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Preamble and Transition to ACC/AHA Guidelines to Reluce Cardiovascular Risk

The goals of the American College of Cardiology Y@nd the American Heart Association (AHA) are
to prevent cardiovascular (CV) diseases, improeentanagement of people who have these diseases
through professional education and research, anela® guidelines, standards and policies that ptemo
optimal patient care and cardiovascular health. ardvthese objectives, the ACC and AHA have
collaborated with the National Heart, Lung, andd®ldnstitute (NHLBI) and stakeholder and
professional organizations to develop clinical ficgcguidelines for assessment of CV risk, lifestyl
modifications to reduce CV risk, and managemeiti@dd cholesterol, overweight and obesity in adults

In 2008, the NHLBI initiated these guidelines byggoring rigorous systematic evidence
reviews for each topic by expert panels convenatet@lop critical questions (CQs), interpret the
evidence and craft recommendations. In responetd011 report of the Institute of Medicine on the
development of trustworthy clinical guidelingg, the NHLBI Advisory Council (NHLBAC)
recommended that the NHLBI focus specifically oviewing the highest quality evidence and partner
with other organizations to develop recommendat{®s83. Accordingly, in June 2013 the NHLBI
initiated collaboration with the ACC and AHA to vikowith other organizations to complete and publish
the 4 guidelines noted above and make them avaitatithe widest possible constituency. Recognizing
that the expert panels did not consider evidengerme2011 (except as specified in the methodology),
the ACC, AHA and collaborating societies plan tgibeupdating these guidelines starting in 2014.

The joint ACC/AHA Task Force on Practice Guideliff@ask Force) appointed a subcommittee
to shepherd this transition, communicate the rat®mand expectations to the writing panels and
partnering organizations and expeditiously pulifiehdocuments. The ACC/AHA and partner
organizations recruited a limited number of expeviewers for fiduciary examination of content,
recognizing that each document had undergone aéxéepser review by representatives of the NHLBAC,
key Federal agencies and scientific experts. Eaitmg/panel responded to comments from these
reviewers. Clarifications were incorporated whegwprapriate, but there were no substantive changes a
the bulk of the content was undisputed.

Although the Task Force led the final developmdrihese prevention guidelines, they differ
from other ACC/AHA guidelines. First, as oppose@ioextensive compendium of clinical information,
these documents are significantly more limiteddope and focus on selected CQs in each topic, lmased
the highest quality evidence available. Recommenwsitvere derived from randomized trials, meta-
analyses, and observational studies evaluatedufdityy and were not formulated when sufficient

evidence was not available. Second, the text acaoyipg each recommendation is succinct,
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summarizing the evidence for each question. TheHeuiel Reports include more detailed information
about the evidence statements (ESs) that servbe asisis for recommendations. Third, the formahef
recommendations differs from other ACC/AHA guidekn Each recommendation has been mapped from
the NHLBI grading format to the ACC/AHA Class of é@nmendation/Level of Evidence (COR/LOE)

construct (Table 1) and is expressed in both fantd¢cause of the inherent differences in grading

systems and the clinical questions driving the moendations, alignment between the NHLBI and

ACC/AHA formats is in some cases imperfect. Exptenmes of these variations are noted in the

recommendation tables, where applicable.

Table 1. Applying Classification of Recommendatiorand Level of

Evidence

SIZE OF TREATMENT EFFECT

CLASS lla CLASS Ilb
Benefit >> Risk Benefit = Risk
Additional studies with Additional studies with broad
focused objectives needed objectives needed; additional
IT IS REASONABLE to per-  [egistry data would be helpful
form procedure/administer Procedure/Treatment
treatment MAY BE CONSIDERED
-
e LEVEL A = Recommendation in favor m Recommendation’s
E Multiole populations of freatment or procedure usefulness/ efficacy less
- evalur:ne:* P being useful/effective well established
z ) . m Some conflicting evidence m Greater conflicting
f  Data derived from multiple from multiple randomized evidence from multiple
z randomized clinical trials trials or meta-analyses randomized trials or
& or meta-analyses meta-analyses
s
— LEVEL B = Recommendation in favor m Recommendation’s
§ Limited populations of treatment or procedure usefulness/efficacy less
@ evalualez*p being useful/effective well established
o ) = Some conflicting m Greater conflicting
; D_ala derived from a : evidence from single
5 single random_ized lrlal_ randomized trial or
= or nonrandomized studies nonrandomized studies
<
E LEVEL C = Recommendation in favor
: Very limited populations of _lraalmsnl or procedure
) evaluated* being usaful/{!l‘fectiw
E Only consensus opinion : ?n';:]‘;’di:::g'::l :]::;an
s of experts, case studies, ur stam; aldlorcar ’
= or standard of care
['F)
Suggested phrases for should is reasonable may/might be considered COR Il COR IlI:
writing recommendations is recommended can be useful/effective/beneficial may/might be reasonable No Benefit Harm
is indicated is probably recommended usefulness/effectiveness is is not potentially
is useful/effective/beneficial or indicated unknown/unclear/uncertain recommended harmful

or not well established

is not indicated
should not be
performed/

causes harm

associated with
excess morbid-

Comparative treatment/strategy A is treatment/strategy A is probably e 3 3
effectiveness phrases’ recommended/indicated in recommended/indicated in ad:lmstered/ ity/martality
preference to treatment B preference to treatment B ougr should not be
treatment A should be chosen it is reasonable to choose isnot U_SE*UU performed/
over treatment B {reatment A over treatment B beneficial/ administered/
effective other

A recommendation with Level of Evidence B or C doesimply that the recommendation is weak. Many
important clinical questions addressed in the dinds do not lend themselves to clinical trialseBwhen
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randomized trials are unavailable, there may berg ¢lear clinical consensus that a particulardesherapy is
useful or effective.

*Data available from clinical trials or registriabout the usefulness/efficacy in different subpafohs, such as
sex, age, history of diabetes, history of prior oamial infarction, history of heart failure, andgs aspirin use.
tFor comparative effectiveness recommendationsédland lla; Level of Evidence A and B only), sasdthat
support the use of comparator verbs should invdikect comparisons of the treatments or stratdugérsg
evaluated.

In consultation with NHLBI, the policies adopted twe writing panels to manage relationships
of authors with industry and other entities (RW# autlined in the methods section of each parnpsrte
These policies were in effect when this effort bega2008 and throughout the writing process and
voting on recommendations, until the process wassferred to ACC/AHA in 2013. In the interest of
transparency, the ACC/AHA requested that panelastresubmit RWI disclosures as of July 2013.
Relationships relevant to this guideline are disetbin Appendix 1. None of the ACC/AHA expert
reviewers had relevant RWI (Appendix 2).

Systematic evidence reports and accompanying suyrialales were developed by the expert
panels and NHLBI. The guideline was reviewed byARC/AHA Task Force and approved by the ACC
Board of Trustees, the AHA Science Advisory and i@owting Committee, and the governing bodies of
partnering organizations. In addition, ACC/AHA sbtgndorsement by other stakeholders, including
professional organizations. It is the hope of thigéing panels, stakeholders, professional orgaitinat
NHLBI, and the Task Force that the guidelines gdtner the widest possible readership for the litenef
of patients, providers and the public health.

Guidelines attempt to define practices that meznteds of patients in most circumstances and
are not a replacement for clinical judgment. Thanalte decision about care of a particular patnuast
be made by the healthcare provider and patiemglm of the circumstances presented by that patfent
a result, situations might arise in which deviasidrom these guidelines may be appropriate. These
considerations notwithstanding, in caring for muatients, clinicians can employ the recommendations

confidently to reduce the risks of atheroscleroticdiovascular disease events.

See Tables 2 and 3 for an explanation of the NHeEBbmmendation grading methodology.
Table 2. NHLBI Grading the Strength of Recommendatbns

Grade Strength of Recommendation*

Strong recommendation

A
There is high certainty based on evidence thah¢héenefitt is substantial.

Moderate recommendation

B There is moderate certainty based on evidencdhbatet benefit is moderate to substantial, pr
there is high certainty that the net benefit is arate.
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Weak recommendation
There is at least moderate certainty based on esidihat there is a small net benefit.

Recommendation against

There is at least moderate certainty based on es@that it has no net benefit or that
risks/harms outweigh benefits.

Expert opinion (“There is insufficient evidence orevidence is unclear or conflicting, but
this is what the Panel recommends.”)

Net benefit is unclear. Balance of benefits andrsacannot be determined because of no
evidence, insufficient evidence, unclear evidenceonflicting evidence, but the Panel thoug
it was important to provide clinical guidance andka& a recommendation. Further research
recommended in this area.

(%)

No recommendation for or against (“There is insufftient evidence or evidence is unclear
or conflicting.”)

Net benefit is unclear. Balance of benefits andrsacannot be determined because of no
evidence, insufficient evidence, unclear evidenceonflicting evidence, and the Panel thou
no recommendation should be made. Further researebommended in this area.

ght

*In most cases, the strength of the recommendationild be closely aligned with the quality of tividence;
however, under some circumstances, there may e realsons for making recommendations that arelosely
aligned with the quality of the evidence (e.g.p8tf recommendation when the evidence quality isaeraid, like
smoking cessation to reduce CVD risk or orderinge&@ as part of the initial diagnostic work-up #opatient
presenting with possible MI). Those situations $tidae limited and the rationale explained cleashtlie Panel.
tNet benefit is defined as benefits minus risksfisaof the service/intervention.

CVD indicates cardiovascular risk; ECG, electroaagtaphy; MI, myocardial infarction; and NHLBI, Nahal
Heart, Lung, and Blood Institute.

Table 3. Quality

Rating the Strength of Evidence

Type of Evidence Quality Rating*
*  Well-designed, well-executedt RCTs that adequatglyesent populations to High
which the results are applied and directly assHeste on health outcomes.
* MAs of such studies.
Highly certain about the estimate of effect. Furttesearch is unlikely to change
the Panel’'s confidence in the estimate of effect.
* RCTs with minor limitations¥ affecting confidence or applicability of, the Moderate
results.
* Well-designed, well-executed nonrandomized coratbftudies§ and well-
designed, well-executed observational stuflies
* MAs of such studies.
Moderately certain about the estimate of effecttitar research may have an
impact on the Panel’s confidence in the estimateffett and may change the
estimate.
* RCTs with major limitations. Low
* Nonrandomized controlled studies and observatistalies with major
limitations affecting confidence in, or applicabjlbf, the results.
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» Uncontrolled clinical observations without an agptate comparison group
(e.g., case series, case reports).

» Physiological studies in humans.

* MAs of such studies.

Low certainty about the estimate of effect. Furttesearch is likely to have an
impact on the Panel’s confidence in the estimateffett and is likely to change
the estimate.

*In some cases, other evidence, such as large-alboe case series (e.g., jumping from airplandalbstructures),
can represent high or moderate quality evidenceudin cases, the rationale for the evidence ratiegption should
be explained by the Panel and clearly justified.

tWell-designed, well-executed refers to studies div@ctly address the question, use adequate raizdton,
blinding, allocation concealment, are adequatelygyed, use ITT analyses, and have high follow-tigsta
fLimitations include concerns with the design areoaition of a study that result in decreased cenfié in the
true estimate of the effect. Examples of such &tions include, but are not limited to: inadequatedomization,
lack of blinding of study participants or outconssassors, inadequate power, outcomes of interesibar
prespecified or the primary outcomes, low followsages, or findings based on subgroup analysestiwhthe
limitations are considered minor or major is bagedhe number and severity of flaws in design @cexion. Rules
for determining whether the limitations are consédieminor or major and how they will affect ratiafthe
individual studies will be developed collaborativelith the methodology team.

g8Nonrandomized controlled studies refer to interi@nstudies where assignment to intervention amipasison
groups is not random (e.g., quasi-experimentalystiesign)

|| Observational studies include prospective and sptctive cohort, case-control, and cross sectitndies.

ITT indicates intention-to-treat; MA, meta-analysaeid RCT, randomized controlled trial.

1. Introduction/Scope of Guideline

More than 78 million adults in the United Statesevebese in 2009—-2010 (4). Obesity raises theofisk
morbidity from hypertension, dyslipidemia, typeidlubtes mellitus (diabetes), coronary heart disease
(CHD), stroke, gallbladder disease, osteoarthstegp apnea and respiratory problems, and some
cancers. Obesity is also associated with increaskh all-cause and cardiovascular disease (CVD)
mortality. The biomedical, psychosocial, and ecoicaronsequences of obesity have substantial
implications for the health and well-being of theSUpopulation.

According to the 1998 Clinical Guidelines on therdfication, Evaluation, and Treatment of
Overweight and Obesity in Adults—The Evidence Ref), overweight is defined as a body mass index
(BMI) of 25 kg/nfto 29.9 kg/m and obesity as a BMI of39 kg/nf. Current estimates are that 69% of
adults are either overweight or obese with apprakahy 35% obese (6). These latest data from the
National Health and Nutrition Examination Survegpart that for both men and women, obesity
estimates for 2009-2010 did not differ significgritbom estimates for 2003—2008 and that the in@gas
in the prevalence rates of obesity appear to beiistpor leveling off (6). Yet, overweight and oltgsi
continue to be highly prevalent especially in soamal and ethnic minority groups as well as instho

with lower incomes and less education. Overweigllt @besity are major contributors to chronic dissas
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in the United States and present a major publittiheballenge. It has been reported that, compaitid
normal weight individuals, obese patients incur 46&6eased inpatient costs, 27% more physiciaisvisi
and outpatient costs, and 80% increased spendipgesaription drugs (7). The medical care costs of
obesity in the United States are staggering. IrB2fillars, these costs totaled about $147 billin (

The Expert Panel (Panel) was first convened inealpér 2008 by the NHLBI in cooperation
with the National Institute of Diabetes and Digestand Kidney Diseases (NIDDK) to update the 1998
Clinical Guidelines Report (5). The Panel considarew evidence related to critical issues on
overweight and obesity evaluation and treatmemtiqoaarly in individuals with other risk factorsif
CVD and diabetes. The critical issues identifieduded the appropriateness of the current BMI and
waist circumference cutpoints that are used foerdaining risk in overweight and obese adults across
diverse populations; the impact of weight lossiehk factors for CVD and type 2 diabetes as well as
CVD morbidity and mortality; optimal behavioral etlary intervention strategies, and other lifestyle
treatment approaches for weight loss and weigistiesintenance; and benefits and risks of various
bariatric surgical procedures. The Panel’s ultingatal was to systematically develop evidence
statements and recommendations for 5 CQs to afisisians in primary care. The recommendations are
based on evidence from a rigorous systematic re(8&Ry and synthesis of recently published medical
literature.

This guideline is based on the Full Panel Report

(http://jaccjacc.cardiosource.com/acc_document§2BPR_S5 Obesity.pdivhich is provided as a

supplement to the guideline. The Full Panel Repamtains background and additional material reléded
content, methodology, evidence synthesis, ratiqraale references and is supported by the NHLBI
Systematic Evidence Review which can be fourtatat//www.nhlbi.nih.gov/guidelines/obesity/ser/

Refer to the 2013 ACC/AHA Blood Cholesterol, LifgstManagement, and Risk Assessment Guidelines
for topics outside the scope of the 2013 AHA/ACCH Obesity Guideline (8-10).

1.1. Rationale for Updating Obesity Clinical Guideines

The NHLBI, in cooperation with the NIDDK, releastgt 1998Clinical Guidelines on the Identification,
Evaluation, and Treatment of Overweight and Obeési#dults—The Evidence Repfttl)as an SR of

the published scientific literature found in MEDLENrom January 1980 to September 1997 on important
topics reviewed by the Panel. The published liteeatvas evaluated to determine appropriate treatmen
strategies that would constitute evidence-bas@italiguidelines on overweight and obesity. The San
Antonio Cochrane Center assisted in literaturerabsbn and in organizing the data into evidentéets

and a methodology consultant worked with the Pamdevelop ESs and recommendations.
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In 2005 NHLBI initiated the process to update theraveight/obesity guidelines and convened
stakeholder groups to provide input on what shbelthe next-generation guideline development
process. The resulting recommendations were useesign the process. To continually improve the
guality and impact of the guidelines, the proceas updated to assure rigor and minimize bias by
employing strict, evidence-based methodologiesutdegthe development of ESs and recommendations

based on a SR of the biomedical literature forexsie period of time.

1.2. CQ-Based Approach

The Panel began its deliberations by developingd3ible CQs and after considerable discussion,
narrowed the possibilities to 5 targeted CQs. Qoestwere chosen to aid primary care practitioners
(PCPs) and providers who frequently work with obgstents to identify patients at health risk for
weight-related comorbidities and to update thenthenbenefits and risks of weight loss achieved with
various approaches. Examples of CQs that werenohitded for this review included consideration of
genetics of obesity, binge eating disorders, pheoti@rapy, and cost effectiveness of interventtons
manage obesity. For each of the CQs, Panel membgesved the final list of included and excluded
articles along with the quality ratings and haddpeortunity to raise questions and appeal thagatio
the methodology team. The team then re-examines thapers and presented their rationale for either
keeping or changing the quality rating of the papBanel members also played a key role in examinin
the evidence tables and summary tables to be ceh@i the data from each paper was accurately

displayed.

The body of this report is organized by CQ andftlewing information is included for each CQ:

. The rationale for its selection is provided andhoes described.

. The body of evidence is summarized, and ESs asepted which include a rating for quality
and a supportive narrative summary.

. Recommendations and their strength are accompagiadcarrative summary of how the
recommendation was derived from the evidence afidcassion of issues taken into consideration by

the Panel in formulating the recommendation.

CQ1 and CQ2 were chosen to help providers deterthsappropriate criteria to guide a weight
loss recommendation. CQ1 addresses the expectkd beaefits of weight loss as a function of the
amount and duration of weight loss. CQ2 addressehealth risks of overweight and obesity and seeks
to determine if the current waist circumferencepoirits and the widely accepted BMI cutpoints defini

persons as overweight (BMI 25 to 29.9 k&)/imnd obese (BMI 30 kg/nf) are appropriate for population

11
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subgroups. Because patients are interested in gopigits that are promoted for weight loss andisee
PCP as an authoritative source for information, @&i& which dietary intervention strategies are
effective for weight loss efforts. CQ4 seeks toedmine the efficacy and effectiveness of a
comprehensive lifestyle approach (diet, physictiviag, and behavior therapy) to achieve weighslos
and weight loss maintenance. CQ5 seeks to detetminefficacy and safety of bariatric surgical
procedures, including benefits and risks. CQ5 sészks to determine patient and procedural fadats t
may help guide decisions to enhance the likelihafadaximum benefit from surgery for obesity and

related conditions.

1.3. Organization of the Expert Panel
In 2007, the NHLBI sought nominations for panel rbenship that would ensure adequate representation
of key specialties and appropriate expertise. TH&BI staff reviewed the nominees and selected
potential chairs and co-chairs for the panels. AdElines Executive Committee was formed with the
chairs from each of the 3 panels—obesity, high dhjpessure (BP), and high blood cholesterol—and the
3 cross-cutting working groups—lifestyle, risk assment, and implementation. This committee worked
with the NHLBI to select panel members from thé dnominees.

The Obesity Panel was comprised of 15 members a&xdo3ficio members, including
individuals with specific expertise in psychologwtrition, physical activity, bariatric surgery,
epidemiology, internal medicine, and other clinispécialties. The full Obesity Panel met 23 times
throughout the years (5 times face-to-face andm@&s via Webinar). Panel chairs asked all memizers t
disclose any conflict of interest information te thull Panel in advance of the deliberations; mensibe
with conflicts were asked to recuse themselves froting on any aspect of the guideline where a
conflict might exist. Each of the 5 CQs had workgrgups consisting of a leader and various Panel
members who met via conference calls to discussspkcts of the CQ, to review the list of included
excluded articles along with the quality ratingsrdview the evidence tables and summary tablestan
develop spreadsheets, the ESs, resulting recomiti@mslaand research/evidence gaps. Panel members
had the opportunity to raise questions about tbhieidied and excluded articles, submit additionatlad
that were not identified in the original searchpeal the quality ratings on articles, or to quastdicles
that were excluded. Each working group presenteid fimdings to the full Panel for all final deaisis on
ES and recommendations, including the strengthevtt/idence.

The evidence-based process followed most of thmelatds from the Institute of Medicine report,
“Clinical Practice Guidelines We Can Trust.” It lnded support from a methodology contractor and a

SR and general support contractor and includeébifeving steps:

. Constructed CQs relevant to clinical practice.

12
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Identified (a priori) inclusion/exclusion (I/E) ¢eria for each CQ.

Developed a literature search strategy, basedeoerieria, for each CQ.

Executed a systematic electronic search of theighed literature from relevant bibliographic
databases for each CQ. The date for the ovemdatitire search was from January 1998 to December
2009. Since CQ1 and CQ2 used SRs and meta-angl#¢sthe literature search included those
published from January 2000 to October 2011. CQ@BGR4 added major randomized controlled
trials (RCT) published after 2009 with >100 pegpd treatment arm; and CQ5 added some major
studies published after 2009 that met the I/E Gaite

Screened, by 2 independent reviewers, thousaralsstriacts/full text returned from the search to
identify relevant original articles, SRs, and/or MRigorous validation procedures were applied to
ensure that the selected articles met the prelesttat) detailed I/E criteria before being included

the final review results.

Determined, by 2 independent raters on the metlggdbeam, the quality of each included study
(good, fair, and poor).

Abstracted relevant information from the includéetiges into an electronic central repository

database using common templates and types of léate msts.
Constructed detailed evidence tables, which orgahiize data from the abstraction database.

Analyzed the evidence tables and constructed suyntables, which display the evidence in a
manageable format to answer specific parts of Qe C

Used summary tables to develop ESs for each CQquiakty of evidence for each ES was
graded as high, moderate, or low based on scientiéthodology, scientific strength, and consistency
of results. For CQ1 and CQ2, spreadsheets withaetedata from SRs/MAs were developed rather

than summary tables.

Used the graded ESs to write clinical recommendatand graded the strength of each
recommendation. Recommendations were graded asgIRecommendation (Grade A), Moderate
Recommendation (Grade B), Weak Recommendation €3tadRecommendation Against (Grade

D), Expert Opinion (Grade E), or No Recommendatmror Against (Grade N).
Performed Guideline Implementability Appraisalsarmied and coordinated by the NHLBI

Implementation Work Group, to identify and addreagriers to guideline implementation.

1.4. Document Review and Approval

A formal peer review process was initially comptetsder the auspices of the NHLBI which included 10

expert reviewers and representatives from multiglderal agencies. This document was also reviewed
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by 6 expert reviewers nominated by the ACC, AHA] dine Obesity Society, when the management of
the guideline transitioned to the ACC/AHA. The AGEHA, and The Obesity Society Reviewers’ RWI
information is published in this document (Appeng)x

This document was approved for publication by tbeegning bodies of the ACC, AHA and The
Obesity Saociety, and endorsed by the American Aason of Cardiovascular and Pulmonary
Rehabilitation, American Pharmacists Associatiometican Society for Nutrition, American Society for
Preventive Cardiology, American Society of Hypesien, Association of Black Cardiologists, National
Lipid Association, Preventive Cardiovascular Nurdssociation, The Endocrine Society, and

WomenHeart: The National Coalition for Women withdit Disease.
2. Obesity Recommendations and Algorithm

2.1. Summary of Evidence-Based Recommendations

The recommendations in Table 4 serve as a guide@®rs in making evaluations and treatment decisions
for overweight and obese patients. The CQs ansvwmsredidence-based recommendations summarize
current literature on the risks of overweight abesity and the benefits of weight loss. They also
summarize knowledge on the best diets for weighg, lthe efficacy and effectiveness of comprehensive
lifestyle interventions on weight loss and weighgd maintenance, and the benefits and risks dcdtbiari
surgery. This information will help PCPs decide veould be recommended for weight loss and what
health improvements can be expected. The Panelodidhoose a CQ that dealt with various aspects of
pharmacotherapy for a comprehensive evidence aeagssince at the time the CQs were chosen there
was only 1 approved medication (orlistat) for weilgiss. However, CQ1 has some ESs regarding the
efficacy of orlistat since the effect of pharma@stipy on weight loss was included in its evidence

review.

Table 4. Summary of Recommendations for Obesity

. NHLBI ACC/AHA | ACC/AHA
Recommendations Grade NHLBI ES COR LOE

Identifying Patients Who Need to Lose Weigh{BMI and Waist Circumference)

la. Measure height and weight and calculate BMI at| E (Expert

- - CQ2 | C
annual visits or more frequently. Opinion)
1b. Use the current cutpoints for overweight (BMI
>25.0-29.9 kg/M) and obesity (BMP30 kg/nf) to
identify adults who may be at elevated risk of CV A (Strong) co2 | B

and the current cutpoints for obesity (B&B0) to
identify adults who may be at elevated risk of
mortality from all causes.

1c. Advise overweight and obese adults that the greg
the BMI, the greater the risk of CVD, type 2 A (Strong) CQ2 I B
diabetes, and all-cause mortality.
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1d. Measure waist circumference at annual visits or

more frequently in overweight and obese adults.

Advise adults that the greater the waist
circumference, the greater the risk of CVD, type ]
diabetes, and all-cause mortality. The cutpoints

currently in common use (from either NIH/NHLBI
or WHO/IDF) may continue to be used to identify
patients who may be at increased risk until furthe
evidence becomes available.

E (Expert
Opinion)

CcQ2 lla

Matching Treatment Benefits With Risk Profiles (Reduction in Body
Events, Morbidity and Mortality)

Weight Effect on CVD Risk Fastor

2.

Counsel overweight and obese adults with CV rig
factors (high BP, hyperlipidemia and
hyperglycemia), that lifestyle changes that produ
even modest, sustained weight loss of 3%-5%
produce clinically meaningful health benefits, ang
greater weight losses produces greater benefits.
a. Sustained weight loss of 3%-5% is likely to
result in clinically meaningful reductions in
triglycerides, blood glucose, HbA1C, and the
risk of developing type 2 diabetes;

b. Greater amounts of weight loss will reduce B
improve LDL—C and HDL-C, and reduce the
need for medications to control BP, blood
glucose and lipids as well as further reduce
triglycerides and blood glucose.

A (Strong)

cQ1

Diets for Weight Loss(Dietary Strategies for Weight Loss)

3a. Prescribe a diet to achieve reduced caloradéntor

obese or overweight individuals who would bene

from weight loss, as part of a comprehensive

lifestyle intervention. Any 1 of the following
methods can be used to reduce food and calorie
intake:

a. Prescribe 1,200-1,500 kcal/day for women a|
1,500-1,800 kcal/day for men (kcal levels ar¢
usually adjusted for the individual's body
weight);

b. Prescribe a 500 kcal/day or 750 kcal/day eng
deficit; or

c. Prescribe one of the evidence-based diets th
restricts certain food types (such as high-
carbohydrate foods, low-fiber foods, or high-f
foods) in order to create an energy deficit by
reduced food intake.

A (Strong)

CQ3

3b. Prescribe a calorie-restricted diet, for olzasd

overweight individuals who would benefit from
weight loss, based on the patient’s preferences a
health status and preferably refer to a nutrition
professional* for counseling. A variety of dietary
approaches can produce weight loss in overweig
and obese adults, as presented in CQ3, ES2.

A (Strong)

CQ3

Lifestyle Intervention and Counseling(Comprehensive Lifestyle Inte

rvention)

4a. Advise overweight and obese individuals who ldio

benefit from weight loss to participate fo6

A (Strong)

cQ4
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months in a comprehensive lifestyle progrtat
assists participants in adhering to a lower calorie
diet and in increasing physical activity througk th
use of behavioral strategies.

4b.

Prescribe on site, high-intensity (izl4 sessions in
6 months) comprehensive weight loss interventio
provided in individual or group sessions by a tedi
interventionist.t

A (Strong) CQ4

4c.

Electronically delivered weight loss programs
(including by telephone) that include personalize
feedback from a trained interventionistt can be
prescribed for weight loss but may result in srmall
weight loss than face-to-face interventions.

B

(Moderate) CQ4

4d.

Some commercial-based programs that provide g
comprehensive lifestyle intervention can be
prescribed as an option for weight loss, provided
there is peer-reviewed published evidence of the
safety and efficacy.

B

(Moderate) CQ4

4e.

Use a very low calorie diet (defined as <800
kcal/day) only in limited circumstances and only
when provided by trained practitioners in a medig
care setting where medical monitoring and high
intensity lifestyle intervention can be provided.
Medical supervision is required because of thedrg
rate of weight loss and potential for health
complications.

A (Strong) CQ4

4f. Advise overweight and obese individuals whoéhay|

lost weight to participate long-termX year) in a
comprehensive weight loss maintenance prograrn

A (Strong) CQ4

49.

For weight loss maintenance, prescribe fadede-
or telephone-delivered weight loss maintenance
programs that provide regular contact (monthly o
more frequent) with a trained interventionistt whq
helps participants engage in high levels of physiq
activity (i.e., 200-300 minutes/week), monitor boq
weight regularly (i.e., weekly or more frequent)da
consume a reduced-calorie diet (needed to main
lower body weight).

A (Strong) CQ4

Selecting Patients for Bariatric Surgical Treatmentfor

Obesity (Bariatric Surgical Treatment for Obesity)

5a. Advise adults with a BMt40 or BMI>35 with

obesity-related comorbid conditions who are
motivated to lose weight and who have not
responded to behavioral treatment with or withou
pharmacotherapy with sufficient weight loss to
achieve targeted health outcome goals that baria|
surgery may be an appropriate option to improve
health and offer referral to an experienced baciat
surgeon for consultation and evaluation.

A (Strong) CQ5 Ila8

5b.

For individuals with a BMI <35, there is ingofént
evidence to recommend for or against undergoin
bariatric surgical procedures.

N (No
Recommend CQ5 N/A N/A
ation)

5c. Advise patients that choice of a specific leda

surgical procedure may be affected by patient
factors, including age, severity of obesity/BMI,

obesity-related comorbid conditions, other opegaf

E (Expert

Opinion) CQ5 Wz ©
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risk factors, risk of short- and long-term
complications, behavioral and psychosocial facto
and patient tolerance for risk as well as provider
factors (surgeon and facility).

*Nutrition professional: In the studies that forhetevidence base for this recommendation, a regéstiietitian
usually delivered the dietary guidance; in mosesathe intervention was delivered in universitjrition
departments or in hospital medical care settingsresaccess to nutrition professionals was available

tTrained Interventionist: In the studies reviewedined interventionists included mostly healthfpssionals (e.g.,
registered dietitians, psychologists, exercise igists, health counselors, or professionals iming) who adhered
to formal protocols in weight management. In a tases, lay persons were used as trained intermésidgpthey
received instruction in weight management proto¢désigned by health professionals) in programshhae been
validated in high quality trials published in peeriewed journals.

tThere is strong evidence that if a provider is1\gdb use a very low-calorie diet, it should be @wvith high levels
of monitoring by experienced personnel; that dagsmean that practitioners should prescribe vevydalorie
diets. Due to concern that an ACC/AHA Class | resmndation would be interpreted as the patientsldlgmion a
very-low calorie diet, it was the consensus ofRla@el that this maps more closely to an ACC/AHAsEIda
recommendation.

8There is strong evidence that the benefits ofesyrgutweigh the risks for some patients. Theseeptstcan be
offered a referral to discuss surgery as an opfibis does not mean that all patients who meettiteria should
have surgery. This decision making process is gquiteplex and best performed by experts. The ACC/AHA
criterion for a Class | recommendation states tiiatreatment/procedure should be performed/adtaieid. This
recommendation as stated does not meet the critdrad the treatment should be performed. ThusADE/AHA
classification criteria do not directly map to tHelLBI grade assigned to the Panel

ACC indicates American College of Cardiology; AHAmerican Heart Association; BMI, body mass indeR, B
blood pressure; COR, class of recommendation; @fat question; CV, cardiovascular risk; CVD, denvascular
disease; ES, evidence statement; HDL—C, high-delgtprotein cholesterol; IDF, International Didbs
Foundation; LDL-C, low-density lipoprotein choleste LOE, level of evidence; NHLBI, National Healttng,
and Blood Institute; NIH, National Health Institusend WHO, World Health Organization.

2.2. Chronic Disease Management Model for Primary @re of Patients with Overweight and
Obesity—Treatment Algorithm

The Panel provides a treatment algorithm, Chronée&se Management Model for Primary Care of
Patients with Overweight and Obesity, to guide PibRke evaluation, prevention, and management of
patients regarding excess body weight (Figure ¢ dlgorithm incorporates, wherever possible, the
recommendations derived from the 5 CQs that yiele®g and recommendations. However, because the
5 CQs that were considered did not cover the estiope of evaluation, prevention, and management
of overweight/obesity, the panelists provided ae\based upon other guidelines and expert opinion to
give providers a more comprehensive approach iophéents with weight-related issues.

The algorithm is not intended to supplant initiss@ssment for CV risk factors or diseases, but
rather, focuses on the identification of patienithwxcess body weight and those at risk for opesit
related health problems. Its purpose is to guidigltenanagement decision making.

The algorithm incorporates the recommendation f&@8 and CQ4 that patients who have
sufficient health risk from overweight or obesigceive comprehensive lifestyle intervention. These

approaches were all found effective under conditiwhere multidisciplinary teams of medical, nubrit]
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and behavioral experts and other highly trainedgssionals worked intensively with individuals on

weight management. This intervention should be dational to additional weight management efforts,

such as addition of medications or bariatric syrgkralso emphasizes a fundamental principle obic

disease management, i.e., the need to compleneammitted patient with informed providers in order

to effectively manage a chronic condition like dbeand its

associated CVD risk factors.

Figure 1. Treatment Algorithm—The Chronic Disease Minagement Model for Primary Care of

Patients with Overweight and Obesity*

Measure weight, BMI 25<30 (overweight)

Patient 4 Assess and treat CVD
encounter height; calculate or 30<35 (class | obese) Yes risk factors and obesity- (See Box 5)
BMI or 35<40 (class Il obese) BMI 225 related comorbidities
(See Box 1) (See Box 2) or 240 (class Ill obese) (See Box 4)

(See Box 3)

Evaluation

No
BMI 18.5-<25

Assess weight and
lifestyle histories

Assess need to
lose weight:
BMI 230 or BMI 25<30

Advise to
avoid weight gain;
address and treat
other risk factors
(See Box 7)

Measure weight
and calculate BMI
annually or more
frequently
(See Box 17)

insufficient risk

not yet ready

with risk factor(s)
(See Box 6)

Yes

Assess readiness to
make lifestyle changes

lifestyle

Follow-up and intervention

weight loss
maintenance
(See Box 15)

Yes of lifestyle

intervention

( )

Intensive behavioral
treatment; reassess and
address medical or other

contributory factors;

consider adding or re-
evaluating obesity
pharmacotherapy, and/or
refer for to an experienced
bariatric surgeon
(See Box 16)

Weight
loss 25% and sufficient
improvement
in health targets
(See Box 18)

(See Box 14

. J

No

A 4

High intensity
comprehensive

(See Box 11a)

——

Alternative delivery

(See Box 11b)

Weight loss 25%
and sufficient improvement
in health targets

to achieve weight loss
(See Box 8)

Yes, ready

Determine weight
loss and health goals
and intervention

strategies

(See Box 9)

Comprehensive lifestyle intervention
alone or with adjunctive therapies
(BMI 230 or 227 with comorbidity)

(See Box 10)t

)

Continue intensive medical
management of CVD risk
factors and obesity-related
conditions; weight
management options
(See Box 19)

BMI 240 or BMI 235 with comorbidity.
Offer referral to an experienced
bariatric surgeon for consultation and
evaluation as an adjunct to
comprehensive lifestyle intervention
(See Box 13)

BMI 230 or BMI 227 with
comorbidity—option for adding
pharmacotherapy as an adjunct

to comprehensive lifestyle
intervention
(See Box 12)t

This algorithm applies to the assessment of ovefteind obesity and subsequent decisions basdthbn t
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assessment. Each step (designated by a box) iprtiisss is reviewed in this section and expanged in
subsequent sections.
TBMI cutpoint determined by the FDA and listed be package inserts of FDA-approved obesity medioati

BMI indicates body mass index; CVD, cardiovascdigease; and FDA, Food and Drug Administration.

Box 1: Patient Encounter for Obesity Prevention andlanagement

A patient encounter for obesity prevention and ngangent is defined as an interaction with a PCP ags@sses 3
patient’s weight status in order to determine pmeseof overweight or obesity and need for furtresegsment ang
treatment.

Box 2: Measure Weight and Height; Calculate BMI

Weight and height are measured with the patientingdight clothing or an examination gown and hoas and
the BMI calculated. BMI can be calculated manuéligight in kg/ [height in meterg), or electronically using the
EMR or other resources and documented in the gatiedical record

Box 3: BMI 25 <30 (overweight) or BMI 30<35 (clas$ obese) or BMI 35<40 (class Il obese) or BM$40
(class Il obese [extreme obesity])

These BMI cutpoints define overweight and classlitobese individuals and identify adults who niseyat
increased risk for CVD and other obesity-relatedditions. Within these categories, additional peadaisk
assessment is needed because degree of risk gafBear4 and CQ 2).

Box 4 Assess and Treat CVD Risk Factors and Obesity-Rekatl Comorbidities

Assess risk for CVD and/or presence of obesityteel@omorbidities. Risk assessment for CVD andetibhin a
person with overweight or class | to Il obesitgludes history, physical examination, clinical dabloratory
assessments, including BP, fasting blood glucase fasting lipid panel (expert opinion). A waistatimference
measurement is recommended for individuals with BEIk35kg/m to provide additional information on risk. It
is not necessary to measure waist circumferenpatients with BMI_85 because the waist circumference will
likely be elevated and it will add no additionalkriinformation. The Panel recommends, by experiopj using
the current cutpoints (>88 cm or >35 in for womed 2102 cm or >40 in for men) as indicative of ased
cardiometabolic risk.

Because obesity is associated with increased fiegmertension, dyslipidemia, diabetes, and a bbst
other comorbidities the clinician should assessfsociated conditions. The Panel recommends tgrieapinion
that intensive management of CVD risk factors (mgresion, dyslipidemia, prediabetes or diabetesjttoer
obesity-related medical conditions (e.qg., sleepeapbe instituted if they are found, regardless@fjht loss
efforts.

Box 5: Assess Weight and Lifestyle Histories

The Panel recommends, by expert opinion, that limcian assess weight and lifestyle histories aetermine
other potential contributory factors: Ask questiafsout history of weight gain and loss over timetads of
previous weight loss attempts, dietary habits, aysactivity, family history of obesity, and othenedical
conditions or medications that may affect weightisTmay provide useful information about the orggof or
maintaining factors for overweight and obesity,luging success and difficulties with previous weidss or
maintenance efforts. This information can assist ¢hinician in determining any adjustments to thaignt's
medical regimen that can assist weight managenféorts in providing appropriate advice on lifegythange
and may also impact recommendations for treatment.

Box 6: Assess Need to Lose Weight

YES —BMI >30 or BMI 25<30 with additional risk factor(s):

Weight loss treatment is indicated for 1) obeséviddals and 2) overweight individuals with 1 or radndicators
of increased CVD risk (e.g., diabetes, prediabdtgsertension, dyslipidemia, elevated waist circemafce) or
other obesity related comorbidities.

NO — BMI <25 or BMI 25<30 without additional risk .
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Normal weight patients (BMI 18.5<25) should be aéd to avoid weight gain (Box 7).

Patients who are overweight (BMI 25<30), and whandbhave indicators of increased CVD risk (e.@qbdtes,
prediabetes, hypertension, dyslipidemia, elevatadtwcircumference) or other obesity-related coriditibs
should be advised to avoid additional weight g&ox 7).

Box 7: Advise to Avoid Weight Gain, Address other &k Factors

A. Normal Weight: Individuals who are normal weight (BMI 18.5<2%jdado not have a history of
overweight/obesity should be counseled on the aleiity of avoiding weight gain to prevent the healisks of
increased body weight

B. Overweight without additional risk factors or normal weight with a history of overweight/obesity For
individuals who are overweight (BMI 25<30), and wdh@not have indicators of increased CVD risk (e.g.
diabetes, prediabetes, hypertension, dyslipideetéaated waist circumference) or other obesityteela
comorbidities and individuals who have a historpeérweight and are now normal weight with riskteis at
acceptable levels, advise to frequently measuiie ks weight, and to avoid weight gain by adjugttheir food
intake if they start to gain more than a few pourkiso, advise patients that engaging in regulassptal activity
will help them avoid weight gain.

C. Overweight or obese individuals who would beneffrom weight loss but who are not currently prepaed
or able to lose weightPeriodically assess the patient's interest inraadiness for weight loss, as shown in Bo
and counsel the patient on the desirability of dwvigj additional weight gain to prevent greater tieabk.
Regardless of patient’s interest in or readinessvight loss intervention, any CVD risk factorglasbesity-
related health conditions should be evaluated srated.

Box 8: Assess Readiness to Make Lifestyle ChangesAchieve Weight Loss and Identify Barriers to Sucess
The Panel advises (expert opinion) that the cimand patient agree on whether weight loss isogpiate. The
clinician, together with the patient, should asseee patient is prepared and ready to underthkeneasures
necessary to succeed at weight loss before undlegtakmprehensive counseling efforts. The clinigan ask,
“How prepared are you to make changes in your thete more physically active, and to use behastiange
strategies such as recording your weight and fotake?” These are the components of a comprehelifsisgyle
intervention.

The decision to undertake weight loss efforts rbgstade in the context of competing priorities.(e.g
smoking cessation may supersede a weight losg effidrlife events may make the effort at weighuetidn futile
until a future time). If the patient is not prepéte undertake these changes, attempts to couresalriegarding
how to make lifestyle changes are likely to be ¢erproductive.

Box 9: Determine Weight Loss and Health Goals andhtervention Strategies
Clinician and patient devise weight loss and hegdthls and comprehensive lifestyle treatment gjiaseto
achieve these goals.

Recommended goals for weight loss: A realistic me@dningful weight loss goal is an important first
step. Although sustained weight loss of as litHe3% to 5% of body weight may lead to clinicallyanagful
reductions in some CVD risk factors, larger weilgisses produce greater benefits. The Panel recodsranan
initial goal the loss of 5% to 10% of baseline waigithin 6 months.

Recommended methods for weight loss: Weight logsires creating an energy deficit through caloric
restriction, physical activity, or both. An enerdgficit of >500 kcal/day typically may be achieved with dietary
intake of 1,200 to 1,500 kcal/day for women and,&® 1,800 kcal/day for men. The choice of caloegricted
diet can be individualized based on the patiermedgrences and health status (CQ3). Very low-caldigts (<800
kcal/day) should be used only in limited circumsesin a medical care setting where medical sugiervand a
high-intensity lifestyle intervention can be prost If a specialized diet for CVD risk reductiomlietes, or other
medical conditions is also prescribed, referrad tatrition professional* is recommended (CQ3).

Recommendations for management of medical conditituming weight loss: While weight loss treatme
is ongoing, manage risk factors such as hypertandigslipidemia and other obesity-related condgiorhis
includes monitoring the patient’s requirementsrfadication change as weight loss progresses, plartig for
antihypertensive medications and diabetes meditatitat can cause hypoglycemia.

Box 10: Weight Loss Options — Comprehensive Lifesky Intervention Alone or With Adjunctive Therapies*

All patients for whom weight loss is recommendedudti be offered or referred for comprehensive tifles
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intervention (Box 11a and 11b). Comprehensive thfesintervention, preferably with a trained intentionistt or
nutrition professional* is foundational to weigbsk (Box 11a), regardless of augmentation by madicaor
bariatric surgery.

By expert opinion, if the weight and lifestyle sy indicates that the patient has NEVER parti@dan
a comprehensive lifestyle intervention programdefined in CQ4 and in Box 114, it is recommended kie or
she be encouraged to undertake such a programtpraiding adjunctive therapies, as a substantigdqrtion of
patients will lose sufficient weight with comprelsére lifestyle treatment alone to improve healthisT
recommendation may be modified by the availabditgomprehensive lifestyle intervention or by patiéactors,
such as medical conditions that warrant earligiaition of more intensive treatment.

If the patient has been unable to lose weight stasm weight loss with comprehensive lifestyle
intervention and they have a BMBO or>27 with comorbidity, adjunctive therapies may besidered.

Patients who are otherwise appropriate candidatestfesity drug treatment or bariatric surgery, $ého
weight and lifestyle history indicates a historybaing unable to lose weight or sustain weight &s$ who have
previously participated in a comprehensive lifestiyitervention, may be offered the option to add
pharmacotherapy at the time of initiation of adifde intervention program (BM#30 or>27 with comorbidity) or
to be referred for evaluation for bariatric surgé@l >40 or BMI>35 with comorbidity) (expert opinion).¥

Box 11a. Offer or Refer for High Intensity Comprehensive Lifestyle Intervention

The most effective behavioral weight loss treatnigim-person, high-intensity (i.ex14 sessions in 6 months)
comprehensive weight loss interventions provideihdividual or group sessions by a trained intetianistt
(CQ4). The principal components of an effectivehhiigtensity, on-site comprehensive lifestyle intartion
include: 1) prescription of a moderately-reduceldica diet; 2) a program of increased physicahdigti and 3) the
use of behavioral strategies to facilitate adhexdndiet and activity recommendations. As show8@¥,
comprehensive lifestyle intervention consistingligft, physical activity, and behavior therapy progkiaverage
weight losses of approximately 8 kg in a 6 monthiqaeof frequent, in-person treatment. This appmates losses
of 5% to 10% of initial weight. The observed averageight loss of approximately 8 kg includes peaph® have
variable weight loss (i.e., some more and sometlessaverage), so accurate prediction of indivigkeght loss
is not possible. After 6 months, most patients edgjlilibrate (caloric intake balancing energy exjime) and

will require adjustment of energy balance if theg t lose additional weight. As demonstrated iMC€pntinued
intervention contact following initial weight losseatment is associated with better maintenandesofveight
(Box 15).

Box 11b. Options for Alternative Modes of Deliveryof Lifestyle Intervention

In primary care offices where frequent, in-persadividual or group sessions led by a trained irgationistt or a
nutrition professional* are not possible or avdiaby referral, the physician may consider altéugamodes of
delivery. As found in CQ4, emerging evidence suppthre efficacy, albeit with less weight loss, &ogronically
delivered interventions (e.g., by internet or télepe) that provide personalized feedback by addhin
interventionistt, and for some commercial prograsiag counseling (face-to-face or telephonic) witlwithout
prepackaged meals. The Panel recommends by expeitio that physicians may refer to these altemeagiources
provided their outcomes are supported by sciergifidence of safety and efficacy. An additionaliopif a high-
intensity comprehensive lifestyle intervention mang is not available or feasible is referral tousrition
professionalt for dietary counseling.

Box 12. Option for Adding Pharmacotherapy as an Adjinct to Comprehensive Lifestyle Intervention$
The Panel did not review comprehensive evidenceliarmacotherapy for weight loss. Based on exynian,
the panelists recommend that for individuals witlIB>30 or BMI>27 with at least 1 obesity-associated
comorbid condition who are motivated to lose weiglhiarmacotherapy can be considered as an adpunct t
comprehensive lifestyle intervention to help achitargeted weight loss and health goals. Medicatitiould be
FDA-approved, and clinicians should be knowledgeatout the product label. The provider should tvéligp
potential risks of the medication being consideagdinst the potential benefits of successful weiggs for the
individual patient. The rationale for use of medtimas is to help patients adhere to a lower caldié¢ more
consistently in order to achieve sufficient weilgigts and health improvements when combined witreased
physical activity. The available medications wdnkough effects on appetite or fat absorption. Matitbims work
to reinforce lifestyle change and should be présctias an adjunct to lifestyle interventions, dmdd in Boxes
1la and 11b.
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Box 13. Offer Referral to an Experienced BariatricSurgeon for Consultation and Evaluation

Advise adults with a BM»40 or BMI>35 with obesity-related comorbid conditions who m@tivated to lose
weight and who have not responded to behavioratrtrent (with or without pharmacotherapy) with stiéfint
weight loss to achieve targeted health outcomesgbak bariatric surgery may be an appropriateoogt improve
health, and offer referral to an experienced bacigtirgeon for consultation and evaluation (CQ5afdditional
information). Because bariatric surgery leads tpriowmements in both weight-related outcomes and nohegity-
related comorbid conditions, the benefit-to-riskiaanay be favorable in appropriately selectedgrds at high
risk for obesity-related morbidity and mortality. the absence of RCTSs to identify the optimal daraand weight
loss outcomes of nonsurgical treatment prior tomamending bariatric surgery, the decision to prddeesurgery
should be based on multiple factors: patient mtitiva treatment adherence, operative risk, andropéition of
comorbid conditions, among others. Bariatric suygdould be considered an adjunct to lifestyletinesnt:
behavioral treatment, appropriate dietary modifaatand physical activity.

Box 14. Weight Loss5% of Initial Body Weight AND Sufficient Improvement in Health Targets?
Achieving the goals noted in Box 9 of approximate¥s to 10% of initial weight with a comprehensiifedtyle
intervention should be considered successful wewghtction that leads to decreased risk for deveéoy or
amelioration of obesity-related medical conditiamsl CVD risk factors for many patients. Some pasisvill
require additional weight loss to achieve targétealth outcome goals.

If the patient achieves the weight loss and théthheaitcome goals previously identified by cliniciand
patient, the clinician should consider the weigisisl maintenance strategies described in Box 19 tistsndisease
management model of obesity treatment. If thesghtédss or health outcome goals are not achiev#dourrent
treatment, the clinician can consider intensifimatbf behavioral treatment (Box 16), and/or theitiald or re-
evaluation of obesity pharmacotherapy (Box 12)eferral for evaluation for bariatric surgery (Bb3) in patients
otherwise meeting BMI and comorbidity criteria.

Box 15: Weight Loss Maintenance

Typically, obesity is a chronic condition that dkyes over an individual’s life time. The prevalerafeobesity has
greatly increased over the past 30 years, mosylb@cause of environmental changes that prometeased
consumption of high-calorie palatable foods, desedghysical activity, and more sedentary behatnathis
environment, it is difficult to maintain a healtleight and prevent weight gain. Long-term rese&ahshown
that continuing weight loss maintenance intervergiproduce better long-term results when compardicited-
term intervention programs. Clinicians must ackrexlgle the life-long challenge that patients expegenith
obesity, provide support and encouragement, beapedpo assist patients with addressing small wejgims
before they become larger ones, and to reinstiteight management efforts as early as possibledrcourse of
regain.

The usual pattern of weight loss in patients undieigga lifestyle intervention is that maximum weigh
loss is achieved at 6 months, followed by plateaigradual regain over time. This is also truenfedication-
assisted weight loss, although weight regain masid@er with continued medication use. For baragtirgery
patients, it may take much longer for weight tagda (CQ3, CQ4, and CQ5).

The strategies for weight maintenance after suéaidsss differ from the strategies for achievingight
loss. Flexibility and willingness to try differeapproaches are recommended. Patients should beeddiiat
participation in a long-ternk( year) comprehensive weight-loss maintenance amogvith monthly or more
frequent contact, in-person or by telephone camdrgsuccessful weight maintenance. Strategies asich
frequent self-weighing (at least weekly), consumpidf a reduced calorie diet, and high levels ofsptal activity
(>200 minutes/week) are associated with better hiteitaintenance over time.

Box 16: Unable to Lose Enough Weight With Current Teatment to Meet Weight or Targeted Health Goals
By expert opinion, if patients are unable to losewgh weight to meet weight or targeted healthaue goals
with their current treatment, consider offeringeferring for more intensive behavioral treatméuatrt currently
being attempted, an alternate diet including otifam meal replacement, referral to a nutritionfessional*, the
addition of obesity pharmacotherapy, or referralefealuation for bariatric surgery if otherwise apriate. The
clinician should also assess the patient’s medinatgimen for drugs that may contribute to weggih and
consider adjustments if medically appropriateh# patient is currently taking an obesity medicabat has not
lost at least 5% of initial body weight after 12ake on a maximal dose of the medication, the pensétiould
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reassess the risk-to-benefit ratio of that medicafor the patient, and consider discontinuatiothaf drug.

Box 17: Measure Weight and Calculate BMI Annually ® More Frequently

Weight should be measured and BMI calculated armdimiented by the clinician at least annually irpaliients.
For those who have never been overweight or whevarght stable, a 1-year interval is appropriatetiie
reassessment of BMI. For overweight or obese iddifis or those of normal weight with a history eéoweight,
more frequent monitoring may be appropriate. Wthikse follow-up intervals are not evidence badesl ore a
reasonable compromise between the need to idemtiiyht gain at an early stage and the need to theitime,
effort, and cost of repeated measurements.

Box 18. Weight Loss$>5% of Initial Body Weight AND Sufficient Improvement in Health Targets?
Determine if the intensified treatment strategrestituted in Box 16 have led to both successfubieioss and
sufficient risk factor/comorbidity reduction to aete the health goals determined by patient anmdo@in.

Box 19. Continue Intensive Medical Management of CM Risk Factors and Obesity Related Conditions and
Periodic Assessment of Weight Management Options

Actively and intensively manage CVD risk factorslabesity-related conditions, regardless of théepts ability
to achieve or sustain weight loss. Periodicall\sseas and address medical or other contributotgriaand the

potential to institute or reinstitute additionaliglet management options, as shown in Box 16.

*Nutrition professional: In the studies that forhetevidence base for this recommendation, a regéstietitian
usually delivered the dietary guidance; in mosesathe intervention was delivered in universityrition
departments or in hospital medical care settingsresaccess to nutrition professionals was available

tTrained interventionist: In the studies reviewtedined interventionists included mostly healthfpssionals (e.g.,
registered dietitians, psychologists, exercise igists, health counselors, or professionals iming) who adhered
to formal protocols in weight management. In a tases, lay persons were used as trained intermésidgpthey
received instruction in weight management proto¢désigned by health professionals) in programshhae been
validated in high-quality trials published in peeriewed journals.

$BMI cutpoint determined by the FDA and listed be package inserts of FDA-approved obesity medinati

BMI indicates body mass index; BP, blood pressGf@; critical questions; CVD, cardiovascular dise&dR,
electronic medical record; FDA, Federal Drug Adrsiration; PCP, primary care practitioner; and RCT,
randomized controlled trial.

3. CQs and Corresponding ESs

Each of the CQs are stated below, together witmtimeber of articles screened against their ind&idu
I/E criteria and the number of articles that metiticlusion criteria and were quality rated faigood.
Those CQs that did not have many articles ratedfajood used the articles rated as poor (i.e2)CQ
The resulting ESs that follow reflect the Panedgiew of the literature. The stated strength oflerce

applies to the overall ES, including any bulletiains, unless noted otherwise.

3.1. CQ1: Statement of the Question
Among overweight and obese adults, does achieveofieatiuction in body weight with lifestyle and
pharmacological interventions affect CVD risk fastaCVD events, morbidity, and mortality?

la. Does this effect vary across population suljgsalefined by the following demographic and

clinical characteristics:

e Age

23


http://guide.medlive.cn/
http://guide.medlive.cn/
Administrator
矩形


Jensen MD, et al.
2013 AHA/ACC/TOS Obesity Guideline

* Sex
* Racel/ethnicity
* Baseline BMI
* Baseline waist circumference
* Presence or absence of comorbid conditions
* Presence or absence of CVD risk factors
1b. What amount (shown as percent lost, poundsdtis) of weight loss is necessary to achieve
benefit with respect to CVD risk factors, morbidiand mortality?
* Are there benefits of CVD risk factors, CVD evemtsrbidity, and mortality from weight
loss?
* What are the benefits of more significant weiglsis®
1c. What is the effect of sustained weight loss>fbiears in individuals who are overweight or
obese, on CVD risk factors, CVD events, and heatitth psychological outcomes?
* What percent of weight loss needs to be maintaitied years to be associated with

health benefits?

CQ1 was initially intended to be a de novo SR djinal studies plus SRs and MAs. Due to resourck an
time constraints, the CQ was restricted to SRs/MAg published between January 2000 and October
2011. The titles and abstracts of 1,630 publicatiware screened against the I/E criteria indepetyden

by 2 reviewers, which resulted in 669 publicatibeshg excluded and 697 publications being retrieved
for full-text review to further assess eligibilitgix hundred and ninety-seven full-text publicasiavere
independently screened by 2 reviewers, who assesigdllity by applying the I/E criteria; 669 ofiese
publications were excluded basedxdnof the I/E criteria. Of the 697 full-text publitans, 42

publications met the criteria and were includede fhality (internal validity) of these 42 publicats

was assessed using the quality assessment todbpetido assess SRs/MAs or RCTs. Of these, 14
publications were rated as poor quality. The reingi28 publications were rated good or fair quadind
included in the evidence base that was used touletmthe ESs and recommendations (12-39). Although
the issue of pharmacotherapy was not by itself a@QL was tasked to evaluate this evidence and
several MAs included the effect of orlistat on weitpss and risk factors. None of the SR/MA’s irtdd

the Look AHEAD (Action for Health in Diabetes) tridata, which the Panel considered unique in that t
number of participants equaled or exceeded thértataber of observations in most SRs/MAs. The Look

AHEAD papers were included in the database agiaarsupplement to the SR/MA information. The
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ESs were developed based upon the published literatailable as of October 2011 and could not take

into account published or unpublished reports e€@mes subsequent to the approval of the statements

The following ESs reflect the Panel’s review of titerature.See the Full Panel Report Supplement

(http://jaccjacc.cardiosource.com/acc_document§2BPR_S5_ Obesity.pdfor the supportive evidence

and spreadsheets.

3.1.1. Weight Loss and Risk of Diabetes

ES 1.In overweight and obese adults at risk for typéabetes, average weight losses of 2.5 kg to 5.5 kg
at>2 years, achieved with lifestyle intervention (wathwithout orlistat) reduces the risk of develagpin
type 2 diabetes by 30% to 60%.

* Strength of the Evidence: High

ES 2.In overweight and obese adults with type 2 diah&®#sto 5% weight loss achieved with 1 to 4
years of lifestyle intervention (with or withoutlistat) results in modest reductions in fastingspia

glucose concentrations and lowering of HbAlc byt 0.3%.

* Strength of the Evidence: High

ES 3.In overweight and obese adults with type 2 diahebese who achieve greater weight loss at 1
year with lifestyle intervention (with or withoutlstat) have greater improvements in HbA1C. Weight
loss of 5% to 10% is associated with HbA1C redunstiof 0.6% to 1.0% and reduced need for diabetes

medications.

* Strength of the Evidence: High

ES 4.In overweight and obese adults with type 2 diabeteged for 1 year with lifestyle intervention
(with or without orlistat), those who lose more gldi achieve greater reductions in fasting plasma
glucose concentrations. Those who achieve weigise® of 2% to 5% are more likely to have clinically
meaningful (>20 mg/dL lowering) reductions in fastiglucose than those who remain weight stable
(defined as gaining2%, losing <2%).

* Strength of the Evidence: High

ES 5.As comprehensive lifestyle treatment of overwemgyhd obese adults with type 2 diabetes continues

over 4 years, some weight regain will occur on ager partial weight regain is associated with an
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increase in HbA1C, but HbA1C remains below preiveation levels, and the reduction remains
clinically meaningful (23).

* Strength of the Evidence: Moderate

ES 6.In observational cohort studies, overweight andselalults with type 2 diabetes who intentionally

lost 9 kg to 13 kg had a 25% decrease in mortedity compared to weight stable controls.

* Strength of the Evidence: Low

ES 7.In overweight and obese adults with type 2 diabetdistat compared to placebo, both with
lifestyle intervention, results in 2 kg to 3 kg gter weight loss at 1 and 2 years. The additicorigdtat is
associated with greater reductions in fasting bigladose averaging 11 and 4 mg/dL at 1 and 2 yasars

well as an average greater reduction in HbA1C 4¥0at 1 year.

* Strength of the Evidence: High

3.1.2. Weight Loss and Impact on Cholesterol/LipidProfile

ES 1 In overweight or obese adults with or withoutveked CVD risk, there is a dose-response
relationship between the amount of weight losseaad by lifestyle intervention and the improvemant
lipid profile. The level of weight loss needed taserve these improvements varies by lipid as falow

* Ata 3 kg weight loss, a weighted mean reductiomiglycerides of at least 15 mg/dL is
observed.

* At 5 kg to 8 kg weight loss, low-density lipoprataiholesterol (LDEC) reductions of
approximately 5 mg/dL and increases in high-dergityprotein cholesterol (HDIC) 2 to 3
mg/dL are achieved.

* With <3 kg weight loss, more modest and more véiabprovements in triglycerides,

HDL-C and LDL-C are observed.
* Strength of the Evidence: High

ES 2.Among overweight and obese adults with type 2 def)e3.0% weight loss at 1 year and 5.3%
weight loss over 4 years compared to usual cargalorsults in greater average increases (2 mgful)

HDL-C and greater average reductions in triglycerides.

* Strength of the Evidence: Moderate
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ES 3.A mean 5% weight loss achieved over 4 years bgtijfe intervention in overweight or obese
adults with type 2 diabetes is associated withdaggon in newly prescribed lipid lowering medicats

compared with controls.

* Strength of the Evidence: Moderate

ES 4.Among overweight and obese adults with type 2 diehdhere is a dose-response relationship
between the amount of weight loss and the incresald®L-C that is most pronounced in those who are

the least overweight at baseline.

* Strength of the Evidence: Low

ES 5.Compared to placebo, the addition of orlistat fiesliyle intervention in overweight and obese
adults results in an average 3 kg greater weigist together with an 8 to 12 mg/dL reduction in EOL

a 1 mg/dL reduction in HDXC, and variable changes in triglycerides.

* Strength of the Evidence: High

3.1.3. Weight Loss and Hypertension Risk

ES 1.In overweight or obese adults with elevated CVIR (iacluding type 2 diabetes and hypertension),
there is a dose-response relationship betweemtbera of weight loss achieved at up to 3 years by

lifestyle intervention (alone or combined with etéit) and the lowering of BP.

* At a 5% weight loss, a weighted mean reductiorysidic and diastolic BP of approximately

3 and 2 mm Hg respectively, is observed.
* At <5% weight loss, there are more modest and mari@ble reductions in BP.

* Strength of the Evidence: High

ES 2.A 5% mean weight loss difference achieved overatyby intensive lifestyle intervention
in overweight or obese adults with type 2 diab&tessociated with a lower prevalence of patierits w

are prescribed antihypertensive medications condpaitd controls.

* Strength of the Evidence: Moderate

3.2. CQ2: Statement of the Question
2a. Are the current cutpoint values for overwei@! 25.0-29.9 kg/rf) and obesity (BME30
kg/n?) compared with BMI 18.5-24.9 kgfrassociated with elevated CVD-related risk (defined
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2b.

2C.

below)? Are the waist circumference cutpoints dd2tm (male) and >88 cm (female)
associated with elevated CVD-related risk? Howlaisé cutpoints compare with other cutpoints

in terms of elevated CVD-related risk and overadrtality?

Fatal and nonfatal CHD, stroke, and CVD (CHD amdkst)

* Overall mortality

* Incident type 2 diabetes

* Incident dyslipidemia

* Incident hypertension

Are differences across population subgroupkenelationships of BMI and waist circumference
cutpoints with CVD, its risk factors, and overalbrtality sufficiently large to warrant different

cutpoints? If so, what should they be?

Fatal and nonfatal CHD, stroke, and CVD
* Overall mortality

* Incident type 2 diabetes

* Incident dyslipidemia

* Incident hypertension

Groups being considered include:

* Age

* Sex (both male and female)

* Race/ethnicity (African American, Hispanic, Nati&enerican, Asian, White)
What are the associations between maintaingightzand weight gain with elevated CVD-

related risk in normal weight, overweight, and @badults?

Due to resource limitations, CQ2 had to limit itedature search to studies published between 2860

2011 and its evidence review to SRs, MAs, and gbalalyses to limit the number of individual ai!

to be searched, reviewed, and quality rated. Raaeibers excluded studies that focused on specific

subpopulations with a disease or condition (e.gmen with breast cancer or adults on maintenance

hemodialysis) and constructed summary evidencesdhbm the identified articles, and these tablesw

reviewed and checked by contractor staff for aagur®f the 1,571 articles initially screened, 15hsd

482 full-text publications met the I/E criteria awdre included. The quality (internal validity) thiese 15

publications was assessed using the quality assessonl developed to assess SRs/MAs. Of these, 3

publications were rated as fair (40-42) and thewese rated as poor quality but included in thielence

base because the NHLBI policy indicated that ptudties could be used as part of the evidence base i
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the majority of included studies were not rateddyoofair. The following ESs reflect the Panelsiegw

of the literature.

3.2.1. Current BMI Cutpoints and CVD-related Risk and All-cause Mortality

ES 1.Among overweight and obese adults, analyses ofraonisBMI show that the greater the BMI,
the higher the risk of fatal CHD and combined fatadl nonfatal CHD. The current cutpoifis
overweight (BMI>25.0 kg/m) and obesity (BMP30 kg/nf) compared with normal weight (BMI 18.5 to
<25.0 kg/n) are associated with elevated risk of combineal fatd nonfatal CHD.

* Strength of the Evidence: Moderate

ES 2. Among overweight and obese adults, analyses dire@usBMI show that the greater the BMI,
the higher the risk of fatal CHD and combined fatadl nonfatal CHD in both men and women. The
current BMI cutpoints for overweight (BMi25.0 kg/nf) and obesity (BMP30.0 kg/m) compared with
normal weight (BMI 18.5 to <25.0 kgfnare associated with elevated risk of fatal CHDath sexes.

* Strength of the Evidence: Moderate

ES 3.Among overweight or obese adults, analyses of sootisBMI show that the greater the BMI the
higher the risk of fatal stroke overall as welischemic and hemorrhagic stroke. The same reldtipns
holds for combined fatal and nonfatal ischemiclstrbut across the entire BMI range, not just in
overweight and obese adults. There is no evidewoe MAs, pooled analyses, and SRs to change current

BMI cutpointsas they relate to risk of stroke.

* Strength of the Evidence: Moderate

ES 4.Among overweight and obese adults, analyses ofraonisBMI show that the greater the BMI,
the higher the risk of combined fatal and nonf&éD. The current cutpoirfor obesity (BMI>30
kg/mf) compared with normal weight (BMI 18.5 to <25.01kd) is associated with an elevated risk of

fatal CVD in men and women.

* Strength of the Evidence: Moderate

ES 5.In men only, the current BMI cutpoifdr overweight (BMI 25.0 to 29.9 kg/m2) compared t
normal weight (BMI 18.5 to <25.0 kg/m2) is assoethtvith an elevated risk of fatal CVD. In both men
and women, obesity (BM#30.0 kg/m2) compared with normal weight is assediatith an elevated risk
of fatal CVD.
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* Strength of the Evidence: Low

ES 6.Using current BMI cutpoints, the relative risk atdl CVD was higher in obese White women than
in obese African American women compared to nomr@ght women. In overweight women, there was

no increase in risk of fatal CVD compared to normaight women in either race group.

* Strength of the Evidence: Low

ES 7.Analyses of continuouBMI across the entire BMI range show that the gnetne BMI, the higher

the risk of type 2 diabetes, without an indicatodra threshold effect.

* Strength of the Evidence: Moderate

ES 8.Among overweight and obese adults, analyses ofraonisBMI show that the higher the BMI,
the greater the risk of all-cause mortality. Theent categoryjor overweight (BMI 25.0 to 29.9 kghn

is not associated with elevated risk of all-causetatity; but, a BMI at or above the current cutgdor
obesity (BMI>30 kg/nf) is associated with an elevated risk of all-causetality, compared with normal
weight (18.5 to 24.9 kg/

* Strength of the Evidence: Moderate

ES 9.Sex-specific analyses of continudsisll among overweight and obese men and women, shatv
the greater the BMI, the higher the risk of all-®awmortality. The risk of all-cause mortality asated

with the current cutpointsf obesity was similar for men and women.

* Strength of the Evidence: Moderate

3.2.2. Areas of Insufficient Evidence Regarding Cwiints for BMI and for Waist Circumference.

The Panel was not able to address parts of CQ2odibe lack of SRs, MAs, and pooled analyses
identified in the systematic search. Panel memivers aware of a large body of literature from
individual studies examining the associations betwMI or waist circumference and hypertension or
dyslipidemia but they have not been summarized AsMpooled analyses, or SRs that met the criteria.
addition, there were no studies in the searchabiapared alternative cutpoints to current cutpaasts
they relate to risk of CHD, stroke, CVD, overall nadity, and diabetes. There were no SRs, MAs, and
pooled analyses identified that examined currenstveercumference cutpoints as they relate to isle of
all outcomes addressed in CQ2, however, the Paaatiaed meta-analyses of studies that used waist

circumference as a continuous variable. Thereigeace from SRs, MAs, and pooled analyses that risk
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factors increase in a continuous manner with waistimference. Because the Panel was unable to
address issues of the adequacy of current wagstrafierence cutpoints for overweight and obesity in
comparison to alternative cutpoints, the choiceutpoints to apply in patient evaluation is somewha
arbitrary. It was also unable to determine if agex- or race-specific waist circumference cutpofat
overweight and obesity are warranted to delinelateaed risk of all outcomes examined in CQ2. The
absence of evidence from the available SRs, MA¢ pmoled analyses for waist circumference cutpoints
is not the same as the evidence of absence oflnesfu The Panel acknowledges that this absense doe
not mean that waist circumference does not prowsdgul information in certain circumstances. For
several of the outcomes, there were no analystbe istudies retrieved that examined current BMI and
waist circumference cutpoints stratified by age, s@d race-ethnicity. Finally, there was a lackhefse
types of analyses examining the associations batweentaining weight and weight gain with elevated
CVD risk in normal weight, overweight, and obesaltd For this reason, the Panel did not develop ES
addressing questions related to these areas. Tthedatogy team and SR team worked closely with
Panel members to ensure the accuracy of data arapfiication of systematic evidence-based

methodology.

3.3. CQ3: Statement of the Question
3a. In overweight or obese adults, what is the @atp/e efficacy/effectiveness of diets of diffeyin
forms and structures (macronutrient content, cayhate and fat quality, nutrient density,
amount of energy deficit, and dietary pattern) thieo dietary weight loss strategies (e.g., meal
timing, portion-controlled meal replacements) ihiaging or maintaining weight loss?
3b. During weight loss or weight maintenance afteight loss, what are the comparative health

benefits or harms of the above diets and otheadieteight loss strategies?

Of the 1,422 articles screened against the I/Eriait 438 articles were retrieved for full-textftother
assess eligibility. Of the 438 full-text publicai® 77 publications met the criteria and were idetl A
total of 17 trials (23 articles) satisfied the fimeclusion criteria for CQ3 and were rated fairgmod

guality. (43-65). The following ESs reflect the BBs review of the literature.

3.3.1. Overall Dietary Intervention and Composition—Creating Reduced Dietary Energy Intake

ES 1.To achieve weight loss, an energy deficit is rezgiiiThe techniques for reducing dietary energy

intake include the following:
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* Specification of an energy intake target that s ldan that required for energy balance,

usually 1,200 to 1,500 kcal/day for women and 100,800 kcal/day for men (kcal levels

are usually adjusted for the individual’'s body weignd physical activity levels);

* Estimation of individual energy requirements acawgdo expert guidelines (66-68) and

prescription of an energy deficit of 500 kcal/day760 kcal/day or 30% energy deficit; and

* Ad libitumapproaches where a formal energy deficit targediprescribed, but lower

calorie intake is achieved by restriction or eliatinn of particular food groups or provision

of prescribed foods.

* Strength of Evidence: High

ES 2.A variety of dietary approaches can produce wdiggtg in overweight and obese adults. All of the

following dietary approaches (listed in alphabdtaraler below) are associated with weight loss if

reduction in dietary energy intake is achieved:

A diet from the European Association for the Stoél{piabetes Guidelines, which
focuses on targeting food groups, rather than foprescribed energy restriction while
still achieving an energy deficit. Descriptionstleé diet can be found in the Full Panel
Report Supplement

(http://jaccjacc.cardiosource.com/acc_document82BPR_S5 Obesity.pdf

Higher protein (25% of total calories from prote®®% of total calories from fat, 45% of

total calories from carbohydrate) with provisionfedds that realized energy deficit.

Higher protein Zone™-type diet (5 meals/day, eaith 40% of total calories from
carbohydrate, 30% of total calories from proteid/a3of total calories from fat) without

formal prescribed energy restriction but realizadrgy deficit.
Lacto-ovo-vegetarian-style diet with prescribedrggeestriction.
Low-calorie diet with prescribed energy restriction

Low-carbohydrate (initially <20 g/day carbohydratigt without formal prescribed

energy restriction but realized energy deficit.

Low-fat (10% to 25% of total calories from fat) \&ystyle diet without formal

prescribed energy restriction but realized enegficd.

Low-fat (20% of total calories from fat) diet withibformal prescribed energy restriction

but realized energy deficit.

Low-glycemic load diet, either with formal presaibenergy restriction or without

formal prescribed energy restriction but with readi energy deficit.
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* Lower fat €30% fat), high dairy (4 servings/day) diets withwothout increased fiber
and/or low-glycemic index/load foods (low-glycenad) with prescribed energy
restriction.

* Macronutrient-targeted diets (15% or 25% of totbdes from protein; 20% or 40% of
total calories from fat; 35%, 45%, 55%, or 65%atht calories from carbohydrate) with
prescribed energy restriction.

* Mediterranean-style diet with prescribed energyrieon.

* Moderate protein (12% of total calories from prot&8% of total calories from
carbohydrate, 30% of total calories from fat) watlovision of foods that realized energy
deficit.

* Provision of high-glycemic load or low-glycemic tbaneals with prescribed energy
restriction.

* The AHA-style Step 1 diet (with prescribed energgtriction of 1,500-1,800 kcal/day,

<30% of total calories from fat, <10% of total a@s from saturated fat).

* Strength of Evidence: High

3.3.2. Overall Dietary Intervention and Compositior—Pattern of Weight Loss Over Time With

Dietary Intervention

ES 3.With dietary intervention in overweight and obedelts, average weight loss is maximal at 6

months with smaller losses maintained for up t@&ry, while treatment and follow-up tapers. Weight
loss achieved by dietary techniques aimed at reduwtily energy intake ranges from 4 to 12 kg at 6-
month follow-up. Thereafter, slow weight regairoiserved, with total weight loss at 1 year of 4&kd0

kg and at 2 years of 3 kg to 4 kg.
* Strength of Evidence: High

3.3.3. Low Fat Approaches

ES 4a.ln overweight and obese adults, there is companabight loss at 6 to 12 months with instruction
to consume a calorie-restricted (500 to 750 kchctielay) lower fat diet (<30% of total caloriemom

fat) compared to a higher fat (>40% of total casrirom fat) dietComprehensive programs of lifestyle
change were used in all trials. Comparator diets>48% of total calories from fat, either with a low-

carbohydrate or low-glycemic load diet or one thagets higher fat with either average or low prote

e Strength of Evidence: Moderate
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ES 4b.With moderate weight loss, lower fat, higher cagmbhate diets, compared to higher fat, lower

carbohydrate diets have the following differengtécts:
e Greater reduction in LDLC,
* Lesser reduction in serum triglycerides, and
* Lesser increases in HBC.

* Strength of Evidence: Moderate

ES 4c.There is inconsistent evidence regarding BP diffees between lower fat, higher carbohydrate

diets and higher fat, lower carbohydrate diets.

e Strength of Evidence: Low

3.3.4. Higher (25% to 30% of Energy) Protein Approahes
ES 5a.ln overweight and obese adults, recommendationgtease dietary protein (25% of total
calories) as part of a comprehensive weight laggvwention results in equivalent weight loss as
compared with a typical protein diet (15% of tatalories) when both diets are calorie-restrictédD5
750 kcal/day deficit).

* Strength of Evidence: High

ES 5b.In overweight and obese adults, as compared todlyprotein diets (15% of total calories), high
protein diets (25% of total calories) do not regulinore beneficial effects on CV risk factorstlie

presence of weight loss and other macronutriemgés

e Strength of Evidence: Low

ES 5c.Based on studies conducted in settings where @dl i® provided to deliver increased protein
(25% of total calories), either as part of calwgstriction or withad libitumenergy consumption, there is
insufficient evidence to inform recommendationsvi@ight loss interventions in free-living overweigh

or obese individuals.

3.3.5. Low-Carbohydrate Approaches (<30 g/day)

ES 6a.In overweight and obese adults, there are no diffegs in weight loss at 6 months with

instructions to consume a carbohydrate-restricietd(80 g/day for up to 3 months, followed by
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increasing levels of carbohydrate intake up toiat@d which weight loss plateaus) in comparison to
instruction to consume a calorie-restricted, lotvefi@t. The comparator diets on which this statetrigen
based were either calorie-restricted higher carbtg and lower protein (55% of total calories from
carbohydrate, 30% of total calories from fat, 158total calories from protein) or a lower fat Eueam
Association for the Study of Diabetes food grougtaly pattern (40% of total calories from carbolayely

30% of total calories from fat, 30% of total ca&wifrom protein).

e Strength of Evidence: Low

ES 6b.There is insufficient evidence to comment on theDQisk factor effects of low carbohydrate

diets.

3.3.6. Complex Versus Simple Carbohydrates

ES 7.There is insufficient evidence to comment on thee®f substituting either simple or complex

carbohydrates for dietary fat for overweight or sbadults for the purpose of weight reduction.

3.3.7. Glycemic Load Dietary Approaches

ES 8.In overweight and obese adults, both high and Illyeegnic load diets produce a comparable

weight loss with a similar rate of loss over 6 nint

e Strength of Evidence: Low

3.3.8. Dietary Patterns (Mediterranean Style, Vegatian, and Other Dietary Pattern Approaches)

ES 9.In overweight and obese adults, a variety of caloestricted dietary patterns (i.e., Mediterranean-
style, lower-fat lacto-ovo-vegetarian or vegantylr lower fat high dairy/calcium with added fiber
and/or low glycemic index/load foods) produce weigiss and CV benefits that are comparable to an
energy restricted, lower fat (25% to 30% of totbcies from fat, Adult Treatment Panel Il or AHA
Step 1) dietary pattern.

* Strength of Evidence: Low
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3.3.8.9. Meal Replacement and Adding Foods to LigdiDiets

ES 10a.In overweight and obese women, the use of liquitilzar meal replacements is associated with
increased weight loss at up to 6 months, in corapario a balanced deficit diet utilizing only

conventional food. Longer-term evidence of contthugight loss advantage is lacking.

* Strength of Evidence: Low

ES 10b.There is insufficient evidence to comment on thee®f adding various types of foods to a low-

calorie liquid diet.

3.3.8.10. Very-Low-Calorie Diet Approaches

ES 11a.There is insufficient evidence to comment on theie®f liquid protein supplementation

following the very low-calorie diet induction of vgit loss as an aid to weight loss maintenance.

ES 11b.There is insufficient evidence to comment on sgi&®to provide more supervision of very-low
calorie diet adherence or to liberalize very-lowoda diet therapy with the addition of conventibna

foods as an aid to the induction of weight loss.

3.4. CQ4: Statement of the Question
4a. Among overweight and obese adults, what igttieacy/effectiveness of a comprehensive
lifestyle intervention program (i.e., compriseddadt, physical activity, and behavior therapy) in
facilitating weight loss or maintenance of lost ghel?
4b. What characteristics of delivering compreheméfestyle interventions (e.g., frequency and
duration of treatment, individual versus group sess onsite versus telephone/email contact) are

associated with greater weight loss or weight foagitenance?

The wording of the CQ evolved over time, from a poetensive intervention initially including 2 or
more components (dietary prescription, physicalagt or behavioral therapy) to all 3 components
being required. Additional exclusion criteria wéager put in place to remove trials that included
comprehensive lifestyle interventions but were giesd principally to compare different dietary
interventions. The Panel felt that these trialseneore appropriately addressed under CQ3. Ths ttiel
abstracts of 2,160 publications were screened sipthia I/E criteria independently by 2 reviewers. (i

independent contractors) which resulted in 1,7 Adlipations being excluded and 384 publications ¢ein
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retrieved for full text review to further assesgibility. Three hundred and eighty-four full-text
publications were independently screened by 2 vesiie who assessed eligibility by applying the I/E
criteria; 215 of these publications were excludasgeal on 1 or more of the I/E criteria.

Out of 384 full-text publications, 146 publicatiomet the criteria and were included. The quality
(internal validity) of these 146 publications wasessed using the quality assessment tool devetoped
assess RCTs. Of these, 74 publications were extloeeause they were rated as poor quality; of #ém
studies were rated poor due to the intention-tattad attrition rates. The remaining 51 trials (72
articles) were rated good or fair quality (22,231@8), and included in the evidence base that wad to

formulate the ESs and recommendations.

3.4.1. Description of the Diet, Physical Activityand Behavior Therapy Components in High-

Intensity, Onsite Lifestyle Interventions

ES 1.The principal components of an effective high-isign on-site comprehensive-lifestyle
intervention include: 1) prescription of a modekateduced calorie diet; 2) a program of increased
physical activity; and 3) the use of behavioraht&gies to facilitate adherence to diet and agtivit

recommendations. All 3 components should be indude

* Reduced-calorie diet:ln comprehensive lifestyle interventions, overwgighese
individuals typically are prescribed a diet desijt@induce an energy deficib80
kcal/day. This deficit often is sought by presanipil,200 to 1,500 kcal/day for women
and 1,500 to 1,800 kcal/day for men. Alternativeligtary energy deficits can be
determined by 1 of the methods described in CQ3.

* Increased physical activity: Comprehensive lifestyle intervention programs tglic
prescribe increased aerobic physical activity (agbrisk walking) for $50
minutes/week (equal to3® minutes/day, most days of the week). Higherltege
physical activity, approximately 200 to 300 minutesek, are recommended to maintain
lost weight or minimize weight regain long-term (ydar).

* Behavior therapy: Comprehensive lifestyle interventions usually pdeva structured
behavior change program that includes regularreelfitoring of food intake, physical
activity, and weight. These same behaviors arememended to maintain lost weight,

with the addition of frequent (i.e., weekly or maften) monitoring of body weight.

* Strength of Evidence: High
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3.4.2. Comprehensive Interventions Compared with Wgl Care, Minimal Care, or No-Treatment

Control

ES 2a (Short-Term Weight Loss)In overweight and obese individuals in whom weigist is indicated
and who wish to lose weight, comprehensive lifestyterventions consisting of diet, physical atyivi

and behavior therapy (all 3 components) producesgesweight losses of up to 8 kg in 6 months of
frequent (i.e., initially weekly), onsite treatmearbvided by a trained interventionist* in group or
individual sessions. Such losses (which can appraté reductions of 5% to 10% of initial weight) are
greater than those produced by usual care (i.aracterized by the limited provision of advice or
educational materials). Comparable 6-month weigggds have been observed in treatment comparison

studies of comprehensive lifestyle interventionkiclr did not include a usual care group.

* Strength of Evidence: High

ES 2b (Intermediate-Term Weight Loss)Longer-term comprehensive lifestyle interventiombich
additionally provide weekly to monthly on-site theent for another 6 months, produce average weight
losses of up to 8 kg at 1 year, losses which aatgr than those resulting from usual care. Corbpada
year weight losses have been observed in treatroemparison studies of comprehensive lifestyle

interventions, which did not include a usual ca@ug.

* Strength of Evidence: Moderate

ES 2c (Long-Term Weight Loss)Comprehensive lifestyle interventions which, after first year,
continue to provide bimonthly or more frequent maemtion contacts, are associated with gradual hteig
regain of 1 to 2 kg/year (on average), from theghtloss achieved at 6 to 12 months. Long-term (>1
year) weight losses, however, remain larger thasdlassociated with usual care. Comparable findings
have been observed in treatment comparison statlesmprehensive lifestyle interventions, which did

not include a usual care group.

* Strength of Evidence: High

*Trained Interventionist: In the studies reviewedired interventionists included mostly health pssionals (e.g.,
registered dietitians, psychologists, exercise igists, health counselors, or professionals iming) who
adhered to formal protocols in weight managemena few cases, lay persons were used as trained
interventionists; they received instruction in weignanagement protocols (designed by health priofess) in
programs that have been validated in high quaiityst published in peer-reviewed journals
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3.4.3. Efficacy/Effectiveness of Electronically Delered, Comprehensive Interventions in Achieving
Weight Loss

ES 3.Electronically delivered, comprehensive weight lmgsrventions developed in academic settings,
which include frequent self-monitoring of weightofl intake, and physical activity—as well as
personalized feedback from a trained interventidrisan produce weight loss of up to 5 kg at 6 to 12
months, a loss which is greater than that resuftimig no or minimal intervention (i.e., primarily

knowledge based) offered on the internet or intprin

* Strength of Evidence: Moderate

3.4.4. Efficacy/Effectiveness of Comprehensive, ghone-Delivered Lifestyle Interventions in
Achieving Weight Loss

ES 4.In comprehensive lifestyle interventions that agbvered by telephone or face-to-face counseling,
and which also include the use of either commdyefaepared prepackaged meals or an interactive web
based program, the telephone delivered and fataesteelivered interventions produced similar mean
net weight losses of approximately 5 kg at 6 moati$ 24 months, compared with a usual care control
group.

e Strength of Evidence: Low

3.4.5. Efficacy/Effectiveness of Comprehensive WéiggLoss Programs in Patients Within a Primary

Care Practice Setting Compared With Usual Care

ES 5.In studies to date, low to moderate-intensity tifsinterventions for weight loss provided to

overweight or obese adults by primary care prastatene, have not been shown to be effective.

e Strength of Evidence: High

*Trained Interventionist: In the studies reviewedired interventionists included mostly health pssionals (e.g.,
registered dietitians, psychologists, exercise igists, health counselors, or professionals iming) who
adhered to formal protocols in weight managemena few cases, lay persons were used as trained
interventionists; they received instruction in weignanagement protocols (designed by health priofess) in
programs that have been validated in high quaiitéyst published in peer-reviewed journals

39


http://guide.medlive.cn/
http://guide.medlive.cn/
Administrator
矩形


Jensen MD, et al.
2013 AHA/ACC/TOS Obesity Guideline

3.4.6. Efficacy/Effectiveness of Commercial-Base@omprehensive Lifestyle Interventions in

Achieving Weight Loss

ES 6.Commercial-based, comprehensive weight loss intgiaes that are delivered in person have been
shown to induce an average weight loss of 4.8 lgGdg at 6 months in 2 trials when conventional
foods are consumed and 6.6 kg to 10.1 kg at 12mant2 trials with provision of prepared food,des

that are greater than those produced by minimatryent control interventions.

* Strength of Evidence: Low

3.4.7. Efficacy/Effectiveness of Very Low-Calorie [Bts, as Used as Part of a Comprehensive

Lifestyle Intervention, in Achieving Weight Loss

ES 7a.Comprehensive, high intensity on-site lifestyleinentions that include a medically supervised
very low-calorie diet (often defined as <800 kcal/j as provided by complete meal replacement
products, produce total weight loss of approximaldl.2 kg to 21 kg over 11 to 14 weeks, which is
larger than that produced by no intervention os@alicare control group (i.e., advice and education
only).

* Strength of Evidence: High

ES 7b.Following the cessation of a high intensity lifdetintervention with a medically supervised very-
low calorie diet of 11 to 14 weeks, weight regair3d kg to 3.7 kg has been observed during thaiegs

21 to 38 weeks of non-intervention follow-up.

* Strength of Evidence: High

ES 7c.The prescription of various types (resistance oolaie training) and doses of moderate intensity
exercise training (e.g., brisk walking 135 to 25@umes/week), delivered in conjunction with weidppgs
maintenance therapy does not reduce the amourgightwegained after the cessation of the very-low

calorie diet, as compared with weight loss mainteeaherapy alone.

* Strength of Evidence: Low

3.4.8. Efficacy/Effectiveness of Comprehensive Lggyle Interventions in Maintaining Lost Weight

ES 8a.After initial weight loss, some weight regain candxpected, on average, with greater regain
observed over longer periods of time. Continuedigion of a comprehensive weight loss maintenance

program (onsite or by telephone), for periods ofwf.5 years following initial weight loss, redsce
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weight regain, as compared to the provision of maliintervention (e.g., usual care). The optimal

duration of weight loss maintenance programs hadeen determined.

* Strength of Evidence: Moderate

ES 8b.35% to 60% of overweight/obese adults who partteipaa high intensity long-term
comprehensive lifestyle intervention maintain alo§>5% of initial body weight at2 year's follow-up

(post-randomization).

* Strength of Evidence: Moderate

3.4.9. Characteristics of Lifestyle Intervention Dévery That May Affect Weight Loss: Intervention
Intensity

ES 9a (Moderate-Intensity Interventions).Moderate intensity, on-site comprehensive lifestyle
interventions, which provide an average of 1 toeatiment sessions per month typically produce mean
weight losses of 2 kg to 4 kg in 6 to 12 monthssés which generally are greater than those prddmce

usual care (i.e., minimal intervention control grpu

* Strength of Evidence: High

ES 9b (Low-intensity Interventions).Low intensity, on-site comprehensive lifestyle mtmtions,
which provide fewer than monthly treatment sessamsot consistently produce weight loss when

compared to usual care.

* Strength of Evidence: Moderate

ES 9c (Effect of intervention intensity). When weight loss with each intervention intensitg.( low,
moderate, and high) is compared to usual caresihighsity lifestyle interventions>(4 sessions in 6
months) typically produce greater net-of-controlgid losses than low-to-moderate intensity

interventions.

* Strength of Evidence: Moderate
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3.4.10. Characteristics of Lifestyle Intervention Rlivery That May Affect Weight Loss or Weight
Loss Maintenance: Individual Versus Group Treatment

ES 10.There do not appear to be substantial differencésa size of the weight losses produced by
individual- and group-based sessions in high-intgnsomprehensive lifestyle intervention delive@d

site by a trained interventionist*.

* Strength of Evidence: Low

3.4.11. Characteristics of Lifestyle Intervention Rlivery That May Affect Weight Loss or Weight
Loss Maintenance: Onsite Versus Electronically Dekered Interventions

ES 11.Weight losses observed in comprehensive lifestylerventions, which are delivered onsite by a
trained interventionisin initially weekly and then biweekly group or imitlual sessions, are generally
greater than weight losses observed in compreheirdierventions that are delivered by Internetroai

and which include feedback from a trained interemst.

* Strength of Evidence: Low

3.5. CQ5: Statement of the Question
5a. Bariatric Surgery Efficacy. What are the long-term effects of the followinggoal procedures
on weight loss, weight-loss maintenance, CV rigitdes, related comorbidities, and mortality?
* Laparoscopic adjustable gastric banding (LAGB)
» Laparoscopic Roux-en-Y gastric bypass (RYGB)
* Open RYGB
» Biliopancreatic diversion (BPD) with and withoutatienal switch
» Sleeve gastrectomy
What are the long-term effects of these surgicat@dures in patients with different BMIs and
comorbidities?
* BMI<35
* BMI of 35 to <40 with no comorbidities
* BMI >35 with comorbidities

*Trained Interventionist: In the studies revieweadinted interventionists included mostly health pesionals (e.g.,
registered dietitians, psychologists, exercise igists, health counselors, or professionals iming) who
adhered to formal protocols in weight managemena few cases, lay persons were used as trained
interventionists; they received instruction in weignanagement protocols (designed by health priofess) in
programs that have been validated in high quaiitéyst published in peer-reviewed journals
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* BMI >40 with no comorbidities
5b. Predictors.What are the predictors associated with long-tefects of the following surgical

procedures on weight loss, weight loss maintenad¥ejsk factors, related comorbidities, and
mortality?

* LAGB

* Laparoscopic RYGB

* Open RYGB

* BPD with and without duodenal switch

* Sleeve gastrectomy
What are the predictors associated with long tdfetes of these surgical procedures in patients
with different BMIs and comorbidities?

* BMI<35

* BMI of 35 to <40 with no comorbidities

* BMI >35 with comorbidities

* BMI >40 with no comorbidities

5c. Complications:What are the short-term (>30 days) and long-tetd® (days) complications of

the following bariatric surgical procedures? What the predictors associated with
complications?

* LAGB

* Laparoscopic RYGB

* Open RYGB

o BPD with and without duodenal switch
0 Sleeve gastrectomy

What are the complications of these surgical proseslin patients with different BMIs and
comorbidities?

* BMI<35

* BMI of 35 to <40 with no comorbidities

* BMI >35 with comorbidities

e  BMI >40 with no comorbidities

Many, if not most, patients with extreme obesityéd&ied to lose weight numerous times. Some have

lost substantial amounts of weight successfullyy tmregain it. Although lifestyle intervention lse
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mainstay of all weight management treatment, theeigcreasing recognition of the need for adjurectiv
treatments for patients with obesity who are ahhigedical risk, and who are unable to achieve or
maintain sufficient weight loss to improve theimalth. Bariatric surgery is 1 treatment option thas
been increasingly utilized in patients with extrenhesity, or with lesser degrees of obesity bulh wit
obesity-related comorbid conditions. Bariatric ugis, by definition, invasive and has inhererdrsh
term risks as well as adverse effects that may lbatpme apparent during longer-term follow-up.
Incurring these risks may be acceptable if headttelits are sustained over time. Therefore, thelPan
believed that evaluation of efficacy endpointsv@ight loss and change in CVD risk factors and othe
health outcomes required studies with a minimuntguogical follow-up of 2 years and inclusion of a
nonsurgical comparator group. Studies evaluatiegiptorsof weight change or medical outcomes,
including patient factors (e.g., presence or absenhcliabetes) or surgical factors (e.g., RYGBBRD)
required studies that directly compared these fagitus a minimum 2-year follow-up. Studies evahat
complications of bariatric surgery required at te&#sday postsurgical follow-up. For observational
studies with>10 years of follow-up or for studies on BPD or skegastrectomy procedures, sample size
>100 was required, and for all other observationalies sample size requirement w&90. This sample
size requirement was instituted because the mqmiriiant complications are infrequent (e.g.,
perioperative mortality <1%), such that smalledgts could give inaccurate estimates of complicatio
rates.

The literature search for CQ5 included an electrepiarch for RCTs, controlled clinical trials,
and observational studies published in the liteeaftom January 1998 to December 2009. The search
produced 2,317 citations, with 9 additional citaiadentified from nonsearch sources, i.e., by Pane
members or hand search of SRs/MAs (obtained thrthugklectronic search). Of the 2,317 citations
identified through the database search, 811 citativere automatically excluded and the remainithesti
and abstracts of the 1,515 remaining citations wereened against the I/E criteria for each of3the
components (Efficacy, Predictors, and Complicajiamdependently by 2 reviewers which resulted in
1,062 publications being excluded. To further asséigibility, 453 publications underwent full text
review. Of the 453 full-text publications, 64 mketl/E criteria and were included. The quality €imtal
validity) of these 64 publications was assessedodtitese, 29 publications were excluded becawse th
were rated as poor quality; 18 studies were rated gue to the intent-to-treat and/or attritiorestThe
remaining 22 studies (35 articles) which met thiega for at least 1 of the 3 components weredrate
good or fair quality and included in the evidenesdy(139-173). For the Efficacy, Predictors, and
Complications components there were 5 studies rticiess), 10 studies (12 articles) and 14 studiés (
articles) rated as good/fair, respectively. Theeeena total of 8 articles that were used acros®rtiam 1
component (141,142,144,148,156,159,168,169).
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3.5.1. Component 1: Efficacy

A total of 5 studies (17 articles) met the critdoadetermining the efficacy of bariatric surgéoy
weight loss and the impact on obesity-related ctiddres and were rated as good or fair quality arel
included in the summary table. The number of stutheeting inclusion criteria was limited due to the
requirement that surgical treatment be comparedrionsurgical comparator group with a minimum

postsurgical follow-up of 2 years.

ES 1.In obese adults, bariatric surgery produces greetaght loss and maintenance of lost weight than

that produced by usual care, conventional medieatrnent, lifestyle intervention, or medically

supervised weight loss, and weight loss efficagyegadepending on the type of procedure and initial

body weight.

. Weight loss at 2 to 3 years following a varietysafgical procedures in adults with presurgical
BMI >30 varies from a mean of 20% to 35% of initial weignd mean difference from nonsurgical
comparators of 14% to 37% depending on procedure.

e Strength of the Evidence: High

. Mean weight loss at 10 years following a varietyafiatric surgical procedures (predominantly
vertical banded gastroplasty) is approximately I§%itial weight, representing a mean weight
regain of 7%.

e Strength of the Evidence: Low

ES 2.In obese adults, bariatric surgery generally resalmore favorable impact on obesity-related
comorbid conditions than that produced by usua,cawnventional medical treatment, lifestyle
intervention, or medically supervised weight loss.

. At 2 to 3 years following a variety of bariatricrgical procedures in adults with BMBO who
achieve mean weight loss of 20% to 35%, fastingage and insulin are reduced and incidence of
type 2 diabetes is decreased and there is a gtiéaldrood of diabetes remission among those with
type 2 diabetes at baseline.

e Strength of the Evidence: High

. At 10 years, incidence and prevalence of type Batés are lower in those who have undergone
surgery. However, among those in whom type 2 degbegmits after surgery, diabetes may recur

over time.
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e Strength of the Evidence: Low

. At 2 to 3 years following a variety of bariatricrgical procedures in adults with BMBO who
achieve mean weight loss of 20% to 35%, BP or 6&Panedication is reduced compared with
nonsurgical management. BP tends to increase iovey and at 10 years postsurgery, there is no
difference in mean systolic BP or the incidencae@f cases of hypertension in those who underwent
bariatric surgery compared to those who did noeugal surgery.

e Strength of the Evidence: Low

. Among obese adults with baseline hypertensioneatgr percentage are in remission at 2 to 3
years and 10 years following bariatric surgery carad with nonsurgical management*.

e Strength of the Evidence: Low

. At 2 to 3 years and 10 years following a varietyafiatric surgical procedures in adults with
BMI >30 who achieve mean weight loss of 20% to 35%,nsériglyceride levels are lower, HBDLC
levels are higher, total cholesterol to HELL ratio is lower, and changes in triglyceride orlLIBvels
are inconsistent, compared with nonsurgical managém

» Strength of the Evidence: Low

. Most measures of health-related quality of lifeiamproved at 2 and 10 years following bariatric
surgery.

» Strength of the Evidence: Moderate

. Total mortality is decreased compared with nonsalghanagement at mean follow up of 11
years after undergoing a variety of bariatric stabprocedures (predominantly vertical banded
gastroplasty) in patients with mean BMI >40 whoiagh a mean long-term weight loss of 16%.

» Strength of the Evidence: Low

ES 3.There are insufficient data on the efficacy of &t surgical procedures for weight loss and

maintenance or CVD risk factor® years postsurgery in patients with a BMI <35.

"Remission was defined variously depending on theyst
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3.5.2. Component 2: Predictors

A total of 10 studies (12 articles) met these datand were rated as good or fair quality andrackided
in the summary table (141,142,144,148,151,155,896161,168,169,172). The studies required a
comparator group but not necessarily a nonsurgmalparator as well as outcomes regarding specific

bariatric operative procedures.

ES 4.Weight loss following bariatric surgery expressegarcentage of total body weight loss varies by

procedure.

In direct comparative studies at 2 to 3 years pogesy:
. Weight loss following gastric bypass exceeds LAGB.

» Strength of the Evidence: Moderate

. Weight loss following BPD, gastric bypass, and &egastrectomy are similar.

» Strength of the Evidence: Low

In direct comparative studies at 5 to 10 yearssuogery:
. Weight loss following gastric bypass exceeds LAGB.

» Strength of the Evidence: Low

ES 5.The remission of obesity-related comorbidities esutby procedure.

. Type 2 diabetes remission or improved glycemic immiccurs with increasing frequency
according to procedure as follows: LAGB, gastripéss, BPD.

» Strength of the Evidence: Low
. Reduction in the prevalence of hypertension is ni@guent following gastric bypass than
LAGB.

» Strength of the Evidence: Low

. The prevalence of dyslipidemia is lower followingstric bypass compared to LAGB.

*  Strength of the Evidence: Low
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3.5.3. Component 3: Complications

Fourteen studies met the inclusion criteria for pbeations. The complication evidence base included
those studies from the efficacy and predictorscdess that included complication data (141,156) elé w
as those studies that met the expanded searchec(t89,143,145,146,152,153,160,170,171).

3.5.3.1. Laparoscopic Adjustable Gastric Banding

ES 6.Perioperative<30 day) and longer-term (>30 days) complicatioti®fdng bariatric surgery vary

by procedure and patient-derived risk factors. Wienfiormed by an experienced surgeon, perioperative

complications following LAGB:

. Perioperative complications are infrequent and atdend to be life-threatening: major
adverse outcomes (1%) such as deep venous thravuabreoperations, and minor complications
(3%) such as wound infection.

» Strength of the Evidence: Moderate

. Longer-term complications continue to occur overetiand may require operative correction:
misplacement of band approximately 3% to 4%, erosiogastric wall approximately 1%, and port
complication 5% to 11%.

» Strength of the Evidence: Moderate

. Longer-term LAGB failure leading to removal of thand with or without conversion to another
bariatric procedure varies from 2% to 34%. Inadégmaeight loss is the most often reported basis for
removal of band.

» Strength of the Evidence: Moderate

3.5.3.2. Roux-en-Y Gastric Bypass

ES 6 (continued).Perioperative<30-day) and longer-term (>30 days) complication®¥ing bariatric

surgery vary by procedure and patient-derivedfaskors. When performed by an experienced surgeon,

perioperative complications following gastric bypas

. Consist of a major adverse outcome in approximatétyto 5%, including mortality (0.2%), deep
vein thrombosis and/or pulmonary embolism (0.4%% a requirement for reoperation (3% to 5%);
any complication, major or minor (2% to 18%).

*  Strength of the Evidence: Moderate
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. Are less frequent for the laparoscopic approach tbhaopen incision.

» Strength of the Evidence: Moderate

When performed by an experienced surgeon, peritipereomplications following open gastric bypass:
. Consist of a major adverse outcome in approxim&edy including mortality (2%), deep vein
thrombosis/pulmonary embolism (1%), and reoperatssha).

» Strength of the Evidence: Low

. Are associated with extremely high BMI, inabilitywalk 200 feet, history of deep vein
thrombosis/pulmonary embolism, and history of alittve sleep apnea.

» Strength of the Evidence: Low

3.5.3.3. Biliopancreatic Diversion

ES 6 (continued).Perioperative<30 days) and longer-term (>30 days) complicati@iisdving bariatric

surgery vary by procedure and patient-derivedfaskors. The mortality rate for BPD was reported2by

of the 3 included studies. When performed by areggpced surgeon, perioperative complications

following BPD:

. Occur in 2% to 8% of cases and include mortalitiegy; deep vein thrombosis/pulmonary
embolism (0.4%). The frequency of anastomotic Iéaknorrhage and wound complication is
variable.

e Strength of the Evidence: Low

. 1 to 3 year complications include: anemia (13%Q0%}2 deficiency of protein (0.3% to 3.0%),
iron (17%), zinc (6%), and neuropathy (0.4%). Deficy of vitamin D and elevated parathyroid

hormone may exceed 40%.

. When performed by open incision, include ventrahigeas high as 78%.

» Strength of the Evidence: Low

3.5.3.4. Laparoscopic Sleeve Gastrectomy

ES 6 (continued).Perioperative<30 days) and longer term (>30 days) complicatiafiswWing bariatric
surgery vary by procedure and patient-derivedfaskors. When performed by an experienced surgeon,

perioperative complications following laparoscosglieeve gastrectomy:
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. There is insufficient evidence to establish thedence of perioperative and longer term

complications.

4. Gaps in Evidence and Future Research Needs

The Panel identified gaps in evidence supportiegtichosen CQs. For each CQ, the Panel summarized
recommendations for future research. See the RnkFReport Supplement

(http://jaccjacc.cardiosource.com/acc_document§2BPR S5 Obesity.pdfor a more detailed and

comprehensive discussion.

4.1. CQ1 (Benefits of Weight Loss)
The literature available in SRs/MAs did not spegifiy address whether age, sex, race, or baseline
BMl/waist circumference modify the beneficial effeof weight loss in regard to CV risk factors.
Likewise, the SRs/MAs did not specifically addrédss issue of how baseline comorbid conditions and
CV risk factors modify the response to weight ld$swever, there may be high-quality literature that
addresses these issues. Given that caveat arelitisice review, future research in this area shoul
address the following issues:
1. Do the observed improvements in CV risk factoegd for medications and improved quality of
life associated with weight loss differ by age,,g@exe, and BMI/waist circumference?
2. What is the cost-effectiveness of modest wdigdd as a preventative strategy for those at fisk o
developing type 2 diabetes?
3. What is the best approach to identify and engiagge who can benefit from weight loss.

4.2. CQ2 (Risks of Overweight and Obesity)

Because evidence-based methods to identify patigtiiselevated risk for CVD, its risk factors, aali

cause mortality are essential for health care pi@utrs, more SRs, MAs, and pooled analyses are

needed to inform future guidelines in the followegas:

. Studies are needed that compare current to alieeraM| and waist circumference cutpoints for
predicting risk to optimize the specificity of coipts.

e Studies should examine the independent and combiifiects of BMI and waist
circumference to determine if both in combinatioa better at predicting elevated risk than
either alone.

* Such studies should explicate the methods anddbfyjeomework that guides the choice of

optimal cutpoints.
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Studies comparing the predictive ability of BMI andist circumference with more objective
measures of percent body fat, such as dual-energy absorptiometry or magnetic
resonance imaging, may enhance risk predictionutpfoents and/or combinations of BMI

and waist circumference.

. Similar studies are needed to assess whether bgetpbints are appropriate for population

subgroups stratified by age, sex, and race/etlnicit

Studies that compare risk across different agepgehould report absolute risk estimates.
This is especially important when examining age.
Studies are needed on race-ethnic differencesknaithin Western countries, particularly in

Asian Americans and Hispanic Americans.

. Longitudinal studies are needed that assess tkeassociated with weight change (accounting

for intentionality) in normal weight, overweighti@obese adults to determine the role of weight

change trajectory in risk assessment.

4.3. CQ3 (Dietary Interventions for Weight Loss)

More research is needed to inform future guidelingbe following areas:

. Because long-term dietary adherence is problermatieight management, to determine the best

dietary approach to sustain weight loss over thg4erm, studies are needed:

testing the impact of tailoring choice of dietanyeirventions on the individual’s ability to
adhere long-term;

testing pragmatic approaches to diet interventelivery in free-living individuals for at

least 2 years duration; and

evaluating the physiologic and biologic adaptatitme/eight loss, so as to refine methods of

caloric restriction during weight reduction and ntanance.

4.4. CQ4 (Lifestyle Interventions for Weight Loss)

More research is needed to inform future guidelfoeasing on improvements in efficiency and effigac

optimizing delivery and dissemination and targespegcial populations. The research is needed in the

following areas:

. Onsite (face-to-face) comprehensive, high-interigggtyle interventions (14 or more contacts in

first 6 months) represent the standard for behaliseight loss interventions. Further research can

help improve efficiency of these interventions wsthdies:

evaluating optimal frequency (and duration) of eafit
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evaluating characteristics of those who lose lesight in response to a standard,
comprehensive behavioral intervention and devetppiternative approaches for their
treatment.

evaluating effective methods of delivering lifestyhterventions remotely (e.g., internet,
mobile phone, text messaging, telephone, DVDs, etcsome combination of these) to

achieve and maintain clinically meaningful weigbgd

Because of changing demographics, there is a meddrther research to understand the most

appropriate strategies and prescriptions for wdimgd for some key populations including older

adults and racial/ethnic groups.

Because the efficacy of on-site (face-to-face) cmhensive, high-intensity lifestyle intervention

has been established in academic settings, trammadhstudies are needed

evaluating programs that can be delivered in conitjumork-site, and other settings
(including commercial programs);

determining the personal characteristics, skiligl @aining required to serve as a lifestyle
interventionist;

identifying the optimal role for PCPs to play iretmanagement of obesity by lifestyle
modification;

evaluating head-to-head comparisons of the relafifectiveness and associated costs of
delivering interventions on-site (face-to-face)nogely, or by a combination of approaches

(i.e., hybrid delivery).

Because maintenance of lost weight over the lommg bexs been challenging, studies are needed

evaluating strategies to promote additional welgss beyond the first 6 months, the time at
which weight loss plateaus in most individuals; and

evaluating novel methods of improving the mainteeaof lost weight.

Further study is needed on the effect of weight tosatment on health care utilization and cost.

4.5. CQ5 (Surgical Procedures for Weight Loss)
More research is needed to inform future guidelingbe following areas:

Because bariatric surgery offers the potentiapfewvention or remission of diabetes, better

control of CVD risk factors, improvement in qualiflife and possibly decreased mortality, there is

a need for research to better characterize thdsmpmawho are most likely to benefit from and teas

likely to suffer adverse consequences of bariatiigical procedures.
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. Large and well-designed experimental, quasi-expantal and observational studies, with long-
term follow-up are needed to determine if the riskd benefits of bariatric surgery are sustainest ov
time.

» evaluating which surgical procedures are best egpb different populations, based on
factors such as presence and duration of comodriditions, age, sex, race/ethnicity, degree
and duration of obesity, underlying genetic etisdsgand psychosocial or behavioral
characteristics; and

» evaluating the implementation of bariatric surgarmonacademic settings, which may be

more reflective of real world clinical practice.
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updates and approve the final version of this taliiech includes current relevant relationships 01

To review the NHLBI and ACC/AHA's current comprelsére policies for managing RWI, please refer toitvww.nhlbi.nih.gov/guidelines/cvd _adult/coi-

rwi_policy.htmand_http://www.cardiosource.org/Science-And-Qu#titactice-Guidelines-and-Quality-Standards/Reteips-With-Industry-Policy.aspx.

Per ACC/AHA policy

A person is deemed to have a significant intereatbnsiness if the interest represents ownership%f of the voting stock or share of the businesiyemtr ownership of
>$10,000 of the fair market value of the businedgyeror if funds received by the person from thesimess entity exceed 5% of the person’s grossredor the previous
year. Relationships that exist with no financiahé# are also included for the purpose of transpey. Relationships in this table are modest urddssrwise noted.

*Significant relationship.
tNo financial benefit.

NHLBI indicates National Heart, Lung, and Bloodtihge; NIDDK, National Institute of Diabetes andgestive and Kidney Diseases; and PI, principatstigator.
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Appendix 2. Expert Reviewer Relationships With Indwstry and Other Entities (Relevant)

Reviewer Representation Employment Consultant Spéar’s Ownership/ Personal Institutional, Expert
Bureau Partnership/ Research Organizational, or Witness
Principal Other Financial
Benefit
William H. ACC/AHA Centers for Disease None None None None None None
Dietz Expert Reviewer | Control and Prevention—
Director, Division of
Nutrition and Physical
Activity
Penny TOS Expert University of North None None None None None None
Gordon- Reviewer Carolina, Gillings School
Larsen of Global Publich
Health—Professor,
Department of Nutrition
Lee M. Kaplan| TOS Expert Massachusetts General | « AMAG None None e Ethicon* | None None
Reviewer Hospital—Director, Pharmaceutic
Weight Center als
* Bristol-Myers
Squibb
* Eisai
 Ethicon*
* Fractyl
* Gelesis
e Gl
Dynamicst

* Medlmmune

* Novo Nordisk

» Pfizer

» Rhythm?

» USGI
Medical

* Vivus

« Zafgen
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Paul Poirier ACC/AHA Laval University, Institut | « AstraZeneca | None None None None None
Expert Reviewer | Universitaire de « Bristol-Myers
Cardiologie et Squibb
Pneumologie, Hopital « Merck
Laval—Faculty of
Pharmacy
Susan J. TFPG University of Michigan | None None None None * Pfizer* None
Pressler Representative | School of Nursing—
Professor
Rena R. Wing | TOS Expert Brown University— None None None None None None
Reviewer Professor, Psychiatry &

Human Behavior

*No financial benefit.
tSignificant relationship.
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Appendix 3. Abbreviations

ACC = American College of Cardiology

AHA = American Heart Association

BMI = Body Mass Index

BP = blood pressure

BPD = biliopancreatic diversion

CHD = coronary heart disease

CV = cardiovasdcular

CVD = cardiovascular disease

COR = class of recommendation

CQ = critical questions

ES = evidence statements

Expert Panel = Panel

HDL-C = high-density lipoprotein cholesterol

I’lE = inclusion/exclusion

LAGB = laparoscopic adjustable gastric banding
LDL-C = low-density lipoprotein cholesterol

LOE = level of evidence

MA = meta-analyses

NHLBI = National Heart, Lung, and Blood Institute
NIDDK = National Institute of Diabetes and Digestiand Kidney Diseases
PCP = primary care practitioner

RWI = relationships of authors with industry antetentities
RYGB = laparoscopic Roux-en-Y gastric bypass

SR = systematic review

Task Force = ACC/AHA Task Force on Practice Guitksi
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