Esophageal rupture with | Esophageal rupture
bilateral with bilateral
pneumothoraces, 1 pneumothoraces

Participants « Upper abdominal pain, 1 | occurred in
ENDObesity 11160 who ; « Vomiting arid device associatiorf1 V|v1|$s
esity experienced a impaction, unsuccessfu
Rothstein, 2024 surgery- IGB (TPS) 213 6(2.8) « Device intolerance and deployment; patient
related SAE, device impaction, 1 had surgical repair of
n (%) « Gastric ulcer and device | esophagus.

impaction, 1
« Device impaction, 1

Other 5 patients
resolved after device
removal.
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Study Name Specific TR Timepoint, N Proportion Most Common Adverse N
Author, Year Outcome years Reported p Events
» 5 events, 1 each: N/A
o Abnormal pap smear
« Cancer
.. IGB 198 5(2.5) « Infection
Participants (Obalon) L bodv ini .
SMART!? who o Lower body injury/pain
. . 6 months « Peptic ulcer disease
Sullivan, 2018 experienced an bleedi
SAE, n (%) (bleeding)
’ « 3 types of events:
Sham 189 4(2.1) « Foot |pjury/rja|n (n=1)
surgery « Infection (n = 2)
« Sepsis (n = 1)

Abbreviations. AE: adverse event; IGB: intragastric balloon; MBS: metabolic and bariatric surgery; N/A: not applicable; SAE: serious AE; TPS: TransPyloric
Shuttle.
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Appendix C. Full Evidence Tables for Studies Conducted in Children and Adolescents
Table C1. Study Details, RCTs of MBS in Children and Adolescents

Study Name
Trial Number

Location(s)

Trial Aim

Interventions

Randomized (N)
Study Duration
Eligibility Criteria

Inclusion Criteria

Exclusion Criteria

Study Period
AMOS2127 To evaluate the « RYGB N =50 Attended treatment for Monogenic or syndromic
NCT02378259 efficacy and * SG 2 years obesity for at least 1 year, obesity, major psychiatric
Northern Europe safety of MBS in o Lifestyle Eligibilit including at least 6 months illness, regular self-induced
adolescents aged (diet) _g—YBMI > 35 ke/m? at a specialized pediatric vomiting, ongoing substance
2014 to 2017 13 to 16 years ‘ A '13 fém obesity unit. Participants use, severe pervasive
with severe * Age, 1310 were required to pass developmental disorder, and
obesity compared years assessments by a pediatric previous major
with intensive psychologist and a gastrointestinal surgery
non-surgical pediatrician, have a Tanner
treatment. pubertal stage of at least 3,
and were required to show
a positive attitude to long-
term follow-up.
BASIC14? To assess the « AGB N = 59 With obesity mediated Eating disorders; lack of
NCTO01172899 efficacy and o « Lifestyle 1 year Fomqrbiditieg participation understanding qf surgical
Western Europe safety of bariatric Eligibilit in a lifestyle intervention for | treatment and risks;
surgery in EHEIbiity 9 > 12 months without at inadequate family/social
2011 to 2019 « BMI 2 35 kg/m

adolescents
without sufficient
weight loss after
lifestyle
intervention for
severe obesity.

o Age, 14 to 16
years

least 5% TWL

support; skeletal or
developmental immaturity;
severe cardiorespiratory
impairment; syndromic
disorders causing obesity;
unwillingness to adhere to
follow-up procedures
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Study Name
Trial Number

Location(s)

Study Period

O’Brien, 2010156
ACTRN12605000160639
Australia, New Zealand
2005 to 2008

Trial Aim

To compare the
outcomes of
gastric banding
with an optimal
lifestyle program
on adolescent
obesity

Interventions

AGB
Lifestyle

Randomized (N)
Study Duration
Eligibility Criteria

N =50

2 years

Eligibility

« BMI > 35 kg/m?

o Age, 14 t0 18
years

Inclusion Criteria

Identifiable medical
complications such as
hypertension, metabolic
syndrome, asthma, back
pain; physical limitations
such as an inability to play a
sport, difficulties with
activities of daily living; or
psychosocial difficulties
such as isolation or low self-
esteem, subject to bullying
that stems from obesity,
and evidence of attempts to
lose weight by lifestyle
means for > 3 years

Exclusion Criteria

Intellectual disability, Prader
Willi syndrome

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; BP: blood pressure; MBS:

metabolic and bariatric surgery; MDC: multidisciplinary
diabetes care; MetS: metabolic syndrome; RCT: randomized controlled trial; RYGB: Roux-en-Y gastric bypass; SG: sleeve gastrectomy; T2DM: type 2
diabetes mellitus; TWL: total weight loss.
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Study Name
Author, Year

Intervention

Mean
Age,
years
(SD)

Female,
n (%)

Mean
Weight, kg
(SD)

Table C2. Full Baseline Characteristics, RCTs of MBS in Children and Adolescents

Comorbidities, n (%)

Current Medications
for Comorbidities, n (%)

RYGB 156 | 19(76) | NR 42.9 124.3 (16.9) | « Dyslipidemia: 9 of 23 (23) | NR
(1.2) (5.0) « Raised BP: 8 of 25 (32)
« Smoking: 1 of 24 (4.0)
AMOS2 « T2DM: 0 (0)
Jarvholm,  Fifestyle 159 | 18(72) |[NR 42.3 120.9 (21.6) | « Dyslipidemia: 12 of 24 (50) | NR
2023 (0.8) (5.5) « Raised BP: 10 of 24 (42)
« Smoking: O of 24 (0)
« T2DM: 0 (0)
BASIC AGB 159 |23 NR 43.9 129.0(18.5) | « T2DM: 3(10.3) Diabetes-related: 3
(1.0) | (79.3) (5.6) (10.3)
Roebroek,  [ifestyle 156 |24 NR 44.3 128.6 (21.3) | « T2DM: 3 (10.0) Diabetes-related: 2 (8.3)
2024 (1.0) | (80.0) (5.6)
AGB 165 |16 NR 42.3 120.7 (25.3) | « MetS: 9 (36) NR
O'Brien, (14) | (64.0) (6.1)
201056 Lifestyle 166 |18 NR 40.4 115.4(14.0) | « MetS: 10 (40) NR
(1.2) | (72.0) (3.1)

Note. 9 Details of non-White populations were not reported.
Abbreviations. AGB: adjustable gastric band; BMI: body mass index; BP: blood pressure; MBS: metabolic and bariatric surgery; MetS: metabolic syndrome;
NR: not reported; RYGB: Roux-en-Y gastric bypass; SD: standard deviation; SG: sleeve gastrectomy; T2DM: type 2 diabetes mellitus.
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Study Name

Table C3. Weight Outcomes, MBS vs. Lifestyle Interventions in Children and Adolescents

Timepoint,

Mean Change from Baseline,

Between-Group

Author, Year Suicome years intefvention Reported | or Proportion Differences o el
BMI
AMOS2 Achieved BMI 5 RYGB 24 15 (63.0) NR NR
Jarvholm, 2023127 | < 30, n (%) Lifestyle 23 1(4.0)
BASIC AGB 29 3.11(0.56) MD, ~0.43 (95% Cl.
Roebroek, 1 ) -0.59 to ~0.26) P <.001
2024149 2Score. (SD) Lifestyle 23 3.58(0.36) 27 10 ~U.
. AGB 25 1.08 (95% Cl, 0.86 to 1.31)
O'Brien, 2010%>¢ 2 - NR NR
Lifestyle 25 0.23 (95% Cl, 0.05to 0.39)
BMI change, RYGB 24 29.3 (NR)
9 2 . NR
AMOS2 % (SD) Lifestyle 23 0.4 (NR) b < 001
Jarvholm, 2023127 5 RYGB 24 -12.6 (NR) MD, -12.4 (95% Cl, '
Lifestyle 23 -0.2 (NR) -15.5t0 -9.3)
OBrien. 20101 | o e/ | 2 AGB 25 -12.7 (95% Cl,-142t0-11.3) | b - o001
rien, change, m . :
D) g6 8 Lifestyle 25 ~1.3(95% Cl, -2.9 to 0.4)
AMOS2 RYGB 24 30.2 (95% ClI, 27.6 to 32.9
2 : (95% 0329 | \r P <.001:
Jarvholm, 2023127 Lifestyle 23 42.1(95% Cl, 39.4 to 44.7)
EWL
AGB 25 78.8% (95% Cl, 66.6 to 91.0 9
e P ' oo( v 0910) | MD,65.60(95%Cl, | 509
O'Brin. 2010156 ) Lifestyle 25 13.2% (95% Cl, 2.6 to 21.0) | 50.25 to 80.95)
’ EWL > 50%, AGB 25 21 (84)
N _ NR
n (%) Lifestyle 25 3(12)
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Study Name Outcome Timepoint, Intervention N Mean Change from Baseline, Between-Group
Author, Year years Reported | or Proportion Differences
TWL, % (SD)
BASIC
AGB 29 11.23(7.76) MD, 13.10 (95% CI.
Roebroek, ! 17.49 to 8.72 P00l
2024149 Lifestyle 23 -1.74 (8.05) 49 10 8.72)
AMOS2 TWL, % (SD) | 5 RYGB 24 28.7 (95% Cl 23.8 to 33.6) MD, 29.10 (95% ClI, P < 0012
Jarvholm, 2023127 Lifestyle 23 -0.4 (95% Cl =4.6 to 5.4) 22.48 to 35.72) '
) AGB 25 28.3(95% Cl, 24.9 to 31.7) MD, 24.20 (95% Cl
O'Brien, 2010%%¢ 2 ! ’ P <.001
ren Lifestyle 25 3.1(95% Cl, 0.7 to 6.8) 21.11 to 29.29)
AMOQOS2 TWL = 10% RYGB 24 22(92.0)
’ 2 NR P <.001
Jarvholm, 2023127 | n (%) Lifestyle 23 6 (26.0)

Notes. The AMOS study reported positive results using negative numbers (e.g., -28.7% EWL) and negative results as positive (e.g., +0.4% EWL); we have
converted these values to align with the conventions as reported by other studies. ? Adjusted for stratifying variables (sex and study center).

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; Cl: confidence interval; EWL: excess weight loss; MBS: metabolic and bariatric surgery;
MD: mean difference; NR: not reported; RYGB: Roux-en-Y gastric bypass; SD: standard deviation; TWL: total weight loss.
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Table C4. Cardiovascular Outcomes, MBS vs. Lifestyle Interventions in Children and Adolescents

Study Name

Specific

Timepoint,

Mean Change from

Between-Group

Author, Year  Outcome years nEErvention Reported | Baseline, or Proportion  Differences el
Full remission of baseline comorbidity
Dyslipidemia, RYGB 9 8 (89.0) RR, 1.648 (95% Cl, 0.989
P > .05¢
fMislz n (%) , Lifestyle 10 1(10.0) to 2.747)
2?;;3?2?’ Hypertension, RYGB 7 4 (57.0) RR, 0.124 (95% Cl, 0.019
o : i P <.001¢
n (%) Lifestyle 8 4 (50.0) to 0.793)
O'Brien, Metabolic RYGB 24 24 (100) RR, 0.027 (95% Cl, 0 to
201015 syndrome, n 2 - 13.67)° p==.025
(%) Lifestyle 18 14 (77.8) c
BASIC AGB 3 1(33.3) 8
Roebroek, T2DM,n (%) |1 ER’Z%%;, (95% C1,0.285 | p, | 55
2024149 Lifestyle 3 0 0.
Blood pressure
-4.50 (95% Cl, =9.30 to
AMOS2 ’
Jarvholm ) Rifel 25 0.30) MD, -0.90 (95% ClI, b _ oge
\"4 s _ o, — _ ==\
023127 Liestyle o5 1348? (95% CI, -8.70 to | -7.90 to 6.10)
BASIC Systolic, AGB 27 125 (16)
Roebroek, | MMHEED) 1 MD, -2 (95% Cl, -9 to 5) | P == .56
2024149 Lifestyle 21 123 (10)
O’Brien AGB 24 -12.5 (17.6)
’ 2 MD, 7.8 (-4.5 to 20.1 P> .05
2010156 Nifstyle 18 203 (21.7) (~4.51020.1) -
-6.20 (95% Cl, -10.40
AMOS2 ’
Jarvhol . RYC A to —2.00) MD, -2.40 (95% ClI, bo_ 450
arvholm, - 5 ~ B ==,
023127 Litestyle o5 03(;3? (95% Cl, -8.30 to | -8.50 to 3.80)
BASIC Diastolic, AGB 27 72 (29)
Roebroek, | MMHEED) MD, -2 (95% Cl, -7 to 2) | P==.34
2024149 Lifestyle 21 68 (9)
O’Brien, 5 AGB 24 -6.0 (9.4) MD, 0.9 (95% Cl, -5.9 to P> 05
201015¢ Lifestyle 18 -6.9 (12.5) 7.7) '
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Intervention

Author, Year Outcome years Reported | Baseline, or Proportion | Differences

Study Name  Specific Timepoint, N Mean Change from Between-Group

Cholesterol-related outcomes
BASIC
Roch } 1 AGB 29 43.6 mg/dL (SD, 124) MD, 0.9 (95% Cl, -3.6to ez 49
oebroek, ==.
2024149 Lifestyle 23 40.5 (SD, 9.4) 5.5)
1.7 mmol/L
AMOS2
HDL RYGB 25 (95% Cl, 1.6 to 1.8) )
Jarvholm, 2 1.1 mmol/L NR P> .05
2023127 Lifestyle 25 (957 Cl.1.0to 1 2)
(] , L. .
O'Brien, ) AGB 24 +9.3 mg/dL (SD, 14.7) |'MD, 5.4 (95%Cl,3.5t0 |, .
2010%¢ Lifestyle 18 +3.9 mg/dL (SD, 6) 14) '
2.1 mmol/L
AMOS2
RYGB 25 (95% Cl, 1.9 to 2.3) ]
Jarvholm, LDL 2 NR P>.05
2023127 Lifestyle | 25 2.6 mmORg
(95% Cl, 2.4 to 2.9)
0.8 mmol/L
AMOS2
BEE 25 (95% Cl, 0.6 to 1.0) A
Jarvholm, 2 1.3 mmol/L NR P> .05
20231/ . . Lifestyle 25 £
Triglycerides (95% Cl, 1.1 to 1.5)
BASIC
1 AGB 29 126.0 mg/dL (SD, 389) MD, -333 (95% Cl, pe= 04
e Lifestyl 23 143.0 mg/dL (SD, 63.3) | ~64.3to -2.4) '
2024149 ifestyle .0 mg/dL (SD, 63.3)

Notes. @ Adjusted for stratifying variables (sex and study center). ® Calculated by Center for Evidence-based Policy researchers.

Abbreviations. AGB: adjustable gastric band; Cl: confidence interval; HDL: high-density lipoprotein (cholesterol); LDL: low-density lipoprotein (cholesterol);
MBS: metabolic and bariatric surgery; MD: mean difference; NR: not reported; RYGB: Roux-en-Y gastric bypass; SD: standard deviation; T2DM: type 2
diabetes mellitus.
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Table C5. HRQoL Outcomes, MBS vs. Lifestyle Interventions in Children and Adolescents

Study Name | Timepoint, Mean Change from Baseline, points Between-Group

Subdomain Intervention P Value

\|
Reported

Author, Year | years (95% ClI) Differences
Beck Youth Inventory
Self-concent RYGB 25 8.50 (95% Cl, 4.10 to 12.80) MD, 4.20 (95% Cl, -2.20
P Lifestyle 25 4.30 (95% Cl, -0.50 to 9.00) to 10.60)
At RYGB 25 -4.80(95% Cl, =9.40 to -0.20) MD, -1.40 (95% Cl, -8.10
AMOS2127 Y Lifestyle 25 ~3.40 (95% CI, -8.30 to 1.50) to 5.40)
) Denression RYGB 25 -3.50 (95% Cl, -8.50 to 1.50) MD, -4.90 (95% ClI, bs 05
Jz‘z)g’go'm’ P Lifestyle 25 1.40 (95% Cl, -4.10 to 6.80) ~12.30 to 2.50) :
Anger RYGB 25 -6.00 (95% Cl, -9.70 to -2.30) MD, -0.90 (95% Cl, —6.40
& Lifestyle 25 ~5.10 (95% Cl, =9.20 to -1.10) to 4.70)
Disruptive RYGB 25 -2.30 (95% Cl, —=4.00 to -0.60) MD, -2.00 (95% Cl, —4.50
behavior Lifestyle 25 -0.30 (95% Cl, -2.20 to 1.50) to 0.50)
OP-14 Scale
AMOS2127 _ \ _
s , Obesity-related | RYGB 25 24.30 (95% C1,~35.30 to ~13.10) | Mmp -6.70 (95% Cl, o o5
0023 problems Lifestyle 25 -17.60 (95% CI, -29.50 to -5.70) | ~23.10t09.60)
RAND-36
Bodily oain RYGB 25 +8.60 (95% Cl, 0.50 to 16.80) MD, 4.30 (95% Cl, -7.70
yp Lifestyle 25 +4.40 (95% Cl, -4.40 to 13.20) to 16.30)
Emotional role | RYGB 25 +3.60 (95% Cl, -9.20 to 16.40) MD,1.90 (95% Cl, -16.90
functioning Lifestyle 25 +1.70 (95% ClI, -12.10 to 15.50) to 20.70) bs 05
Emotional well- | RYGB 25 +7.80 (95% Cl, -1.10 to 16.70) MD, 8.00 (95% Cl, -4.90 :
AMOS2127 being Lifestyle 25 ~0.20 (95% CI, -9.70 to 9.20) to 21.00)
) Energy or RYGB 25 +8.30 (95% Cl, -2.80 to 19.40) MD, 6.90 (95% CI, -9.20
J2a0r;20|m, fatigue Lifestyle 25 +1.30 (95% Cl, -10.40 to 13.00) to 23.10)
General health | RYGB 25 +20.90 (95% CI, 11.70 to 30.20) MD, 15.60 (95% C1,2.10 | , _ oo
perceptions Lifestyle 25 +5.30 (95% ClI, -4.50 to 15.20) to 29.10) )
Physical role RYGB 25 +33.00 (95% Cl, 15.30 to 50.60) MD, 25.20 (95% Cl, -0.40 | P==.05
functioning Lifestyle 25 +7.80 (95% ClI, -10.60 to 26.20) to 50.70) 3
Social role RYGB 25 +11.40 (95% CI, —7.60 to 30.40) MD, 9.30 (95% CI, ~18.40 | , .
functioning Lifestyle 25 +2.00 (95% Cl, -18.10 to 22.20) to 37.00) :

Abbreviations. CFB: change from baseline; Cl: confidence interval; HRQoL: health-related quality of life; MBS: metabolic and bariatric surgery; MD: mean
difference; NR: not reported; OP-14: Obesity-related Problems Scale; RYGB: Roux-en-Y gastric bypass; SF-36/RAND-36: 36-item Short-Form Health Survey.
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Author, Year

Table Cé6. Safety Outcomes, MBS vs. Lifestyle Interventions in Children and Adolescents

Outcome

Intervention

Timepoint,

N

Proportion,

Top 3 Adverse Events, n (%)

Study Name

Surgery-related complications

years

Reported

n (%)

« Minor wound complications, grade I: 2 (100)

AMOS?2 6 weeks gv(Sn(’zs)S o 1 of these participants also underwent
hol Complications | RYGB o5 cholecystectomy at 6 weeks post-surgery.
Jarv ;327m, P 2(8.0; 2 o Symptomatic gallstones: 1 (50.0)
2023 2 eveﬁt’s) « Acute abdominal pain without diagnosis or
intervention: 1 (50.0)
Reoperation 1(3.4;1 « Band access port dislocation requiring
BASIC event) reintervention: 1 participant
Roebroek, Surgery- AGB 1 29 2(6.9: 2 . !3and accgss'port di‘slpcation requiring
2023149 related SAEs - intervention: 1 participant
« Gallbladder removal: 1 participant
Overall adverse events (AEs)
12 (48; 13 « Proximal gastric enlargements: 6 (24)
AGB 25 ) « Needle stick injury to tubing: 2 (8)
events) Cholecystectomy: 1 (4)
O'Brien, 2010% | N/A 2 : Y SLECIOMY: . . .
. 11 (44: 18 « Hospital a.dm|55|on for depression and intracranial
Lifestyle 25 events7) hypertension: 1 (4)
« Cholecystectomy: 1 (4)

BASIC 5(17.2:5 « Heartburn or peptic complaints: 3
Roebroek, N/A AGB 1 29 event's)7 « Band access port dislocation: 1
2023149 « Acute gallbladder disease: 1

Abbreviations. AE: adverse event; AGB: adjustable gastric band; MBS: metabolic and bariatric surgery; N/A: not applicable; RYGB: Roux-en-Y gastric
bypass; SAE: serious adverse event.
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Table C7. Summary of Inclusion Criteria and Baseline Characteristics, NRSs of MBS in Adolescents

Study Details Eligibility Criteria Baseline Characteristics

NS Age Mean
StudyName . =~ Number MBS Control  Follow- an . BMI ke/m? Age Mean Female, Non-
Author, Year Enrolled | Type(s)  Group up, ge, ' K8 8¢, BMI, kg/m? % White, %

years years

years
AMOS Sweden | 162 « RYGB | Lifestyle | 5 13to18 | 235 16.5 46.0 65.0% NR
Olbers,
2012177
Teen-LABS us 242 « AGB?? | None 5 13to 19 | 235 17.1 50.5 75.6 28.1
|nge, 2016174 « RYGB

« SGP

Notes. @ Not included in 3-year analysis. ® Not included in 5-year analysis.
Abbreviations. AGB: adjustable gastric banding; BMI: body mass index; MBS: metabolic and bariatric surgery; NR: not reported; NRS: nonrandomized study;
RYGB: Roux-en-Y gastric bypass; SG: sleeve gastrectomy.
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Outcome

Table C8. Selected Long-Term Outcomes, NRSs of MBS in Adolescents
Teen-LABS173-175

3 years; N = =228 (SG and RYGB)

5 years; N == 161 (RYGB only)

AM05176,177
5years; N == 153

Weight-related outcomes

Total weight loss, %

Overall: 27% (95% Cl, 25 to 29)
« RYGB: 28%
« SG: 26%

26% (95% Cl, 23 to 29)

« RYGB: 28% (NR)
« Control: 5% weight gain

BMI mean change from

Overall: -15 (95% Cl, =16 to —=13)

-12.7 (95% Cl, -14.2 to -11.2)

« RYGB: -13.1 (95% Cl -14.5 to

baseline, kg/m? o RYGB: -15 -11.8)
e SG: -13 « Control: +3.3 (95% Cl +1.1 to
+4.8)
« P <.001
BMI < 30 kg/m?, n (%) Overall: 26% NR « RYGB: 37%
« Control: 3%
« P <.001
Comorbidities and cardiovascular risk factors
T2DM remission, n (%) 19 of 20 (95.0) 12 of 14 (85.7) « RYGB: 3 of 3(100)
o Control: NR
Hypertension remission, n (%) 56 of 76 (74.0) 33 of 47 (70.2) « RYGB: 12 of 12 (100)
o Control: NR
Dyslipidemia resolution, n (%) 84 of 128 (66) NR o RYGB: 43 of 52 (83)
o Control: NR
Adverse events
Vitamin B12 deficiency, n (%) 13 of 160 (8.0) NR « RYGB: 16 of 73 (22)
« Control: 2 of 31 (6)
° P == .05
Vitamin D insufficiency, n (%) 74 of 172 (43) NR o RYGB: 46 of 73 (63)
« Control: 20 of 35 (57)
° P == .67
Low iron or ferritin, n (%) 43 of 171 (57) NR e RYGB: 51 of 77 (66)
« Control: 12 of 42 (29)
« P <.001
Anemia, n (%) NR NR » RYGB: 25 of 77 (32.5)

» Control: 3 of 42 (7)
« P <.001
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Outcome

Teen-LABS173-175

3 years; N = =228 (SG and RYGB)

5 years; N == 161 (RYGB only)

AMOSl76,177

Serious adverse events (SAES)

5years; N == 153

Additional abdominal operations
(surgical groups only), n (%)

30 of 228 participants (13.2)
47 events (22.3 per 300 PY)

32 of 161 participants (20)
46 events (19.5 per 500 PY)

« 20 of 80 participants (25)
« 21 events

Death, n (%)

1 of 228 participants (0.4)
« Hypoglycemic event

3 of 161 participants (1.9)
« Suspected sepsis (1)
« Overdose (2)

« No deaths

Note. 9 Surgical groups only.

Abbreviations. BMI: body mass index; Cl: confidence interval; MBS: metabolic and bariatric surgery; NR: not reported; NRS: nonrandomized study; PY:
person years; RYGB: Roux-en-Y gastric bypass; SG: sleeve gastrectomy; T2DM: type 2 diabetes mellitus.
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Appendix D. Full Details of Ongoing Studies
Table D1. Details of Ongoing Studies of MBS

Study Name Expected Enrollment Primary
Trial Number Eligibility Criteria Procedure Type Follow-up Outcome Measures Completion
Location(s) Age Comparators Date
RCTs
ESGORT82 N = 60 o ESG (Overstitch) 3 years o GERD December
NCT04200144 BMI = 30 to < 45 « MWM « Liver disease 2020
Italy 20 to 65 years o Weight loss
DSvsSADI183 N = 140 « SADI-S Upto5 « BMI April 2021
NCT02692469 BMI = 40 or BMI = 35 with « BPD years o Complications
Canada obesity-related comorbidity or « Hypertension
BMI = 30 with T2DM « Micronutrients (ferritin,
18 to 70 years vit B12, vit D)
« T2DM
» Weight loss
TESLA-NASH184 N =30 o ESG (Overstitch) 96 weeks o AEs June 2022
NCT04060368 BMI > 35to <45;0or BMI 2 30 | « SG o Complications
Spain to < 35 with T2DM; NASH « Liver fibrosis
18 to 60 years « T2DM
« Weight loss
NCT04800835185 N =44 « Adjustable IGB 1 year « Weight loss July 2022
Czechia BMI = 27 (Spatz3)
18 to 65 years « Nonadjustable IGB
OAGBvsLLbypass!8 N = 500 « OAGB 10 years « Cholesterol January 2023
NCT04812132 BMI 2 40 or BMI = 35 with « RYGB « CVD
Estonia obesity-related « GERD
comorbidity » Micronutrients (ferritin,
18 to 60 years vit B12)
« T2DM
« Weight loss
NCT0485431718 N =150 « IGB Upto4 « BMI June 2023
Italy BMI > 30 « ESG years o Complications
> 18 years « EVG « Liver disease
« POSE-2 . QOL
o Weight loss
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Study Name Expected Enrollment Primary

Procedure T
Trial Number Eligibility Criteria peedire vpe Follow-up Outcome Measures Completion

C t
Location(s) Age omparators Date

NCT04767490188 N =120 « SADI-S 5 years « BMI September
Canada BMI = 40 or BMI = 35 with « BPD o Complications 2023
obesity-related comorbidity « CVD
18 to 60 years « GERD
« Micronutrients
o Mortality
o QOL
« T2DM
o Weight loss
SADISLEEVE?®®? N =382 « SADI-S 2 years « BMI October
NCT03610256 BMI = 40 or BMI = 35 with « RYGB « Cholesterol 2023
France obesity-related comorbidity o Complications
18 to 65 years « GERD

« Hypertension
« Micronutrients (ferritin,
iron, vit B12, vit D)

o QOL
« T2DM
« Weight loss
UMINO000384321%0 N = 60 « SG 1 year « Cholesterol November
Japan BMI > 27.5 to < 35; T2DM « MWM o Complications 2023
18 to 50 years « CVD
« Hypertension
. QOL
« T2DM
« Weight loss
NCT038756251%1 N =80 « Bariatric surgery 1 year « BMI December
China BMI > 35 or BMI > 30 with (RYGB or SG) o Cholesterol 2023
metabolic syndrome or BMI « Dietitian led « Hypertension
> 25-30; NAFLD lifestyle o Liver disease
18 to 65 years intervention groups « T2DM
« Usual care « Weight loss
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Study Name

Trial Number

Expected Enrollment
Eligibility Criteria

Procedure Type

Follow-up

Outcome Measures

Primary
Completion

Comparators

Location(s) Age Date
TORSBY [192 N = 56 (actual) « SADI-S 10 years « Complications January 2024
NCT03938571 BMI > 45 « BPD « Hypertension
Sweden > 18 years « Micronutrients (vit B12,
vit D)
o T2DM
« Weight loss
OAS|S1?3 N =96 « SADI-S 5 years « Complications July 2024
NCT05948852 BMI =50 « OAGB o GERD
Spain 18 to 65 years « Micronutrients (iron, vit
B12)
« Mortality
o QOL
« Weight loss
NCT05739162194 N =24 « ESG 1 year « Complications January 2025
us BMI = 30 to < 50 « Lifestyle « GERD
22 to 69 years intervention o SAEs
« Weight loss
BAR-31%° N =186 « SADI-S 5 years « Complications April 2025
NCT04861961 BMI = 50 to < 60 « OAGB « GERD
Spain 18 to 65 years « BPD « Hypertension
« Mortality
e QoL
« Revisional surgery
« T2DM
» Weight loss
NCT061388211%¢ N =30 « ESG only 1 year « Liver fibrosis July 2025
us BMI > 30 to < 40; NAFLD o ESG + semaglutide e QoL
21 to 65 years « Semaglutide only « Weight loss
NASHSURG!?” N =100 « RYGB or SG 5 years « Cholesterol March 2026
NCT03472157 BMI = 30; NASH o Lifestyle therapy o Complications
France 18 to 65 years « Mortality
o NASH
« QoL
« T2DM
» Weight loss
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Study Name
Trial Number

Expected Enrollment
Eligibility Criteria

Procedure Type
Comparators

Follow-up

Outcome Measures

Primary
Completion
Date

Location(s)

Age

comorbidity or BMI 2 25 with
T2DM; NAFLD

YOMEGA-2178 N = 368 « OAGB 2 years « BMI October
NCT06057597 BMI = 40 or BMI = 35 with « RYGB « Cholesterol 2027
France obesity-related o Complications
comorbidity « GERD
18 to 65 years « Hypertension
« Micronutrients (ferritin,
iron, vit B12, vit D)
. QOL
« T2DM
« Weight loss
Prospective comparative NRSs
4XL17 N =120 « RYGB 10 years « BMI August 2023
NCT00923819 BMI = 40 or BMI = 35 with » Usual care o Complications
Norway obesity-related comorbidity « QoL
13 to 18 years o Weight loss
NCT043064452%° N =75 « IGB (Obalon) 6 months « T2DM March 2024
uUs BMI > 30 to < 40 « ESG o Weight loss
22 to 65 years « Lifestyle
intervention
ST20MP201 N =100 * SG + MWM 2 years « Hypertension September
NCT04128995 BMI > 35; or > 120% of 95th « MWM only o Liver disease 2024
U percentile and youth-onset « SG only « T2DM
T2DM233
13 to 19 years
YOMEGA 5-7y?%2 N =248 « OAGB 7 years « BMI September
NCT05549271 BMI = 40 or BMI = 35 with « RYGB « Weight loss 2024
France obesity-related
comorbidity
18 to 65 years
Base-NAFLD?%® N =150 « OAGB 2 years « NAFLD December
NCT04366999 BMI = 32.5 or BMI = 27.5 with | « SG « T2DM 2024
China obesity-related « RYGB « Weight loss
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Study Name Expected Enrollment Primary
Trial Number Eligibility Criteria LU N Follow-up Outcome Measures Completion
Location(s) Age LIS Date
16 to 65 years
NCT01344525%%4 N = 480 * SG 3 years « BMI May 2029
Germany BMI > 30 « AGB « Hypertension
18 to 65 years « RYGB « Micronutrients (Vit B12)
« Diet-based lifestyle * QoL
intervention « Weight loss
« Usual care
ROSAZ0> N = 50 « RYGB 5 years o AEs September
NCT03203161 BMI = 40 or BMI 2 35 with * SG o BMI 2029
Belgium obesity-related o Comorbidities
comorbidity « Micronutrients
12 to 17 years « Mortality
. QOL
« Weight loss

Note. Shaded rows indicate studies that include pediatric populations.
Abbreviations. AE: adverse event; AGB: adjustable gastric banding; BMI: body mass index; BPD: biliopancreatic diversion (with or without duodenal switch);
CVD: cardiovascular disease; ESG: endoscopic sleeve gastroplasty; EVG: endoluminal vertical gastroplasty; GERD: gastroesophageal reflux disease; IGB:
intragastric balloon; MBS: metabolic and bariatric surgery; MWM: medical weight management; NAFLD: nonalcoholic fatty liver disease; NASH:
nonalcoholic steatohepatitis; NRS: nonrandomized study; OAGB: one-anastomosis gastric bypass (aka mini gastric bypass); POSE-2: primary obesity surgical
endoluminal 2; QoL: quality of life; RYGB: Roux-en-Y gastric bypass; SADI-S: single-anastomosis duodenal ileostomy with sleeve gastrectomy; SAE: serious
AE; SG: sleeve gastrectomy; T2DM: type 2 diabetes mellitus; vit: vitamin.
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Appendix E. Full Risk-of-Bias and Methodological Quality Assessment Tables
Table E1. Risk-of-Bias Assessments for Included RCTs of MBS

() S -
Study Name g < é’ o = TE - § -g v L 5 S5
Author, Year E £73 5 2< 3 2% S 2z 2 5 = 5
© O O (1) c = D Q = = - b 0 e
= |2 g g3 ®E ESf E 2 £ 8 g%
[ < O 2| £ & n O < (@) i (@) O <
AMQOS2 Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes No [Mod
Jarvholm, 2023127
BASIC Yes Yes No Yes Yes No Yes Yes No Yes Yes Yes No [Mod
Roebroek, 2023147
ENDObesity Il Yes Yes Yes No Yes Yes Yes Yes No No No Yes No |Mod
Rothstein, 202313
IB-005 Yes Yes No No Yes Yes Yes Yes No No No Yes No [High
Courcoulas, 2017151
LIFEXPE-RT Yes Yes Yes No Yes Yes Yes | Unclear | Yes Yes Yes No No [Mod
Ospanov, 202117
MERIT Yes Yes No Yes Yes Yes Yes Yes Yes No No Yes No [Mod
Abu Dayyeh, 202218
O'Brien, 20061°> Yes |Unclear| No | Yes | Yes Yes Yes Yes |Unclear|Unclear| Yes | Yes No |Mod
O'Brien, 2010%°¢ Yes |Unclear] No | Yes [ Yes Yes Yes Yes No Yes | Yes | Yes No |Mod
RYSA Yes Yes No Yes Yes No Yes Yes Yes Yes Yes Yes No [Mod
Heinonen, 2023157
Seetharamaiah, 201714 Yes Yes No | Yes | Yes No Yes Yes Yes Yes No Yes No [Mod
SMART Yes |Unclear| No Yes Yes Yes Yes Yes Yes No No Yes Yes [High
Sullivan, 2018157
Wentworth, 2014161 Yes Yes No | Yes Yes Yes Yes Yes Yes Yes Yes Yes No [Low
YOMEGA Yes Yes No Yes Yes No Yes Yes No Yes Yes Yes No [Mod
Robert, 2019162

Abbreviations. MBS: metabolic and bariatric surgery; Mod: moderate; RCT: randomized controlled trial; RoB: risk-of-bias.
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Table E2. Risk-of-Bias: Economic Modeling Studies of MBS

5 =
2 7] ()
— z:,“ c 2 7 A % g
$ a2 g 8 & S 3 . o |8 i s Q¢t
> o = = - = 00 o 0} v H = o D x ¢
- o O i) = = £ S = o & T - 00 — £
o + (] I 3 g < ] o S O < $ = T 3
= o s (] 9 o O (8] o ~ Q — o — g
£ e ¢ g g E g 8 £ 23 ¢ g g g§
< e o = a) O b3 b o ) > = 2 O<
Finkelstein and Yes Yes Yes Yes Yes No Yes No No No Yes | Unclear | Yes | High
Verghese,
2019177
Kyler, 2019181 No No | Unclear | No No No No No No No No Yes Yes | High
Saumoy, 2023180 Yes Yes Yes Yes Yes Yes Yes No Yes Yes Yes No Yes | Mod

Abbreviations. MBS: metabolic and bariatric surgery; Mod: moderate; RCT: randomized controlled trial; RoB: risk-of-bias.
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Table E3. Methodological Quality of Included Clinical Practice Guidelines for MBS

Rigor of Rigor of
Guideline Developer, Year Development: Development:
Evidence Recommendations

Editorial Scope & Stakeholder Clarity and Overall

Independence Purpose Involvement Presentation ez ol Assessment

US guidelines

American Academy of
Pediatrics, 20238

American Academy of Sleep
Medicine, 202127
American Association of
Clinical Endocrinology
American Association for the Yes Yes Yes Yes Yes Yes Yes Fair
Study of Liver Diseases,
2022206

American Association of
Clinical Endocrinology
American College of
Endocrinology

The Obesity Society
American Society of No Yes No Yes Yes Yes No Fair
Metabolic and Bariatric
Surgery (ASMBS)

Obesity Medicine Association
American Society of
Anesthesiologists, 202072
American Gastroenterological
Association, 2021°1
American Society of
Metabolic and Bariatric
Surgery (ASMBS)
International Federation for No No No No No Yes No Poor
Surgery of Obesity and

Metabolic Disorders (IFSO),
202336

Yes Yes Yes Yes Yes Yes Yes Good

Yes Yes Yes Yes Yes Yes Yes Good

Yes Yes No Yes Yes Yes Yes Good
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i e My Editorial Scope & Stakeholder Clarity and Overall

Independence Purpose Involvement Presentation Applicability Assessment

Guideline Developer, Year Development:| Development:
Evidence Recommendations

American Society of
Metabolic and Bariatric
Surgery (ASMBS), 2020
[statement on SADI-5]?12
Veterans Affairs,
Department of Defense, Yes Yes Yes Yes Yes Yes No Good
2020°°

International guidelines

No No Unclear Yes No No No Poor

Ciangura, 2019214 No Yes No Yes Yes Yes Yes Poor

Diabetes Canada, 2022217 Yes Yes No Yes Yes Yes Yes Fair

European Association for
Endoscopic Surgery, 2022 Yes Yes Yes Yes Yes Yes Yes Good
[rapid guideline]”©

European Society for Clinical
Nutrition and Metabolism,

United European
Gastroenterology, 2022211

International Federation for
Surgery of Obesity and
Metabolic Disorders, 2021
[statement on OAGB]?t3

International Federation for
Surgery of Obesity and
Metabolic Disorders, 2021
[for SADI-S]>*

Japanese Society for
Treatment of Obesity

No Yes Yes Yes No Yes No Fair

No No No Unclear Unclear No No Poor

No No No Yes Unclear No No Poor

Japan Diabetes Society No No Yes Unclear No Yes No Poor

Japan Society for the Study of
Obesity, 2022234
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Guideline Developer, Year

Rigor of
Development: Development:

Evidence Recommendations

Rigor of

Editorial

Scope &
Independence Purpose

Stakeholder Clarity and
Involvement Presentation

Overall

Applicability Assessment

Korean Society of Pediatric
Gastroenterology Hepatology
and Nutrition, 20192%>

No

No

No

Yes

Yes

Yes

No

Poor

Korean Society for the Study
of Obesity, 2023208

No

No

Yes

Yes

Unclear

No

No

Poor

Ministry of Public Health
Qatar, 2021210

No

No

Unclear

Yes

Yes

Yes

Yes

Good

National Institute for Health
and Care Excellence (NICE),
2024 [for overweight and
obesity]?t¢

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Good

National Institute for Health
and Care Excellence (NICE),
Expected 2024 [for ESG]%3°

No

No

Yes

Yes

Yes

Yes

No

Fair

Obesity Canada,

The Canadian Association of
Bariatric Physicians and
Surgeons, 2020°%7

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Good
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Appendix F. Full GRADE Certainty of Evidence Tables
Table F1. GRADE Profile: BMI = 30 to < 35 kg/m? and Obesity-Related Issue or Comorbidity: AGB vs. Lifestyle + Orlistat

Number of Overall
FEIRLE PR Publication Certainty of
(N) and Risk of Bias | Inconsistency Indirectness Imprecision . Comments Effect .
Number of Bias Evu-ience
RCTs Rating
Weight
N =80 No serious | Not No serious | Serious Not Small'study | After the initial 6 000 :
1 RCT155 assessable (downgraded | assessed size months, AGB associated | \1o4erate
(single study) 1 level) with significantly greater
EWL than intensive
medical management
(ranging from 79% to
87% EWL in AGB group
vs. 22% to 41% in
intensive medical
management group)
Difference maintained at
the 10-year timepoint;
both surgery and
medical management
associated with reduced
weight from baseline.
Cardiovascular risk factors
N =80 No serious Not No serious | Very serious | Not Small study | AGB associated with @i
1 RCT155 aszsessable (downgraded | assessed size, wide significantly lower risk of Very low
(single study) 3 levels) Cls, and MetS at 2 years than
very small intensive medical
number of management (2.6% vs.
events. 24.2%; RR, 0.11; 95% Cl,
0.01 to 0.80).
N =80 No serious | Serious No serious | Serious Not Small study | AGB associated with 00
1 RCT155 (downgraded (downgraded | assessed size; not all significantly greater Low
1 level for 1 level) risk factors changes in HDL and
changed diastolic blood pressure
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Number of
Participants

(N) and
Number of
RCTs

Risk of Bias

Inconsistency

inconsistency
within study)

Indirectness

Imprecision

Publication
Bias

Comments

showing lack
of internal
consistency.

Effect

Between-group
differences not observed
for changes in LDL,
systolic blood pressure,
or triglycerides.

Overall
Certainty of
Evidence
Rating

Safety

N =80 No serious | Not No serious | Serious Not Small study | Adverse events occurred | g @@

1 RCT155 assessable (downgraded | assessed size in both the AGB and Moderate
(single study) 1 level) intensive medical

management groups
with a higher proportion
occurring in the medical
group (58% vs. 18%)

All were treated
successfully

Abbreviations. AGB: adjustable gastric band; BMI: body mass index; EWL: excess weight loss; GRADE: Grading of Recommendations, Assessment,
Development, and Evaluation; HDL: high-density lipoprotein (cholesterol); LDL: low-density lipoprotein (cholesterol); MetS: metabolic syndrome; RCT:
randomized controlled trial; RR: risk ratio.
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Table F2. GRADE Profile: BMI > 25 to < 30 kg/m? and T2DM: AGB vs. MDC

Number of Overall
Participants Publication Certainty
(N) and Risk of Bias Inconsistency | Indirectness | Imprecision Bias Comments Effect of
Number of Evidence
RCTs Rating
Weight
N =48 Serious Not No serious Serious Not Small study Participants in the AGB
1 RCT161 (downgraded | assessable (downgraded | assessed size; serious group lost significantly Low
1 level) (single study) 1 level) issue with more weight than
study design, participants in the MDC
funding and group at 2, 5, and 10
investigator years.
conflicts of
interest
Cardiovascular
N =48 Serious Serious No serious | Serious Not Small study AGB was associated @i
1 RCT161 (downgraded | (downgraded (downgraded | assessed §ize; serious with an increa§eq Very low
1 level) 1 level for 1 level) issue with chance of remission
inconsistency study design, from T2DM at 2 years;
within study) funding and however, this was not
investigator maintained at 5- or 10
conflicts of years.
interest;
inconsistency
within study as
effect not
maintained at
all time points
N =48 Serious Serious No serious | Serious Not Small study AGB was associated @i
1 RCT161 (downgraded | (downgraded (downgraded | assessed size; serious ywth 5|gn|f|cant.ly greater Very low
1 level) 1 level for 1 level) issue with improvements in
inconsistency study design, diabetes control
within study) funding and Between-group
investigator differences were not
conflicts of observed for changes in
interest; blood pressure or
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Number of Overall

Participants Publication Certainty

(N) and Risk of Bias Inconsistency Indirectness | Imprecision . Comments Effect of
Bias .
Number of Evidence

RCTs Rating
inconsistency cholesterol, other than
within study as | triglycerides
not all risk
factors
changed
Health-related quality of life (HRQol)
N =48 Serious Serious No serious | Serious Not Small study AGB was associated @i
1 RCTé! (downgraded | (downgraded (downgraded | assessed size; with a greater Very low
1 level) 1 level for 1 level) inconsistency improvement in the
inconsistency within study as | SF-36 physical health
within study) changes were composite score at 2
not maintained | and 5 years.
at all points;
serious issue
with study
design, funding
and
investigator
conflicts of
interest;
Safety
N =48 Serious No serious No serious | Very serious | Not Small study AGB was associated @i
1 RCT161 (downgraded (downgraded | assessed size; serious with a higher rate of AEs Very low
1 level) 2 levels) issue with at 2 years. At 5and 10
study design, years, the number of
funding and AEs was similar.
investigator
conflicts of
interest;

Abbreviations. AE: adverse event; AGB: adjustable gastric band; BMI: body mass index; GRADE: Grading of Recommendations, Assessment, Development,
and Evaluation; HDL: high-density lipoprotein cholesterol; LDL: low-density lipoprotein cholesterol; RCT: randomized controlled trial; SF-36: 36-item Short-
Form Health Survey.
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Table F3. GRADE Summary of Findings: Noncovered vs. Covered MBS Procedure in Adults

Number of Overall
Participants (N) Risk of Inconsiste  Indirectne o Publication Certainty of
: Imprecision . Comments Effect .

and Number of = Bias ncy ss Bias Evidence
RCTs Rating
OAGB vs. RYGB or SG
Weight
N =542 No serious | No serious | No serious | No serious | Not Not Total weight loss ranged 0000
3 assessed downgraded | from 25% to 37% 1 to 3 High
RCTs157.162,164- years post-surgery,
166 regardless of surgical

intervention (i.e., OAGB,

RYGB, SG). Similarly,

excess weight loss ranged

from 60% to 66% in the

same time periods.

One study showed excess

weight loss was maintained

at years 4 and 5 for OAGB,

but not for SG though the

changes were small (a

decrease of approximately

4% to 5% from year

3).165166
Cardiovascular
N =542 No serious | No serious | No serious | No serious | Not Not Rates of remission of 0000
3 assessed downgraded | obesity-related High
RCTs157.162,164- comorbidities (e.g., T2DM,
166 hypertension) and changes

to other cardiovascular risk

factors (e.g., HDL,

triglycerides) were similar

up to 3 years (and in some

cases up to 5 years)

regardless of surgical

intervention (i.e., OAGB,

RYGB, SG).
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Number of Overall
Participants (N) Risk of Inconsiste  Indirectne o Publication Certainty of
: Imprecision . Comments Effect .
and Number of = Bias ncy ss Bias Evidence
RCTs Rating
Health-related quality of life (HRQoL)
N =126 No serious | Not No serious | Serious Not Small study | Improvements in HRQolL, 000 :
1 RCT162 assessable (downgrade | assessed size as measured with Moderate
(single d 1 level) IWQOL-Lite, were similar
study) in individuals who

underwent OAGB or

RYGB.
Safety
N =542 No serious | Serious No serious | No serious | Not Different Reported safety outcomes | g @@:
3 (downgrad assessed markers of varied across the studies, Moderate
RCTs157.162,164- ed 1 level) safety but most showed no
166 reported differences (e.g., rates of

across anemia, vitamin
studies deficiencies, complications

related to surgery)

between the surgical

interventions.

One study reported

significantly more serious

adverse events in

participants who

underwent OAGB

compared with RYGB.

Abbreviations. BMI: body mass index; GRADE: Grading of Recommendations, Assessment, Development, and Evaluation; HDL: high-density lipoprotein
cholesterol; HRQoL: health-related quality of life; IWQOL-Lite: Impact of Weight on Quality of Life-Lite survey; OAGB: one anastomosis gastric bypass; RCT:
randomized controlled trial; RYGB: Roux-en-Y gastric bypass; SG: sleeve gastrectomy; T2DM: type 2 diabetes mellitus.
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Table F4. GRADE Summary of Findings: Noncovered MBS Procedures vs. Lifestyle Intervention in Adults

Number of
Participants

(N) Risk of Bias
Number of
RCTs

Weight

Inconsistency

Indirectness

Imprecision

Publication

Bias

Comments

Effect

Overall
Certainty
of Evidence

Rating

N = 586 Serious
3 (downgraded
RCTs151153167 | 1 level)

No serious

No serious

No serious

Not
assessed

the largest
study
[N=317]
had a high
RoB

Participants who
underwent a surgical
intervention (i.e.,
ESG, IGB, OAGB) had
significantly larger
reductions in weight
and BMI than the
lifestyle
interventions.
Clinically significant
improvements were
also observed in
favor of surgical
interventions, as well
as excess weight loss
and excess BMI loss.

Moderate

Cardiovascular

N =60
1 RCT™¢7

Not
assessable
(single study)

No serious

Serious
(downgraded
1 level)

Serious
(downgraded
1 level)

Not
assessed

Single study
with small
study size,
conducted in
Kazakhstan

Larger improvements
in blood pressure and
triglycerides were
seen in those who
received OAGB
compared with diet
alone.

Additionally,
remission of
prediabetes or T2DM
were achieved in
100% and 93% in the
OAGB group,

Low
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Number of

Participants Overall

Publication Certainty

(N) Risk of Bias Inconsistency Indirectness | Imprecision Comments

Bias of Evidence

Number of Rating

RCTs

respectively; there
were no remissions
of these conditions
for those who were
treated with diet

alone.
Health-related quality of life (HRQolL)
No studies reported health-related quality of life.
Safety
N =350 No serious Serious No serious No serious Not Different Adverse events and 000 :
2 RCTs151.167 (downgraded assessed markers of serious adverse Moderate
1 level) safety events, and the total

reported number of events,

across were much higher for

studies IGB and ESG. The

most common
adverse events were
nausea, vomiting, and
abdominal pain.
Serious adverse
events (e.g., severe
dehydration, surgery-
related injuries) were
experienced by 10%
of those who
underwent IGB; 20%
had the IGB removed
before 6-months.

Abbreviations. BMI: body mass index; ESG: endoscopic sleeve gastroplasty; GRADE: Grading of Recommendations, Assessment, Development, and
Evaluation; HRQoL: health-related quality of life; IGB: intragastric balloon; OAGB: one anastomosis gastric bypass; RCT: randomized controlled trial; T2DM:
type 2 diabetes mellitus.
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Table F5. GRADE Summary of Findings: Noncovered MBS Procedures vs. Sham Surgery in Adults

Number of Overall
apsgtﬁfmtesr(glf) Risk of Bias Inconsistency Indirectness Imprecision ;;Jal:;llcatlon Comments Sfe Etvailgzce
RCTs Rating
Weight
N =657 Serious No serious No serious | No serious | Not The larger | Participants whohad | g @e@:™
2 RCTs15%163 (downgraded assessed study an IGB implanted Moderate
1 level) (N =387) (Obalon or TPS) had
had a high statistically significant
RoB and improvements in BMI
the other at 6 months. They
had a also had significant
moderate improvements in
RoB) EWL, TWL, and the
proportion who
achieved a clinically
meaningful reduction
of 2 5% TWL.
Cardiovascular
N =657 Serious Serious No serious | No serious | Not The larger | Some very small 00
2 RCTs15%163 (downgraded | (downgraded assessed study statistically significant | | .=
1 level) 1 level) (N =387) changes were
had a high observed in favor of
RoB and the IGB devices
the other (Obalon or TPS), but
had a these were not
moderate clinically significant.
RoB);
conflicting
results for
CV risk
factors
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Number of
Participants (N)

Overall

Publication Certainty

Risk of Bias Inconsistency Indirectness Imprecision Comments  Effect

and Number of
RCTs

Health-related quality of life

Bias

of Evidence
Rating

N =270
1 RCT?63

No serious

Not
assessable
(single study)

No serious

Serious
(downgrade
d 1 level)

Not
assessed

Small study
size

Those who had the
TPS device implanted
had greater
improvements in their
total IWQOL-Lite
score compared with
the sham surgery
group (+10.5 vs. +7.8
points, respectively).
These improvements
are considered
clinically meaningful.

Moderate

Safety

N = 657
2 RCT5159,163

Serious
(downgraded
1 level)

No serious

No serious

No serious

Not
assessed

The larger
study

(N =387)
had a high
RoB and
the other
had a
moderate
RoB)

Any AE was common
for all procedures
(ranging from 94% to
100% in IGB groups
and 70% to 98% in
sham surgery groups),
but difference was
significant in 1 study
(n=270; P <.001).
SAEs were rare (2%
to 3% of all
participants).
However, early
removal of TPS
device occurred in
23% of participants.

Moderate

Abbreviations. AE: adverse event; BMI: body mass index; CV: cardiovascular; EWL: excess weight loss; GRADE: Grading of Recommendations, Assessment,
Development, and Evaluation; IGB: intragastric balloon; IWQOL Lite: Impact of Weight on Quality of Life-Lite survey; RCT: randomized controlled trial; RoB:
risk of bias; SAE: serious AE; TPS: TransPyloric Shuttle; TWL: total weight loss.
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Table F6. GRADE Summary of Effectiveness: Weight-Related Outcomes in Adolescents

Number of Overarll
Participants (N)  Risk of . . o Publication CAREN15)
. Inconsistency Indirectness Imprecision . Comments Effect of
Number of Bias Bias Evidence
RCTs Rating
Weight
N =149 No No serious No serious | Very serious | Not Total N; non- | Adolescents who 00
3 RCTs127.149.156 | serious (downgraded | assessed us underwent a RYGB or Low
21 levels) population SG had significantly
larger reductions in
weight (mean total
weight loss, 20 kg) and
BMI (-1.71 kg/m?) than
those in receipt of a
lifestyle intervention.
Cardiovascular risk factors
N = 592 No Serious No serious Very serious Not Small sample | Resolution of high o
3 RCTs127149.156 | serious | (downgraded (downgraded | assessed size; cholesterol was Very low
1 level) 2 levels) resolution of | significantly more likely
comorbidities | in adolescents who
inconsistent. | underwent a surgical
procedure. No
between-group
differences in the
resolution of metabolic
syndrome, T2DM, or
hypertension were
observed.
N =149 No Serious No serious Very serious | Not Small sample | No between-group @i
3 RCTs127.149.156 | serious | (downgraded (downgraded | assessed size; changes | differences in Very low
1 level) 2 levels) in other CV triglyceride
risk factors concentrations were
were observed for RYGB or
inconsistent SG vs. a lifestyle
across intervention; a small,
studies. but not clinically
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Overall

Certainty

Inconsistency Indirectness Imprecision Bias Comments Effect of
Evidence
Rating

Number of
Participants (N)  Risk of Publication

Number of Bias
RCTs

significant, difference
was seen when
comparing AGB with a
lifestyle intervention.
No other between-
group differences were
observed for blood
pressure, HDL or LDL.

Safety
N = 149 No Serious No serious Very serious Not Small sample | Safety outcomes were o
3 RCTs127:149.156 | serious | (downgraded (downgraded | assessed size; small m|n|mally reported. In 2 Very low
1 level) 2 levels) number of studies, only surgery-
events. related outcomes were

reported. In the third
study, AEs occurred in
similar proportions, but
the types of events
differed, and
approximately half were
unrelated to the
interventions.

Note. 9 This represents the subset of participants who had 1 of the comorbidities mentioned; an individual may have had > 1 comorbidity.

Abbreviations. AE: adverse event; BMI: body mass index; GRADE: Grading of Recommendations, Assessment, Development, and Evaluation; HDL: high-
density lipoprotein; LDL: low-density lipoprotein; OP 14: Obesity-related Problems scale; RCT: randomized controlled trial; RYGB: Roux-en-Y gastric bypass;
SG: sleeve gastrectomy; T2DM: type 2 diabetes mellitus.
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Table F7. GRADE Summary of Evidence: Cost-Effectiveness of MBS

Overall
Num.ber s Risk of Bias Inconsistency Indirectness | Imprecision Pybllcatlon Comments Qlfahty ol
Studies Bias Evidence
Rating
MBS in adults
ESG and SG vs semaglutide and lifestyle intervention
1 cost- Serious Not Serious Serious Not (i.e., o ESG was cost- @i
effectiveness | (downgraded | assessable (downgraded | (downgraded | assessed model effective, with an Very low
analysis ! 1 level) (single study) | 1 level) 1 level) sensitivity ICER of $4,105 per
to the cost QALY gained for
of the adults aged 40 with a

procedure; BMI of 33 kg/m>2.
only adults | « SG was cost-
aged 40) effective, with an
ICER of $5,883 per
QALY gained for
adults aged 37 with a
BMI of 33 kg/m?2.
« SG was cost-
effective, with an
ICER of $7,821 per
QALY gained for
adults aged 37 with a
BMI of 44 kg/m?.
Both procedures
were cost-effective
when compared
individually with
lifestyle intervention.
Semaglutide was less
effective and more
costly than another
intervention (i.e.,
dominated)
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Number of
Studies

Risk of Bias

Inconsistency

Indirectness

Imprecision

IGB vs commercially available, nonsurgical weight loss interventions

Publication

Bias

Comments Effect

Overall
Quality of
Evidence
Rating

1 cost- Very serious | Not No serious No serious Not « IGB were not cost- 000
effectiveness | (downgraded | assessable assessed effective for adults Moderate
analysis”? 2 levels) (single study) who are overweight

or obese (BMI

> 25 kg/m?) when
compared with other
nonsurgical options
at any WTP
threshold.

MBS in children and adolescents

No eligible cost-effectiveness analyses comparing MBS with other interventions were identified in the populations of interest.

Comparison of different MBS procedures in adults and children

No eligible cost-effectiveness analyses comparing different bariatric procedures were identified in the populations of interest.

Abbreviations. BMI: body mass index; ESG: endoscopic sleeve gastroplasty; GRADE: Grading of Recommendations, Assessment, Development, and
Evaluation; ICER: incremental cost-effectiveness ratio; IGB: intragastric balloon; MBS: metabolic and bariatric surgery; QALY: quality-adjusted life year; SG:
sleeve gastrectomy; WTP: willingness-to-pay.
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The following is a list of the primary publications (along with any ancillary publications) for the
randomized controlled trials presented in this review. They are arranged alphabetically by study
name (or first author, when no study name was given).

Jarvholm K, Janson A, Peltonen M, et al. Metabolic and bariatric surgery versus intensive non-
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controlled trial in Sweden. Lancet Child Adolesc Health. 2023;7(4):249-260. doi: 10.1016/52352-
4642(22)00373-X.

Janson A, Jarvholm K, Gronowitz E, et al. A randomized controlled trial comparing intensive
non-surgical treatment with bariatric surgery in adolescents aged 13-16 years (AMOS2):
rationale, study design, and patient recruitment. Contemp Clin Trials Commun.
2020;19:100592. doi: 10.1016/j.conctc.2020.100592.

Roebroek YGM, Paulus GF, Talib A, et al. Weight loss and glycemic control after bariatric
surgery in adolescents with severe obesity: a randomized controlled trial. J Adolesc Health.
2023. doi: 10.1016/j.jadohealth.2023.10.024.

Roebroek YGM, Paulus GF, van Mil E, et al. Bariatric surgery in adolescents: a prospective
randomized controlled trial comparing laparoscopic gastric banding to combined lifestyle
interventions in adolescents with severe obesity (BASIC trial). BMC Pediatr. 2019;19(1):34.
doi: 10.1186/512887-019-1395-9.

Rothstein RI, Kopjar B, Woodman GE, et al. Randomized double-blind sham-controlled trial of a
novel silicone-filled endoscopically placed device for weight loss. Tech Innov Gastrointest
Endosc. 2023. doi: 10.1016/j.tige.2023.10.002.

Courcoulas A, Abu Dayyeh BK, Eaton L, et al. Intragastric balloon as an adjunct to lifestyle
intervention: a randomized controlled trial. Int J Obes (Lond). 2017;41(3):427-433. doi:
10.1038/ij0.2016.229.

Ospanov O, Akilzhanova A, Buchwald JN, et al. Stapleless vs stapled gastric bypass vs
hypocaloric diet: a three-arm randomized controlled trial of body mass evolution with
secondary outcomes for telomere length and metabolic syndrome changes. Obes Surg.
2021;31(7):3165-3176. doi: 10.1007/s11695-021-05454-2.

Ospanov O, Yeleuov G, Kadyrova |, Bekmurzinova F. The life expectancy of patients with
metabolic syndrome after weight loss: study protocol for a randomized clinical trial
(LIFEXPE-RT). Trials. 2019;20(1):202. doi: 10.1186/s13063-019-3304-9.
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Abu Dayyeh BK, Bazerbachi F, Vargas EJ, et al. Endoscopic sleeve gastroplasty for treatment of
class 1 and 2 obesity (MERIT): a prospective, multicentre, randomised trial. Lancet.
2022;400(10350):441-451. doi: 10.1016/50140-6736(22)01280-6.

O'Brien PE, Dixon JB, Laurie C, et al. Treatment of mild to moderate obesity with laparoscopic

adjustable gastric banding or an intensive medical program: a randomized trial. Ann Intern Med.
2006;144(9):625-633. doi: 10.7326/0003-4819-144-9-200605020-00005.

O'Brien PE, Brennan L, Laurie C, Brown W. Intensive medical weight loss or laparoscopic
adjustable gastric banding in the treatment of mild to moderate obesity: long-term follow-up
of a prospective randomised trial. Obes Surg. 2013;23(9):1345-1353. doi: 10.1007/s11695-
013-0990-3.

O'Brien PE, Sawyer SM, Laurie C, et al. Laparoscopic adjustable gastric banding in severely
obese adolescents: a randomized trial. Jama. 2010;303(6):519-526. doi: 10.1001/jama.2010.81.

O'Brien PE, Sawyer SM, Laurie C, et al. Laparoscopic adjustable gastric banding in severely
obese adolescents: a randomized trial. Jama. 2010;303(6):519-526. doi: 10.1001/jama.2010.81.

Seetharamaiah S, Tantia O, Goyal G, et al. LSG vs OAGB-1 Year follow-up data-a randomized
control trial. Obes Surg. 2017;27(4):948-954. doi: 10.1007/s11695-016-2403-x.

Jain M, Tantia O, Goyal G, et al. LSG vs MGB-OAGB: 5-year follow-up data and comparative
outcome of the two procedures over long term-results of a randomised control trial. Obes
Surg. 2021;31(3):1223-1232. doi: 10.1007/s11695-020-05119-6.

Shivakumar S, Tantia O, Goyal G, et al. LSG vs MGB-OAGB-3 year follow-up data: a
randomised control trial. Obes Surg. 2018;28(9):2820-2828. doi: 10.1007/s11695-018-3255-3.

Wentworth JM, Playfair J, Laurie C, et al. Multidisciplinary diabetes care with and without
bariatric surgery in overweight people: a randomised controlled trial. Lancet Diabetes Endocrinol.
2014;2(7):545-552. doi: 10.1016/52213-8587(14)70066-X.

Qi QYD, Playfair J, Brown WA, Burton P, O'Brien PE, Wentworth JM. Long-term impact of
weight loss for people with overweight but not obesity, and with type 2 diabetes: 10-year
outcomes of a randomized trial of gastric band surgery. Diabetes Obes Metab.
2023;25(6):1464-1472. doi: 10.1111/dom.14992.

Wentworth JM, Playfair J, Laurie C, et al. Gastric band surgery leads to improved insulin
secretion in overweight people with type 2 diabetes. Obes Surg. 2015;25(12):2400-2407. doi:
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Robert M, Espalieu P, Pelascini E, et al. Efficacy and safety of one anastomosis gastric bypass
versus Roux-en-Y gastric bypass for obesity (YOMEGA): a multicentre, randomised, open-label,
non-inferiority trial. Lancet. 2019;393(10178):1299-1309. doi: 10.1016/50140-6736(19)30475-1.
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The 2 studies, and related publications, listed below met the PICOS criteria, but they were
conducted in a mixed-body mass index (BMI) population, and results were reported as a single
group. For example, a trial comparing Roux-en-Y gastric bypass (RYGB) with usual care, in
individuals with type 2 diabetes mellitus (T2DM) and a BMI > 25 kg/m?, when those with T2DM
and a BMI > 30 kg/m? are already covered for the procedure. All studies had a mean

BMI > 35 kg/m?.

RYGB compared with usual care plus exenatide or usual care alone in Chinese individuals with a
BMI > 28 kg/m?2.

Liang Z, Wu Q, Chen B, Yu P, Zhao H, Ouyang X. Effect of laparoscopic RouxenY gastric bypass
surgery on type 2 diabetes mellitus with hypertension: a randomized controlled trial. Diabetes
Res Clin Pract. 2013;101(1):50-56. doi: 10.1016/j.diabres.2013.04.005.

RYGB or sleeve gastrectomy plus medical therapy, compared with intensive medical therapy
alone, in individuals with a baseline BMI range of 27 to 43 kg/m>.

Schauer PR, Kashyap SR, Wolski K, et al. Bariatric surgery versus intensive medical therapy in
obese patients with diabetes. N Engl J Med. 2012;366(17):1567-1576. doi:
10.1056/NEJMo0a1200225.

Kashyap SR, Bhatt DL, Wolski K, et al. Metabolic effects of bariatric surgery in patients with
moderate obesity and type 2 diabetes: analysis of a randomized control trial comparing
surgery with intensive medical treatment. Diabetes Care. 2013;36(8):2175-2182.

doi: 10.2337/dc12-1596.

Kashyap SR, Bhatt DL, Schauer PR; STAMPEDE Investigators. Bariatric surgery vs. advanced
practice medical management in the treatment of type 2 diabetes mellitus: rationale and
design of the surgical therapy and medications potentially eradicate diabetes efficiently trial
(STAMPEDE). Diabetes Obes Metab. 2010;12(5):452-454. doi: 10.1111/j.1463-
1326.2009.01172.x.

Schauer PR, Bhatt DL, Kirwan JP, et al. Bariatric surgery versus intensive medical therapy for
diabetes--3-year outcomes. N Engl J Med. 2014;370(21):2002-2013.
doi: 10.1056/NEJM0a1401329.

Schauer PR, Bhatt DL, Kirwan JP, et al. Bariatric surgery versus intensive medical therapy for
diabetes - 5-year outcomes. N Engl J Med. 2017;376(7):641-651.
doi: 10.1056/NEJM0a1600869.

Aminian A, Kashyap SR, Wolski KE, et al. Patient-reported outcomes after metabolic surgery
versus medical therapy for diabetes: insights from the STAMPEDE randomized trial. Ann Surg.
2021;274(3):524-532. doi: 10.1097/SLA.0000000000005003.
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Appendix |. Bibliography of Excluded Studies, With Reasons

See attachment for a list of excluded studies, with reason for exclusion (pages 11-127).
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Appendix J. Example Growth Curves for Children and Adolescents

See attachment for 2 example growth curve charts from the Centers for Disease Control and
Prevention (pages J1-J3).
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Appendix K. 30-day Perioperative Safety Outcomes for Covered MBS

See attachment for full methods and report of 30-day surgical outcomes using data from the
MBSAQIP registry (pages K1-KXX).

Note: This attachment is currently in progress, and will be available in the final version of the report.
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Appendix L. MAUDE and Medical Device Recall Reports

See attachment for results from the US Food and Drug Administration (FDA) Manufacturer and
User Facility Device Experience (MAUDE) and Medical Device Recalls databases (pages L1-L135).
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Appendix M. Full Clinical Practice Guidelines Tables

Institution(s) Issuing Guideline or

Consensus Statement

US guidelines

Year
Issued

With or Without
Comorbidities

BMI  Patients

235 of Asian
to Descent,

<40 BMI

Methodological
Quality

Table M1. Clinical Practice Guidelines: MBS Criteria for Adults

With = 1 Severe Obesity-
Related Comorbidity?

BMI
> 35

BMI
> 30

to

<35

Patients

of Asian

Descent,
BMI

With Poorly
Controlled T2DM

Patients

of Asian

Descent,
BMI

BMI
> 30

o American Association of Clinical
Endocrinology?%¢

o American Association for the
Study of Liver Diseases

2022

Fair NR NR NR

/b

v'b

> 32.5°

v > 27.5b

o American Academy of Sleep
Medicine?®’

2021

Good Ve X NR

Ve

NR

NR NR

« American Gastroenterological
Association>?

2021

Good

NR

« Department of Defense>®
« Veterans Affairs

2020

Good v X NR

NR

« American Association of Clinical
Endocrinology’?

o American College of
Endocrinology

« American Society of
Anesthesiologists

« American Society of Metabolic
and Bariatric Surgery (ASMBS)

« Obesity Medicine Association

« The Obesity Society

2020

Fair v X

> 275

« American Society of Metabolic
and Bariatric Surgery (ASMBS)3¢

« International Federation for the
Surgery of Obesity and Metabolic
Disorders (IFSO)

2023

Poor v v

> 275

v >27.5
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Institution(s) Issuing Guideline or Year

Consensus Statement Issued

« American Society of Metabolic 2020
and Bariatric Surgery (ASMBS)?12
[for SADI-S]

Methodological
Quality

Poor

With or Without
Comorbidities

BMI

Patients
of Asian
Descent,

BMI

BMI
> 35 to
<35

With = 1 Severe Obesity-

Related Comorbidity?

BMI
> 30

NR

Patients
of Asian
Descent,

BMI

With Poorly
Controlled T2DM

Patients

BMI of Asian

> 30 Descent,
BMI

International guidelines

« Korean Society for the Study of 2023
Obesity?08

Poor

NR

NR

NR NR

NR > 275

« International Federation for 2021
Surgery of Obesity and Metabolic
Disorders (IFSO)?t3
[for OAGB]

Poor

NR

« International Federation for 2021
Surgery of Obesity and Metabolic
Disorders®*

[for SADI-S]

Poor

NR

« Japanese Society for Treatment 2022
of Obesity???

« Japan Diabetes Society

« Japan Society for the Study of
Obesity

Poor

NR

NR

NR

NR NR

NR

NR > 32¢

« Ministry of Public Health Qatar?1© | 2021

Good

x

NR

x

NR

> 275

« European Association for 2020
Endoscopic Surgery®?

Good

AN

NR

ANIAN
<

NR

NN

NR

« National Institute for Health and Expected
Care Excellence (NICE)>3 2024
[for overweight and obesity]

Good

>37.5

>32.5

> 275

« National Institute for Health and 2024
Care Excellence (NICE)216
[for ESG]

Fair

NR 2275
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With or Without With = 1 Severe Obesity- With Poorly
Comorbidities Related Comorbidity? Controlled T2DM

Institution(s) Issuing Guideline or Year Methodological BMI Patients BMI Patients Patients

Consensus Statement Issued Quality >35 ofAsian BMI of Asian BMI  of Asian
to Descent, 235 Descent, =230 Descent,
<40 BMI BMI BMI
« European Society for Clinical 2022 Fair Ve X NR Ve X NR NR NR
Nutrition and Metabolism?1
« United European
Gastroenterology
« BARIA-MAT (France)?*4 2019 Poor NR
« Obesity Canada®’ 2020 Good v X NR v v'f NR v NR
« The Canadian Association of
Bariatric Physicians and Surgeons
« Diabetes Canada?'’ 2022 Fair NR NR NR vd X NR X NR

Notes. v“denotes yes; X denotes no. 9 Severe obesity-related comorbidities include T2DM, poorly controlled hypertension, NAFLD, OSA, and osteoarthritis,
among others. ? This guideline is specific to adults with obesity and NAFLD or NASH. ¢ This guideline is specific to adults with obesity and OSA.  These
guidelines are specific to adults with obesity and T2DM. € This recommendation is specific to patients with irritable bowel syndrome or disease,
gastroesophageal reflux disease, and liver disease. f This guideline suggests that individuals with Class 1 obesity may be considered for MBS for weight loss or
control of comorbidity when medical and behavioral interventions have been insufficient.

Abbreviations. BMI: body mass index; ESG: endoscopic sleeve gastroplasty; MBS: metabolic and bariatric surgery; N/A: not applicable; NAFLD: nonalcoholic
fatty liver disease; NASH: nonalcoholic steatohepatitis; NR: not reported; OAGB: one-anastomosis gastric bypass; OSA: obstructive sleep apnea; SADI-S:
single-anastomosis duodenal ileostomy with sleeve gastrectomy; T2DM: type 2 diabetes mellitus.
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Table M2.

Title (Year Issued)

Clinical Practice Guideline Recommendations: MBS in Adults

Strength of
Recommendation

Focus Recommendations

US guidelines
American Association of Clinical ESG, IGB | “Endoscopic [MBS] therapies and orally ingested devices Grade C;
Endocrinology Clinical Practice Guideline should not be recommended in persons with NAFLD due to Intermediate/ Weak
for the Diagnosis and Management of insufficient evidence” strength of evidence;
Nonalcoholic Fatty Liver Disease in BEL 2
Primary Care and Endocrinology Clinical Eligibility | “Clinicians should consider [MBS] as an option to treat As stated at left
Settings: Co-Sponsored by the American criteria NAFLD (Grade B; Intermediate/Weak Strength of Evidence;
Association for the Study of Liver Diseases BEL 2) and improve cardiometabolic health (Grade A;
(2022)206 High/Intermediate Strength of Evidence; BEL 2; upgraded
based on the cardiometabolic and all-cause mortality benefits
in all persons with or without NAFLD) in persons with NAFLD
and a BMI > 35 kg/m? (= 32.5 kg/m? in Asian populations),
particularly if T2DM is present”
Eligibility | “[MBS] should also be considered an option in those with a Grade B;
criteria BMI of > 30 to 34.9 kg/m? (> 27.5 to 32.4 kg/m? in Asian Intermediate/ Weak
populations)” Strength of Evidence;
BEL 2
Referral of Adults with Obstructive Sleep Eligibility | “We recommend that clinicians discuss referral to a bariatric Strong
Apnea for Surgical Consultation: An criteria surgeon with adults with OSA and obesity (class 2/3, BMI
American Academy of Sleep Medicine > 35) who are intolerant or unaccepting of [positive airway
Clinical Practice Guideline (2021)%°7 pressure] as part of a patient-oriented discussion of
alternative treatment options”
American Gastroenterological Association | IGB “In individuals with obesity seeking a weight-loss intervention | Conditional
(AGA) Clinical Practice Guidelines on who have failed a trial of conventional weight-loss strategies, | recommendation,
Intragastric Balloons in the Management AGA suggests the use of IGB therapy with lifestyle moderate certainty
of Obesity (2021)>? modification over lifestyle modification alone”
VA/DoD Clinical Practice Guideline for the | Eligibility | “We suggest offering the option of [MBS], in conjunction with | Weak; We suggest
Management of Adult Overweight and criteria a comprehensive lifestyle intervention, to patients with a offering this option.
Obesity (2020)° body mass index of > 30 kg/m? and T2DM”
Eligibility | “We suggest offering the option of [MBS], in conjunction with | Weak; We suggest
criteria a comprehensive lifestyle intervention, for long-term weight offering this option.

loss/maintenance and/or to improve obesity-associated
condition(s) in adult patients with a BMI = 40 kg/m? or those
with BMI > 35 kg/m? with obesity-associated condition(s)”
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Title (Year Issued)

Focus Recommendations

IGB

“We suggest offering [IGB] in conjunction with a
comprehensive lifestyle intervention to patients with obesity
(BMI = 30 kg/m?) who prioritize short-term (up to 6 months)
weight loss”

Strength of
Recommendation

Weak; We suggest

offering this option.

IGB

“There is insufficient evidence to recommend for or against
[IGBs] for long-term weight loss to support chronic weight
management or maintenance”

Neither for nor
against

Clinical Practice Guidelines for the
Perioperative Nutrition, Metabolic, and
Nonsurgical Support of Patients
Undergoing Bariatric Procedures - 2019
Update: Cosponsored by American
Association of Clinical Endocrinologists/
American College of Endocrinology, The
Obesity Society, American Society for
Metabolic and Bariatric Surgery, Obesity
Medicine Association, and American
Society of Anesthesiologists (2020)7?

Eligibility
criteria

“Patients with a BMI > 40 kg/m? without coexisting medical
problems and for whom [MBS] would not be associated with
excessive risk are eligible for [MBS]”

Grade A; BEL 1

Eligibility
criteria

“Patients with a BMI > 35 kg/m? and 1 or more severe ORCs
remediable by weight loss, including T2DM, high risk for
T2DM (insulin resistance, prediabetes, and/or MetS), poorly
controlled HTN, NAFLD or NASH, OSA, osteoarthritis of the
knee or hip, and urinary stress incontinence, should be
considered for a bariatric procedure. Patients with the
following comorbidities and BMI = 35 kg/m? may also be
considered for [MBS], though the strength of evidence is
more variable: obesity-hypoventilation syndrome and
Pickwickian syndrome after a careful evaluation of operative
risk; idiopathic intracranial HTN; GERD; severe venous stasis
disease; impaired mobility due to obesity; and considerably
impaired Qol”

Grade C; BEL 3

Eligibility
criteria

“Patients with BMI > 30 to 34.9 kg/m? and T2DM with
inadequate glycemic control despite optimal lifestyle and
medical therapy should be considered for [MBS]; current
evidence is insufficient to support recommending [MBS] in
the absence of obesity”

Grade B; BEL 2

Eligibility
criteria

“The BMI criterion for [MBS] should be adjusted for ethnicity
(e.g., 2 18.5 to 22.9 kg/m? is normal range, = 23 to 24.9 kg/m?
is overweight, and > 25 kg/m? obesity for Asians)”

Grade D

Eligibility
criteria

“IMBS] should be considered to achieve optimal outcomes
regarding health and QoL when the amount of weight loss
needed to prevent or treat clinically significant ORCs cannot
be obtained using only structured lifestyle change with
medical therapy”

Grade B; BEL 2
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Strength of

Title (Year Issued) Focus Recommendations .
Recommendation
AGB, “Laparoscopic AGB, laparoscopic SG, laparoscopic RYGB, and | Grade A; BEL 1
BPD, laparoscopic BPD, or related procedures should be considered
RYGB, SG | as primary [MBS] procedures performed in patients requiring
weight loss and/or amelioration of ORCs”
BPD “Physicians must exercise caution when recommending BPD, Grade A; BEL 1
BPD, or related procedures because of the greater associated
nutritional risks related to the increased length of bypassed
small intestine”
ESG, IGB “Newer nonsurgical bariatric procedures may be considered Grade C; BEL 3
for selected patients who are expected to benefit from short-
term (i.e., about 6 months) intervention with ongoing and
durable structured lifestyle with/without medical therapy”
2022 American Society of Metabolic and Eligibility “MBS is recommended for individuals with BMI > 35 kg/m?, NR
Bariatric Surgery and International criteria regardless of presence, absence, or severity of co-
Federation for the Surgery of Obesity and morbidities.”
Metabolic Disorders Indications for Eligibility | “MBS is recommended in patients with T2DM and BMI NR
Metabolic and Bariatric Surgery (2023)3¢ criteria > 30 kg/m?2.” “MBS should be considered in individuals with
BMI of 30 to 34.9 kg/m? who do not achieve substantial or
durable weight loss or co-morbidity improvement using
nonsurgical methods.”
Eligibility = | “Clinical obesity in the Asian population is recognized in NR
criteria individuals with BMI > 25 kg/m?. Access to MBS should not
be denied solely based on traditional BMI risk zones”
American Society for Metabolic and SADI-S SADI-S is "endorsed by ASMBS as an appropriate [MBS] NR
Bariatric Surgery Updated Statement on procedure"
Single-Anastomosis Duodenal Switch
(2020)%12
International guidelines
Evaluation and Treatment of Obesity and Eligibility | “[MBS] should be considered in Korean adults with a BMI Grade lla, level of
Its Comorbidities: 2022 Update of Clinical | criteria > 35 kg/m?, or a BMI = 30 kg/m? or more with obesity-related | evidence B

Practice Guidelines for Obesity by the

comorbidities, who have failed to lose weight with
nonsurgical treatment”
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Title (Year Issued)

Korean Society for the Study of Obesity

Focus Recommendations

Eligibility

“IMBS] should be considered in individuals with T2DM with a

Strength of
Recommendation

Grade lla, level of

(2023)208 criteria BMI > 27.5 kg/m? and a blood sugar level that is not properly | evidence B
controlled with nonsurgical treatment”
AGB, “It is recommended to choose from among standard Grade |, level of
BPD, procedures that have been proven to be effective and safe, evidence A
RYGB, SG | such as SG, RYGB, AGB, and BPD, taking into account the
individual’s status”
Metabolic Surgery in Treatment of Obese | SG “SG is recommended for obese patients with T2DM with a Recommendation
Japanese Patients with Type 2 Diabetes: A short duration of diabetes and a well-retained insulin
Joint Consensus Statement from the secretory capacity”
Japanese Society for Treatment of Eligibility “IMBS] is recommended as a treatment option regardless of Recommendation
Obesity, the Japan Diabetes Society, and criteria glycemic control if the patient has T2DM with
the Japan Society for the Study of Obesity BMI > 35 kg/m? at the time of consultation and the
(2022)209 BMI > 35 kg/m? persists despite treatments by a diabetologist
or obesity specialist for> 6 months.”
Eligibility | “[MBS] should be considered a treatment option if the patient | Consideration
criteria has T2DM with BMI = 32 kg/m? at the time of consultation
and has not achieved> 5% weight loss or has achieved it but
continues to have poor glycemic control (HbA1c > 8.0%)
despite treatments by a diabetologist or obesity specialist
for> 6 months”
RYGB “Because the remission rate of diabetes is higher in the cases | Consideration
with a surgery that add the malabsorptive procedure such as
gastrointestinal bypass, it is advisable to consider carrying out
the gastrointestinal bypass surgery for patients with reduced
insulin secretory capacity.”
European Guideline on Obesity Care in Eligibility | “In patients with [irritable bowel disease] and BMI > 40 kg/m? | Grade of
Patients with Gastrointestinal and Liver criteria or > 35 kg/m? with obesity-related comorbidities and recommendation O -
Diseases - Joint European Society for previous failed nonsurgical weight-loss attempts can be Strong consensus
Clinical Nutrition and Metabolism / United offered [MBS], preferably considering non-malabsorptive
European Gastroenterology Guideline procedures not involving the small bowel”
(2022)211 Eligibility | “Patients with [irritable bowel syndrome] and BMI > 40 kg/m? | Grade of
criteria or > 35 kg/m? with obesity-related comorbidities can be recommendation:

offered [MBS] provided that serious attempts to lose weight
with nonsurgical methods have been made”

GPP (Good practice
points/expert
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Recommendation
consensus); Strong
consensus

Eligibility | “Patients with [chronic liver disease] (NAFLD or NASH) with Grade of

criteria BMI > 35 kg/m? unresponsive to multimodality treatment recommendation B;
should be considered for [MBS]” Strong consensus

Eligibility | “In patients with GERD and BMI = 40 kg/m? or > 35 kg/m? Grade of

criteria; with obesity-related comorbidities, [MBS] can be considered recommendation O;

RYGB to achieve weight reduction if nonsurgical interventions failed | Strong consensus
to achieve the goals. The preferred procedure is RYGB”

RYGB, SG | “RYGB or laparoscopic SG should be preferred as [MBS] Grade of
procedures in patients with obesity and NAFLD” recommendation B;

Strong consensus

IFSO Update Position Statement on One OAGB "The outcomes from OAGB are promising...and appear at NR

Anastomosis Gastric Bypass (OAGB) least equivalent to other [MBS] procedures"

(2021)%13

Single Anastomosis Duodenal-lleal Bypass | SADI-S “Nutritional deficiencies are emerging as long-term safety NR

with Sleeve Gastrectomy/One concerns for the SADI-S/OADS procedure”

Anastomosis Duodenal Switch SADI-S “IFSO supports the SADI-S/OADS as a recognized [MBS], but | NR

(SADI-S/OADS) IFSO Position Statement- highly encourages RCTs in the near future”

Update 2020 (2021)>*

Clinical Practice Guidelines of the Eligibility “Laparoscopic [MBS] should be considered for patients with Strong

European Association for Endoscopic criteria BMI > 40 kg/m? and for patients with BMI > 35 to < 40 kg/m? | recommendation

Surgery (EAES) on Bariatric Surgery: with associated comorbidities that are expected to improve

Update 2020 with weight loss”

Endorsed by IFSO-EC, EASO and Eligibility | “Laparoscopic [MBS] should be considered for patients with Strong
ESPCOP3> criteria > BMI > 30 to 35 kg/m? and T2DM and/or arterial recommendation
hypertension with poor control despite optimal medical
therapy”

AGB “AGB surgeries are associated with a high rate of reoperations | Position statement
for complications or conversion to another bariatric
procedure for insufficient weight loss in the long term”

AGB, SG “SG may be preferred over adjustable gastric banding for Conditional
weight loss and control/resolution of metabolic recommendation
comorbidities”

AGB, “RYGB should be preferred over [AGB]” Strong

RYGB recommendation
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BPD, SG

“No recommendation for either BPD or SG can be made on
the basis of available comparative evidence”

Strength of

Recommendation

Conditional

recommendation

BPD, “With regard to mid-term weight loss there is no difference Position statement
RYGB between BPD and RYGB. BPD is superior to RYGB for
control/ remission of T2DM. Long-term comparative data are,
however, lacking”
OAGB “OAGB may offer greater short-term weight loss compared to | Position statement
RYGB, gastric plication, AGB and SG. Long-term comparative
data are, however, lacking. The effect on nutritional
deficiencies remains controversial.”
SADI-S “No recommendation on SADI-S compared with OAGB, BPD, | Conditional
RYGB or SG can be made on the basis of available evidence” recommendation
Clinical Practice Guidelines for Eligibility “A minimal interval of 12 months between BS [bariatric Grade C
Childbearing Female Candidates for criteria surgery] and pregnancy is recommended to allow the weight
Bariatric Surgery, Pregnancy, and Post- of the patient to stabilize.”
partum Management After Bariatric SG “Available data on pregnancy after sleeve gastrectomy are Grade C
Surgery (2019)*4 insufficient to recommend this intervention over others.”
BPD, BPD, OAGB, and SADI-S “should be considered with caution" | Grade C
OAGSB, for women of a childbearing age "given the nutritional
SADI-S deficiencies and cases of undernutrition associated with these
procedures”
AGB “AGB deflation is associated with higher maternal weight gain, | Grade C
and thus systematic deflation is not recommended during
pregnancy”
AGB “AGB inflation is not recommended either throughout Grade C
pregnancy and rapid deflation is indicated if digestive
symptoms appear"
Obesity Canada and the Canadian Eligibility | “IMBS] can be considered for people with BMI > 40 kg/m?, or | Level 4, Grade D,
Association of Bariatric Physicians and criteria BMI > 35 kg/m? with at least one adiposity-related disease” Consensus
Surgeons Clinical Practice Guidelines: Eligibility | “[MBS] should be considered in patients with poorly Level 1a; Grade A
Bariatric Surgery: Surgical Options and criteria controlled T2DM and Class 1 obesity (BMI = 30 to
Outcomes (2020)%7 < 35 kg/m?) despite optimal medical management”
Eligibility | “[MBS] may be considered for weight loss and/or to control Level 2a, Grade B
criteria adiposity-related diseases in persons with Class 1 obesity, in
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Title (Year Issued)
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whom optimal medical and behavioral management have
been insufficient to produce significant weight loss”

Strength of
Recommendation

patient should be assessed, and their comorbidity
management optimized, prior to surgery. Consider surgery
at a lower BMI (> 27.5 kg/m?) after MDT assessment for
people of South Asian family origin, who have diabetes.
o BMI > 35 to 39.9 kg/m? with obesity-related complications.
« BMI > 40 kg/m? without obesity-related complications.

BPD, “We suggest the choice of [MBS] (SG, gastric bypass or Level 4, Grade D,
RYGB, SG | duodenal switch) be decided according to the patient’s need, Consensus
in collaboration with an experienced interprofessional team”
OAGB “We suggest that [OAGB] not be routinely offered, due to Level 4, Grade D,
long-term complications in comparison with standard RYGB”
AGB “We suggest that AGB not be offered due to unacceptable Level 4, Grade D
complications and long-term failure”
Remission of Type 2 Diabetes: Diabetes Eligibility | “[MBS] should be recommended to nonpregnant adults with Grade A, Level 1A
Canada Clinical Practice Guidelines Expert | criteria T2DM and a BMI = 35 kg/m? as an option to potentially
Working Group (2022)%Y7 induce T2DM remission”
Eligibility | “[MBS] for diabetes remission cannot be recommended at this | NR
criteria time in those with preoperative BMI > 30 to < 35 kg/m?
because of limitations of current evidence on the relative
remission rates with different types of [MBS] procedures and
the balance of potential risks and long-term effects of [MBS]
in individuals with T2DM with nonsevere obesity”
Ministry of Public Health Qatar National IGB “Endoscopic [MBSs] are indicated in the following patients: Recommended best
Clinical Guideline: Bariatric & Metabolic BMI > 27 kg/m? with obesity-related complications; BMI practice on the basis
Surgery in Adults (2021)%1° > 30 kg/m? without obesity-related complications; BMI of the clinical
> 40 kg/m?. When the patient prefers nonsurgical experience of the
management, there is a contraindication to surgery. Guideline
Preoperative weight loss as a ‘bridge therapy’ to safe surgery Development Group
is required” members
Eligibility | “[MBS] is indicated in the following patients: Recommended best
criteria « BMI > 30 to 34.9 kg/m? with uncontrollable T2DM: The practice on the basis

of the clinical
experience of the
Guideline
Development Group
members
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« Special populations, e.g.: Waiting for organ transplantation
with a BMI = 30 kg/m? and demonstrated lack of response
to specialist medical weight management.

« Post-renal transplant with a BMI > 30 kg/m? and an
uncontrollable obesity complication”

NICE Guideline: Overweight and Obesity Eligibility | “Offer adults a referral for a comprehensive assessment by NR
Management: Draft for Consultation criteria specialist overweight and obesity management services
(Expected 2024)>3 providing multidisciplinary management of obesity, to see

whether [MBS] is suitable for them if they: have a BMI

> 40 kg/m?, BMI = 35 kg/m? to 39.9 kg/m? with a significant
health condition that could be improved if they lost weight
and agree to the necessary long-term follow up after surgery
(for example, lifelong annual reviews)”

Eligibility | “Offer an expedited assessment for [MBS] to people: with a NR
criteria BMI > 35 kg/m? who have recent-onset (diagnosed within the
past 10 years) T2DM and as long as they are also receiving, or
will receive, assessment in a specialist overweight and obesity
management service”

Eligibility | “Consider an expedited assessment for [MBS] for people: with | NR
criteria a BMI of > 30 to 34.9 kg/m? who have recent-onset
(diagnosed within the past 10 years) T2DM and who are also
receiving, or will receive, assessment in a specialist
overweight and obesity management service”

Eligibility | “Consider an expedited assessment for [MBS] for people of NR
criteria South Asian, Chinese, other Asian, Middle Eastern, Black
African, or African-Caribbean background using a lower BMI
threshold (reduced by 2.5 kg/m?) than in [the previous
recommendations], to account for the fact that these groups
are prone to central adiposity and their cardiometabolic risk
occurs at lower BMI”

NICE Interventional Procedures Guidance: | ESG “ESG for obesity may be used if standard arrangements are in | NR
Endoscopic Sleeve Gastroplasty for place for clinical governance, consent and audit”
Obesity (2024)216
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European Association for Endoscopic SG; “We suggest SG or laparoscopic RYGB over AGB, BPD with NR
Surgery Rapid Guideline: Systematic RYGB,; duodenal switch, and gastric plication for the management of
Review, Network Meta-Analysis, CINeMA | AGB; BPD | severe obesity and associated metabolic diseases”
ér:)(:rl]SeiéliEoiséiﬁa:?S?tS’uarnifyu-ggz:rirs]ion OAGB; “OAGB and SADI-S are suggested as alternatives, although NR
& SADI-S evidence on benefits and harms, and specific selection criteria

202270

is limited compared to SG and RYGB”
Note. Readers should visit the full reference to determine how each guideline defines the strength of recommendations and quality of evidence.
Abbreviations. AGB: adjustable gastric banding; BEL: best evidence level; BMI: body mass index; BPD: biliopancreatic diversion with or without duodenal
switch; EASO: European Association for the Study of Obesity; ESG: endoscopic sleeve gastroplasty; ESPCOP: European Society for the Peri-operative Care
of the Obese Patient; GERD: gastroesophageal reflux disease; IFSO: International Federation for the Surgery of Obesity and Metabolic Disorders; IFSO-EC:
IFSO, European Chapter; IGB: intragastric balloon; MBS: metabolic and bariatric surgery; MetS: metabolic syndrome; NAFLD: nonalcoholic fatty liver
disease; NICE: National Institute for Health and Care Excellence; NR: not reported; OAGB: one-anastomosis gastric bypass; OAGB/MGB: one-anastomosis
gastric bypass/mini gastric bypass; ORC: obesity-related comorbidity; RYGB: Roux-en-Y gastric bypass; SADI-S: single-anastomosis duodenal ileostomy with
sleeve gastrectomy; SADI-S/OADS: single-anastomosis duodenal ileostomy with sleeve gastrectomy/one anastomosis duodenal switch; SG: sleeve
gastrectomy; T2DM: type 2 diabetes mellitus; VA/DoD: US Veterans Affairs/Department of Defense.
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120% of 95th Only After
Percentile or Only After  Completion
35 to 39.9 Nonsurgical = of Growth

140% of the
Institution(s) Issuing Guideline | Year 95th
or Consensus Statement Published | Percentile or

Multidisciplinary Methodological

Care Quality

BMland =21  Interventions and
el =2 Severe ORC* Puberty
US guidelines
* American Academy of 2023 v v NR Xb v Good
Pediatrics®
« American Society of 2023 v v NR X v Poor
Metabolic and Bariatric
Surgery3¢
« International Federation for
Surgery of Obesity and

Metabolic Disorders

International guidelines

« Korean Society for the Study | 2023 v v v v v Poor
of Obesity208
« Korean Society of Pediatric 2019 v v v v v Poor

Gastroenterology

Hepatology and Nutrition?'®
« National Institute for Health | Expected NR NR NR v v Good

and Care Excellence (NICE)®® | 2024

Notes. v“denotes yes; X denotes no. 9 Severe obesity-related comorbidities include T2DM, poorly controlled hypertension, NAFLD, OSA, or osteoarthritis,
among others.  The recommendation from this guideline is intended for adolescents aged > 13 years.

Abbreviations. BMI: body mass index; NAFLD: nonalcoholic fatty liver disease; NR: not reported; ORC: obesity-related comorbidity; OSA: obstructive sleep
apnea; T2DM: type 2 diabetes mellitus
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Title (Year Issued)

Recommendations

Strength of
Recommendations

considered if the BMI > 35 kg/m?, the BMI is higher than
120% of the 95th percentile, and there are obesity-related
comorbidities or if BMI = 40 kg/m? or exceeds 140% of the
95th percentile.”

American Academy of Pediatrics Clinical Eligibility “Pediatricians and other PHCPs should offer referral for Grade C; moderate
Practice Guideline for the Evaluation and criteria adolescents 13 y and older with severe obesity (BMI strength
Treatment of Children and Adolescents > 120% of the 95th percentile for age and sex) for
With Obesity (2023)8 evaluation for [MBS] to local or regional comprehensive
multidisciplinary pediatric [MBS] centers”
RYGB; SG | “Referral for evaluation to a comprehensive pediatric [MBS] | N/A
center may result in the determination of eligibility for
laparoscopic RYGB or vertical SG”
Qualifying | “Intentional vagueness: This action statement does not N/A
note recommend surgery for all who have severe obesity but
rather the opportunity for children, adolescents, and
families to consider and undergo evaluation”
2022 American Society of Metabolic and Eligibility “Children and adolescents with BMI > 120% of the 95th NR
Bariatric Surgery and International criteria percentile and a major co-morbidity, or a BMI > 140% of
Federation for the Surgery of Obesity and the 95th percentile, should be considered for MBS after
Metabolic Disorders Indications for evaluation by a multidisciplinary team in a specialty center.”
Metabolic and Bariatric Surgery (2023)%¢
NICE Guideline: Overweight and Obesity NR “Surgery for obesity is not generally recommended in
Management: Draft for Consultation children or young people.”
(2023)°3 “Surgery for obesity may be considered for young people
only in exceptional circumstances, and if they have
achieved or nearly achieved physiological maturity.”
Evaluation and Treatment of Obesity and Eligibility “In cases where weight gain and obesity-related Grade llb; Level of
Its Comorbidities: 2022 Update of Clinical criteria comorbidities are sustained even with intensive evidence: C
Practice Guidelines for Obesity by the multidisciplinary treatment and pharmacotherapy for
Korean Society for the Study of Obesity obesity, surgical therapy may be considered in limited
(2023)208 cases, only after completion of growth and puberty.”
“In pediatric and adolescent cases, surgery may be NR
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Strength of

Title (Year Issued) Focus Recommendations .
Recommendations

Clinical Practice Guideline for the Diagnosis | Eligibility “We recommend that pharmacotherapy and [MBS] be Strength of evidence:
and Treatment of Pediatric Obesity: criteria considered only in patients with morbid obesity with major | V; grade of
Recommendations from the Committee on comorbidities after a formal program of intensive lifestyle recommendation: A
Pediatric Obesity of the Korean Society of modification has failed.”
Pediatric Gastroenterology Hepatology and “We recommend that [MBS] be an appropriate option to Strength of evidence,
Nutrition (2019)2%° improve health when adolescents with a BMI > 40 kg/m? or | V; grade of

> 35 kg/m? and obesity-related comorbidities fail to recommendation, A

respond to behavioral interventions (with or without
pharmacotherapy) for sufficient weight loss to achieve
targeted health outcome goals and when they attain
Tanner 4 or 5 pubertal development and final or near-final
adult height.”

Note. Readers should visit the full reference to determine how each guideline defines the strength of recommendations and quality of evidence.
Abbreviations. BMI: body mass index; MBS: metabolic and bariatric surgery; N/A: not applicable; NICE: National Institute for Health and Care Excellence;
NR: not reported; PHCP: primary health care provider; RYGB: Roux-en-Y gastric bypass; SG: sleeve gastrectomy.

Bariatric Surgery: Draft Evidence Report 224



	List of Tables
	List of Figures
	List of Abbreviations
	Executive Summary
	Purpose
	Methods
	Data Sources
	Study and Guideline Selection
	Data Extraction and Risk-of-Bias Assessment
	Data Synthesis and Analysis

	Results
	Cost-Effectiveness Outcomes
	Clinical Practice Guidelines and Payer Policies
	Conclusions
	Technology of Interest
	Policy Context
	Contextual Questions
	Key Questions
	Data Sources
	Study and Guideline Selection
	Data Extraction and Risk of Bias Assessment
	Data Synthesis and Analysis
	Contextual Questions
	Overall Effectiveness of Nonsurgical Weight Management (CQ1)
	Overall Safety of Currently Covered MBS (CQ2)
	Accreditation Designations and Standards (CQ3)
	Criteria for Revision or Conversion of Bariatric Surgeries (CQ4)

	Effectiveness and Safety of MBS in Adults (KQ1 to KQ4)
	Effectiveness and Safety of MBS in Adolescents (KQ1 to KQ4)
	30-Day Safety Outcomes (KQ3)
	Cost-Effectiveness of MBS (KQ5)
	Ongoing Studies
	Evidence Summary
	Clinical Practice Guidelines
	Revisional MBS (CQ4)

	Select Payer Coverage Determinations

	Technical Report
	Background
	Technology of Interest
	Overweight and Obesity
	Definitions
	Prevalence
	Causes
	Consequences

	Metabolic and Bariatric Surgery
	Treatment
	Focus of Research
	Types of MBS
	Table 1. ASMBS-Endorsed Procedures and FDA-Approved Devices for MBS
	Table 2. Additional Details for Intragastric Balloon Devices


	Disparities in Access to and Outcomes of MBS
	Medicaid Beneficiaries and MBS

	Policy Context

	Washington State Utilization and Cost Data
	Populations
	Methods
	Findings

	Methods
	Contextual Questions
	Key Questions
	PICOS and Eligible Studies
	Table 3. Detailed Inclusion and Exclusion Criteria for Studies of MBS

	Overview of Key Outcome Measures
	Data Sources and Searches
	Screening, Data Abstraction and Quality Assessment
	Table 4. Summary of Key Outcomes for Studies of Metabolic and Bariatric Surgery

	Screening, Data Abstraction and Quality Assessment
	Registry Studies

	Contextual Questions
	Effectiveness Profile of Nonsurgical Weight Management Treatments (CQ1)
	Nonsurgical Weight Management in Adults
	Nonsurgical Weight Management in Children and Adolescents

	Safety Profile of Covered Bariatric Procedures (CQ2)
	Accreditation Standards and Center of Excellence Designations (CQ3)
	National Accreditation
	Table 5. MBSAQIP Accreditation Designation Descriptions
	Payer Accreditation Programs
	Table 6. Commercial Payer Bariatric Accreditation Programs



	Professional Guidance on Revision and Conversion of MBS (CQ4)

	Evidence Summary
	Table 7. Summary of Inclusion Criteria and Baseline Characteristics for All Included RCTs of MBS
	Covered Procedures for Adults Not Eligible for Covered MBS (KQ1a and KQ3)
	History
	Study Characteristics
	Adults With a BMI ≥ 30 to < 35 kg/m2 and an Obesity-Related Issue or Comorbidity
	Table 8. GRADE Summary of Findings: Adults With BMI ≥ 30 to < 35 kg/m2 and an Obesity-Related Issue or Comorbidity: AGB vs. Lifestyle + Orlistat
	Weight
	Cardiovascular Risk Factors
	At the start of the study, 15 individuals in each group were living with MetS.155 Metabolic syndrome resolution was significantly more likely in the AGB group compared with those in the intensive medical management group at 2 years, but not 10 years (...

	Health-Related Quality of Life
	Safety

	Adults With a BMI ≥ 25 to < 30 kg/m2 and T2DM
	Table 9. GRADE Summary of Findings: Adults With BMI ≥ 25 to < 30 kg/m2 and T2DM: AGB vs. MDC
	Weight
	Cardiovascular Risk Factors
	Health-Related Quality of Life
	Safety


	Procedures Not Currently Covered for Any Adult Population (KQ2a and KQ3)
	History
	Study Characteristics
	Noncovered Procedures Compared With a Covered Procedure in Adults
	Table 10. GRADE Summary of Findings for Noncovered MBS Procedures vs. Covered MBS Procedures in Adults
	Weight
	Cardiovascular Risk Factors
	Health-Related Quality of Life
	Safety

	Noncovered Procedures Compared With a Lifestyle Intervention in Adults
	Table 11. GRADE Summary of Findings for Noncovered MBS Procedures Compared vs. Lifestyle Interventions in Adults
	Weight
	Cardiovascular Risk Factors
	Health-Related Quality of Life
	Safety

	Noncovered Procedures Compared With Sham Surgery in Adults
	Table 12. GRADE Summary of Findings: Noncovered MBS Procedures vs. Sham Surgery in Adults
	Weight
	Cardiovascular Risk Factors
	Health-Related Quality of Life
	Safety


	Metabolic and Bariatric Surgery in Children and Adolescents (KQ1b, KQ2b, and KQ3)
	History
	Study Characteristics
	Table 13. GRADE Summary of Effectiveness for Weight-Related Outcomes in Adolescents
	Weight
	Cardiovascular Risk Factors
	Health-Related Quality of Life
	Safety

	Longer-Term Outcomes in Children and Adolescents
	Weight Change
	Cardiovascular Risk Factors
	Quality of Life
	Adverse Events


	Short-Term and Long-Term Safety of MBS (KQ3 and CQ2)
	Real-World Evidence Analysis of 30-Day Safety Outcomes (KQ3)
	Table 14. 30-day SAE Rates from the MBSAQIP Registry by Procedure, 2016 to 2022
	Deaths
	Hospital Readmissions
	Emergency Department Admissions
	Reoperations


	Long-Term Safety and Effectiveness of MBS (CQ2)
	Long-Term Outcomes in Adults
	Long-Term Outcomes in Adolescents

	Economic Outcomes (KQ4)
	Table 15. Summary Study Characteristics of Economic Studies of Bariatric Surgery
	GRADE Summary of Findings
	Table 16. GRADE Summary of Findings: Cost-Effectiveness of MBS

	Costs of Bariatric Surgery vs. Other Weight Management Interventions
	Endoscopic Sleeve Gastroplasty and Sleeve Gastrectomy in Adults
	Intragastric Balloons in Adults
	Children and Adolescents

	Summary

	Ongoing Studies
	Head-to-Head Studies
	MBS Compared With a Lifestyle Intervention
	Table 17. Ongoing Studies of Metabolic and Bariatric Surgery



	Clinical Practice Guidelines
	Metabolic and Bariatric Surgery in Adults
	Eligibility Criteria
	Recommendations

	Metabolic and Bariatric Surgery in Children and Adolescents
	Eligibility Criteria
	Recommendations

	Professional Guidance on Revision and Conversion of MBS (CQ4)
	Revisional MBS Criteria from Clinical Practice Guidelines
	Procedure-specific Guidance
	SADI-S
	SG
	OAGB



	Selected Payer Coverage Determinations
	Table 18. Summary of Coverage Criteria for MBS by Payer
	Medicare
	Medicaid
	Private Payers
	Adults
	Adolescents


	Discussion
	Summary
	Limitations

	Conclusions

	References
	Appendix A. Clinical Evidence Methods
	Table A1. Bibliographic Databases Searched
	Gray Literature Sources
	Ovid MEDLINE ALL Search Strategy
	CENTRAL via Ovid
	EBM Reviews – Cochrane Central Register of Controlled Trials (CENTRAL )

	Gray Literature Search Terms
	Ongoing Studies
	Clinical Practice Guidelines
	Inclusion and Exclusion Criteria
	Table A2. Detailed Inclusion and Exclusion Criteria

	Randomized Controlled Trials
	Clinical Practice Guidelines
	Table A3. Risk-of-Bias Assessment: Randomized Controlled Trials
	Table A4. Risk-of-Bias Assessment: Economic Modeling Studies
	Table A5. Risk-of-Bias Assessment: Clinical Practice Guidelines


	Appendix B. Full Evidence Tables for Studies Conducted in Adults
	Table B1. Study Details, RCTs for BMI ≥ 30 to < 35 kg/m2 and an Obesity-Related Issue or Comorbidity in Adults
	Table B2. Full Baseline Characteristics, BMI ≥ 30 to < 35 kg/m2 and an Obesity-Related Issue or Comorbidity in Adults
	Table B3. Weight Outcomes, BMI ≥ 30 to < 35 kg/m2 and an Obesity-Related Issue or Comorbidity in Adults
	Table B4. Cardiovascular Outcomes, BMI ≥ 30 to < 35 kg/m2 and Obesity-Related Issue or Comorbidity in Adults
	Table B5. HRQoL Outcomes, BMI ≥ 30 to < 35 kg/m2 and Obesity-Related Issue or Comorbidity in Adults
	Table B6. Safety Outcomes, BMI ≥ 30 to < 35 kg/m2 and Obesity-Related Issue or Comorbidity in Adults
	Table B7. Study Details, RCTs of MBS for BMI ≥ 25 to < 30 kg/m2 and T2DM in Adults
	Table B8. Full Baseline Characteristics, BMI ≥ 25 to < 30 kg/m2 and T2DM in Adults
	Table B9. Weight Outcomes, BMI ≥ 25 to < 30 kg/m2 and T2DM in Adults
	Table B10. Cardiovascular Outcomes, BMI ≥ 25 to < 30 kg/m2 and T2DM in Adults
	Table B11. HRQoL, BMI ≥ 25 to < 30 kg/m2 and T2DM in Adults
	Table B12. Safety Outcomes, BMI ≥ 25 to < 30 kg/m2 and T2DM in Adults
	Table B13. Study Details, RCTs of MBS for Noncovered vs. Covered MBS Procedures in Adults
	Table B14. Full Baseline Characteristics, Noncovered vs. Covered MBS Procedures in Adults
	Table B15. Weight Outcomes, Noncovered vs. Covered MBS Procedures in Adults
	Table B16. Cardiovascular Outcomes, Noncovered vs. Covered MBS Procedures in Adults
	Table B17. HRQoL Outcomes, Noncovered vs. Covered MBS Procedures in Adults
	Table B18. Safety Outcomes, Noncovered vs. Covered MBS Procedures in Adults
	Table B19. Study Details, RCTs of Noncovered MBS Procedures vs. Lifestyle Intervention in Adults
	Table B20. Full Baseline Characteristics, Noncovered MBS Procedures vs. Lifestyle Intervention in Adults
	Table B21. Weight Outcomes, Noncovered MBS Procedures vs. Lifestyle Intervention in Adults
	Table B22. Cardiovascular Outcomes, Noncovered MBS Procedures vs. Lifestyle Intervention in Adults
	Table B23. Safety Outcomes, Noncovered MBS Procedures vs. Lifestyle Intervention in Adults
	Table B24. Study Details, RCTs of Noncovered MBS Procedures vs. Sham Surgery in Adults
	Table B25. Full Baseline Characteristics, Noncovered MBS Procedures vs. Sham Surgery in Adults
	Table B26. Weight Outcomes, Noncovered MBS Procedures vs. Sham Surgery in Adults
	Table B27. Cardiovascular Risk Factors, Noncovered MBS Procedures vs. Sham Surgery in Adults
	Table B28. HRQoL Outcomes, Noncovered MBS Procedures vs. Sham Surgery in Adults
	Table B29. Safety Outcomes, Noncovered MBS Procedures vs. Sham Surgery in Adults

	Appendix C. Full Evidence Tables for Studies Conducted in Children and Adolescents
	Table C1. Study Details, RCTs of MBS in Children and Adolescents
	Table C2. Full Baseline Characteristics, RCTs of MBS in Children and Adolescents
	Table C3. Weight Outcomes, MBS vs. Lifestyle Interventions in Children and Adolescents
	Table C4. Cardiovascular Outcomes, MBS vs. Lifestyle Interventions in Children and Adolescents
	Table C5. HRQoL Outcomes, MBS vs. Lifestyle Interventions in Children and Adolescents
	Table C6. Safety Outcomes, MBS vs. Lifestyle Interventions in Children and Adolescents
	Table C7. Summary of Inclusion Criteria and Baseline Characteristics, NRSs of MBS in Adolescents
	Table C8. Selected Long-Term Outcomes, NRSs of MBS in Adolescents

	Appendix D. Full Details of Ongoing Studies
	Table D1. Details of Ongoing Studies of MBS

	Appendix E. Full Risk-of-Bias and Methodological Quality Assessment Tables
	Table E1. Risk-of-Bias Assessments for Included RCTs of MBS
	Table E2. Risk-of-Bias: Economic Modeling Studies of MBS
	Table E3. Methodological Quality of Included Clinical Practice Guidelines for MBS

	Appendix F. Full GRADE Certainty of Evidence Tables
	Table F1. GRADE Profile: BMI ≥ 30 to < 35 kg/m2 and Obesity-Related Issue or Comorbidity: AGB vs. Lifestyle + Orlistat
	Table F2. GRADE Profile: BMI ≥ 25 to < 30 kg/m2 and T2DM: AGB vs. MDC
	Table F3. GRADE Summary of Findings: Noncovered vs. Covered MBS Procedure in Adults
	Table F4. GRADE Summary of Findings: Noncovered MBS Procedures vs. Lifestyle Intervention in Adults
	Table F5. GRADE Summary of Findings: Noncovered MBS Procedures vs. Sham Surgery in Adults
	Table F6. GRADE Summary of Effectiveness: Weight-Related Outcomes in Adolescents
	Table F7. GRADE Summary of Evidence: Cost-Effectiveness of MBS

	Appendix G. Bibliography of Included Studies
	Appendix H. Eligible RCTs With a Mixed Population and Mean BMI > 35
	Appendix I. Bibliography of Excluded Studies, With Reasons
	Appendix J. Example Growth Curves for Children and Adolescents
	Appendix K. 30-day Perioperative Safety Outcomes for Covered MBS
	Appendix L. MAUDE and Medical Device Recall Reports
	Appendix M. Full Clinical Practice Guidelines Tables
	Table M1. Clinical Practice Guidelines: MBS Criteria for Adults
	Table M2. Clinical Practice Guideline Recommendations: MBS in Adults
	Table M3: Clinical Practice Guidelines: MBS Criteria for Children and Adolescents
	Table M4. Clinical Practice Guideline Recommendations: MBS in Children and Adolescents


