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Longitudinal economic burden of incident
complications among metabolic syndrome
populations

Cardiovascular Diabetology (2024) 23:246

Kah Suan Chong', Yi-Hsin Chang'?, Chun-Ting Yang'*, Chu-Kuang Chou*?, Huang-Tz Ou™*" and Shihchen Kuo'®
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Obesity/overweight prevalence and economic burdens by bariatric surgery,
metabolic syndrome, and related comorbidity in 2013-2019: a nationwide descriptive
analysis
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No. (%)
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Overall T2D only Obesity only T2D and obesity
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At 3-mo assessment -
Discontinued GLP-1 agonist® -
No 144598 (73.8) 64613 (73.8) 12978 (64.2) 67007 (76.1) %_,-,
Yes 51317 (26.2) 22998 (26.3) 7239 (35.8) 21080 (23.9) %
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Endoscopic sleeve gastroplasty
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Table 2 %TBWL at 3, 6 and 12 months by group, >18% retained at
4 hours

Slowest Other P value
3-month %TBWL 14.3+£3.4 5.4+5.5 <0.0001
6-month %TBWL 17.4+5.3 6.1+6.2 <0.0001
12-month %TBWL 18.6+£8.8 4.6+7.3 0.0011

: TBWL, total body weight loss.
' Baseline || 3 months 6 months ' 12 months
-Gastric Emp_tying eGastric Emptying *EatingQuestionnare sGastric Emptying
* Gastric Motility eGastric Motility »Gastric Motility A
*FastingHormones sFasting Hormones
-Eating Questionnaire J
& N _J .
*
160 152.3
140 137.1
120
::: 100 88.3 89.1 90.1 m Baseline
E 80 ® 3 month
; 60 12 month
-
40 Basedine Gastric Accommodation Gastric Accommodation 3 Manths Gastric Accommodation 12 Months
20 ™ ”~
’ |
Control ESG .

Figure 2 Change inT, , over time. *significant difference. ESG, _
endoscopic sleeve gastroplasty. Vargas E&t al Gut20220:1



Endoscopic sleeve gastroplasty for treatment of class 1 and 2
obesity (MERIT): a prospective, multicentre, randomised

trial THE LANCET
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IFSO Consensus on Definitions and Clinical Practice Guidelines

for Obesity Management—an International Delphi Study

IFSO Bariatric Endoscopy Committee Evidence-Based Review

and Position Statement on Endoscopic Sleeve Gastroplasty for Obesity

Management

Table 3: Module 3 - Endoscopic Therapy Rounds | Mostcommon | Percentage
Statements N | required selection consensus
ENDOSCOPIC SLEEVE GASTROPLASTY (ESG)
ESG bined with lifestyle int tioni ferable to lifestyle int ti lone, f
combined with lifes ye|.n ervention is p-re erable to lifestyle interventions alone, for 39 1 Agree 89.7%
the management of adults with class Il obesity.
ESG combined with lifestyle intervention is an acceptable management option for adults
with class Il obesity who either do not qualify (given medical or psychological 42 1 Agree 87.5%
comorbidities) or do not wish to pursue MBS.
ESG bined with lifestyle int tioni ferable to lifestyle int ti lone, f
combined with lifes yem ervention is _pr'e erable to lifestyle interventions alone, for 38 1 Agree 78.9%
the management of adults with class | obesity.
In individuals with class | obesit d bidities, ESG is effective at induci tained
mf'n ividuals wi ca?s obesity and comorbidities, is effective at inducing sustaine 38 1 Agree 76.3%
weight loss that remains at 12-24 months follow-up.
In individuals with class | obesity and comorbidities, ESG is superior to LIFESTYLE 39 1 Lifestyle 24.4%
CHANGES/AOM/NEITHER/BOTH. changes o
ESG bined with lifestyle int tioni ferable to lifestyle int ti | fi
combined with lifestyle in em?n on is pre er? e to lifestyle interventions alone, for 40 1 Agree 79.5%
the management of adolescents with class Il obesity.
In individuals with class | obesity and comorbidities, ESG is not suitable if an individual does .
. Y ' E— 39 2 Disagree 71.8%
not want surgical treatment.
ESG bined with lifestyle int tioni ferable to lifestyle int ti | f
combined with lifestyle in enn?n on is pre er.a e to lifestyle interventions alone, for a1 9 e 56.1%
the management of adolescents with class | obesity.
To achieve weight control and improved comorbidities in individuals with Class 1 obesity
and obesity-related complications, the best nonsurgical treatment consists of... (A) AOM 41 2 AOM alone 56.1%

alone; (B) ESG alone; (C) AOM + ESG

This unmet need has driven the development of endoscopic
solutions to address obesity, particularly when MBS is not fea-
sible or indicated. Endoscopic bariatric therapies offer several
advantages, including organ preservation, an improved risk
profile, reduced healthcare utilization, and decreased burden
of compliance on the patient. These benefits potentially enable
the scalability of procedural offerings to effectively combat
excess adiposity. Endoscopic sleeve gastroplasty (ESG) is one
such solution that has gained global adoption from patients and
providers in the past few years. In its current clinically adopted
and regulatory clppr()ved form (Flé 1) [12]

MA, USA)—a full-thickness cndoscopn, buLunng dcvicc to cre-
ate apposition of the anterior against the posterior wall of the
stomach, paxsmtf throug:h the greater curvature [13 14]. (B

starts at the transition between the gastric body and antrum,
moving proximally toward the fundus, which is typically par-
tially reduced with the preservation of a small pouch to allow
fundal accommodation. Thus, it tubularizes the gastric body,
altering satiety and satiation [15]. Although different stitching
patterns have been proposed and discussed [16-18], the above-
mentioned anatomic principles are consistent across centers and
providers; thus, the procedure is clinically mature, homogene-
ous, and reproducible [19].

cost-effectiveness [72-74]. Other endoscopic gastric
remodeling techniques, including the Primary Obesity
Surgery Endoluminal 2.0 (USGI Medical, San Clemente,
CA), Endomina™ Gastric Plication (Endo Tools, Gos-
selies, Belgium), and the Endozip™ automated suturing
device (Caesarea, Israel), are at different stages of clini-
cal trials and evidence generation and are demonstrating
similar safety and efficacy profiles. The committee will
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Figure 1. Percent total weight loss (% TWL) and proportion of patients who experienced at least 10% TWL
at 12 months following endoscopic sleeve gastroplasty (ESG) monotherapy, ESG + anti-obesity medication
(AOM) combination therapy and ESG + AOM sequential therapy.
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The Lancet Diabetes & Endocrinology Commission

Definition and diagnostic criteria of clinical obesity

Francesco Rubino, David E Cummings, Robert H Eckel, Ricardo V Cohen, John P H Wilding, Wendy A Brown, Fatima Cody Stanford,
Rachel L Batterham, | Sadaf Farooqi, Nathalie ] Farpour-Lambert, Carel W le Roux, Naveed Sattar, Louise A Baur, Katherine M Morrison,
Anoop Misra, Takashi Kadowaki, Kwang Wei Tham, Priya Sumithran, W Timothy Garvey, John PKirwan, José-Manuel Ferndndez-Real,
Barbara E Corkey, Hermann Toplak, Alexander Kokkinos, Robert F Kushner, Francesco Branca, Jonathan Valabhji, Matthias Bl Gher,
Stefan R Bornstein, Harvey | Grill, Eric Ravussin, Edward Greqg, Noor B Al Busaidi, Nasreen F Alfaris, Ebaa Al Ozairi, LenaM S Carlsson,
Karine Clément, Jean-Pierre Després, John B Dixon, Gauden Galea, Lee M Kaplan, Blandine Laferrére. Martine Laville, Soo Lim,

Jests R Luna Fuentes, Vicki M Mooney, Joseph Nadglowski Jr, Agbo Urudinachi, Magdalena Olszanecka- Glinianowicz, An Pan,

Francois Pattou, Philip R Schauer, Matthias H Tschip, Maria T van der Merwe, RobertoVettor, Geltrude Mingrone

Executive summary

Current BMI-based measures of obesity can both
underestimate and overestimate adiposity and provide
inadequate information about health at the individual
level, which undermines medically-sound approaches
to health care and policy. This Commission sought to
define clinical obesity as a condition of illness that, akin
to the notion of chronic disease in other medical
specialties, directly results from the effect of excess
adiposity on the function of organs and tissues. The
specific aim of the Commission was to establish
objective criteria for disease diagnosis, aiding clinical
decision making and prioritisation of therapeutic
interventions and public health strategies. To this end,
a group of 58 experts—representing multiple medical
specialties and countries—discussed available evidence
and participated in a consensus development process.
Among these commissioners were people with lived
experience of obesity to ensure consideration of
patients’ perspectives. The Commission defines obesity
as a condition characterised by excess adiposity, with or
without abnormal distribution or function of adipose
tissue, and with causes that are multifactorial and still
incompletely understood. We define clinical obesity as
a chronic, systemic illness characterised by alterations
in the function of tissues, organs, the entire individual,
or a combination thereof, due to excess adiposity.
Clinical obesity can lead to severe end-organ damage,
causing life-altering and potentially life-threatening
complications (eg, heart attack, stroke, and renal
failure). We define preclinical obesity as a state of
excess adiposity with preserved function of other
tissues and organs and a varying, but generally
increased, risk ufdeve]cping clinical obesity and several
other non-communicable diseases (eg, type 2 diabetes,
cardiovascular disease, certain types of cancer, and
mental disorders). Although the risk of mortality and
obesity-associated diseases can rise as a continuum
across increasing levels of fat mass, we differentiate
between preclinica] and clinical obesity (ie, health vs
illness) for clinical and policy-related purposes. We
recommend that BMI should be used only as a surrogate
measure of health risk at a population level, for
epidemiological studies, or for screening purposes,
rather than as an individual measure of health. Excess
adiposity should be confirmed by either direct

www.thelancet oo ndocrinclogy

measurement of body fat, where available, or at least
one anthropometric criterion (eg, waist circumference,
waist-to-hip ratio, or waist-to-height ratio) in addition to
BMI, using validated methods and cutoff points
appropriate to age, gender, and ethnicity. In people with
very high BMI (ie, »40 kg/m2), however, excess adiposity
can pragmatically be assumed, and no further
confirmation is required. We also recommend that
people with confirmed obesity status (ie, excess
adiposity with or without abnormal organ or tissue
function) should be assessed for clinical obesity. The
diagnosis of clinical obesity requires one or both of the
following main criteria: evidence of reduced organ or
tissue function due to obesity (e, signs, symptoms, or
diagnostic tests showing abnormalities in the function
of one or more tissue or organ system); or substantial,
age-adjusted limitations of daily activities reflecting the
specific effect of obesity on mobility, other basic
activities of daily living (eg, bathing, dressing, toileting,
continence, and eating), or both. People with clinical
obesity should receive timely, evidence-based treatment,
with the aim to induce improvement (or remission,
when possible) of clinical manifestations of obesity and
prevent progression to end-organ damage. People with
preclinical obesity should undergo evidence-based
health counselling, monitoring of their health status
over time, and, when applicable, appropriate inter-
vention to reduce risk of developing clinical obesity and
other obesity-related diseases, as appropriate for the
level of individual health risk. Policy makers and health
authorities should ensure adequate and equitable
access to available evidence-based treatments for
individuals with clinical obesity, as appropriate for
people with a chronic and potentially life-threatening
illness. Public health strategies to reduce the incidence
and prevalence of obesity at population levels must be
based on current scientific evidence, rather than
unpraven assumptions that blame individual
responsibility for the development of obesity. Weight-
based bias and stigma are major obstacles in efforts to
effectively prevent and treat obesity; health-care
professionals and policy makers should receive
proper training to address this important issue of
obesity. All recommendations presented in this
Commission have been agreed with the highest level of
consensus among the commissioners (grade of
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EASL-EASD-EASO Clinical Practice Guidelines on the
management of metabolic dysfunction-associated steatotic
liver disease (MASLD)"

European Association for the Study of the Liver (EASLY", European Association for the Study of Diabstes (EASD), European
Assodiation for the Study of Obesity [EASO)

Summary

Metabolic dysfunction-associated steatotic liver disease (MASLD), previously termed non-alcoholic fatty liver disease (NAFLD), is
defined as steatotic liver disease (SLD) in the presence of one or more cardiometabolic risk factor(s) and the absence of harmful
alcohal intake. The spectrum of MASLD includes steatosis, metabolic i i itis (MASH, previously
NASH), fibrosis, cirhosis and MASH-related hepatocellular carcinoma (HCC). This joint EASL-EASD-EASQ guideline provides an
update on definitions, prevention, screening, diagnosis and treatment for MASLD. Gase-finding strategies for MASLD with Iiver
fibrosis, using non-invasive tests, should be applied in individuals with cardiometabolic risk factors, abnormal liver enzymes, and/
or radiological signs of hepatic steatosis, particularly in the presence of type 2 diabetes (T2D) or obesity with additional metabolic
risk factorfs). A stepwise approach using blood-based scores (such as FIB-4) and, sequentially, imaging techniques (such as
transient elastography) is suitable to rule-outin advanced fibrosis, which is predictive of liver-related outcomes. In adults with
MASLD, lifestyle modification - including weight loss, dietary changes, physical exercise and d ing alcohol ion -
as well as optimal management of comorbidities - including se of incretin-based therapies (e.g. semaglutide, tirzepatide) for T2D
or obesity, if indicated ~ is advised. Bariatric surgery is also an option in individuals with MASLD and obesity. If locally approved
and dependent on the label, adutts with non-cirtotic MASH and significant liver fibrosis (stage >2) should be considered for a
MASH-targeted treatment with irom, which istolog on nd fibrosis with an
acceptable safety and tolerability profile. No MASH-targeted can currently be for the cirrhotic
stage. Management of MASH-related cirhosis includes adaptations of metabolic drugs, nutritional counselling, surveillance for
portal hypertension and HCC, as well as liver transplantation in decompensated cirrhosis.

©2024The Authorfs). Published by Elsevier BV on behalf of Europsan Association for the Study of the Liver (EASL) and by S Karger AG. This s an
open acoess article under the CC BY-NG license (http/ / 4.0). ®
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risk factor. The term MASLD comprises different conditions,
including isolated liver steatosis (metabolic dysfunction-
associated steatotic liver, MASL), metabolic dysfunction-
associated steatohepatitis (MASH), as well as fibrosis and
cirhosis. MASH is characterised by histobgical features of he-
patocellular ballooning and lobular inflammation. MASLD re-
places the old term non-alcoholic fatty liver disease (NAFLD) and
is embedded in the new consensus definition of steatotic liver
disease (SLD). Besides MASLD, SLD also includes MASLD with
moderate (increased) alcohol intake (MetALD), alcoholrelated
liver dissase (ALD), specific aetiologies of SLD (eg. dng-
induced, monogenic diseases) and cryptogenic SLD (Fig. 1).”
The current Clinical Practice Guidelines (CPGs) for the diag-
nosis, treatment, and follow-up of individuals with MASLD have

Introduction

Metabolic ~ dysfunction-associated ~steatotic liver disease
(MASLD) has become the most common chronic liver disease,
and its prevalence will likely continue to rise. The presence of
MASLD is tightly linked to type 2 diabstes (T2D), dbesity and
ather cardiometabolic risk factors. MASLD is associated with
an increased risk of cardiovascular events, chronic kidney
disease, hepatic and extrahepatic malignancies, and liver-
related outcomes, including liver failure and hepatocellular
carcinoma (HCC). Therefore, the high sacio-economic burden
of MASLD poses a global health challenge that needs to be
addressed by medical societies and policymakers.'

MASLD is defined as the presence of excess triglyceride
storage in the liver in the presence of at least one cardiometabolic
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Abstract

Introduction This survey of international experts in obesity 2 was d to achieve cc on

ized definitions and to identify areas of consensus and non-consensus in metabolic bariatric surgery (MBS) to assist in an
algorithm of clinical p idelines for the of obesity.

Methods A three- mund Delphi survey with 136 statements was conduclcd by 43 experts in obesity management comprising
26 bariatric surgeons, 4 8 endocrinologists, 2 nutriti 2 llors, an internist, and a pediatrician span-
ning six i over a 2-day g in Hamburg, Germany. To reduce bias, voting was i and the

were neither favorable nor unfavorable to the issue voted or evenly balanced between favorable and unfavorable. Consensus
was defined as >70% inter-voter agreement.

Results Consensus was reached on all 15 essential definitional and reporting
cal response, baseline weight, recurrent weight gain, conversion, and revision surgery. Consensus was reached on 95/121
statements on the type of surgical procedures favoring Roux-en-Y gastric bypass, sleeve gaslmclomy and endoscopic sleeve
gastroplasty. Moderate consensus was reached for sleeve gastrectomy singl denoil y and none on
the role of intra-gastric balloons. Consensus was reached for MBS in patients > 65 and < 18 years old, with a BMI> 50 kg/
m?, and with various obesity-related complications such as type 2 diabetes, liver, and kidney disease.

d dard

p

Tad

g initial suboptimal clini-

Key Points
© The value of an international multidisciplinary expert
m Ob\.“l)' enabled l.he i of
di and ppli to

the entire medical community treating patients with obesity
facilitating research and clinical practice of MBS.
# Conscnsns was reached on mogt MBS tesnics; arid avcas of mon- 2 Division of Digestive Surgery and Urology, Turku University
consensus were identified, assisting in clinical practice guidelines Hospi -

2 A ospital, P.O. Box 52, 20521 Turku, Finland
for the management of obesity.
© Inadequate weight loss or an unusually modest il |mprowemem * Department of Surgery. Flinders University, Adelaide, SA,
in aclinically signi obesity complication was i Australia
defined as “suboptimal initial response”™ (TWL <20%) and 4 c s o, i P
significant weighl gain after initial postoperative weight loss was mﬁlf’, l(l:?fml Sculrgerly. Cdlez):mlfs(;lnlc. ity
defined as “recurrent weight gain” (gaining >30% ol the initial ; i Y R

i i *  Section On Obesity Medicine, Geisel School of Medicine
at Darthmouth, Hanover, NH, USA

weight loss or of an obesity
® Sleeve gastrectomy was considered 'the most suxlnble choice for

high-risk patients, pediatric patients, and patients >65 years old. 6
© Roux-en-Y gastric bypass and one-anastomosis gastric bypass

are generally preferable to sleeve gastrectomy for adults with

obesity and type 2 diabetes, unless otherwise contraindicated. 7 Division of Visceral Surgery, Vienna Medical University,
Vienna, Austria

Division of General & GI Surgery, Brigham & Women's
Hospital, Harvard Medical School. Boston, MA, USA

::::::: z:‘llr:li‘n'::@‘yk‘_ " ®  New Life Center, Guatemala City, Guatemala
9 ScienceRight International Health Research, London, ON,

Department of Surgery, University of Turku, Turku, Finland Canada
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Abstract

Background Obesity is a significant global health issue, Metabolic and bariatric surgery (MBS) is the gold standard in the
treatment of obesity due w its proven effectiveness and safety in the short and long term, However, MBS is not suitable for
all patients. Some individuals are at high surgical risk or refuse surgical treatment, while others do not meet the criteria for
MBS despite having obesity-related comorbidities. This gap has driven the development of endoscopic solutions like endo-
scopic sleeve gastroplasty (ESG), which offers a less invasive alternative that preserves organ function and reduces risks.
A recent IFSO International Delphi consensus study highlighted that multidisciplinary experts agree on the utility of ESG
for managing obesity in patients with class T and 1T obesity and for those with class 11T obesity who do not wish to pursue or
qualify for MBS, This IFSO Bariatric Endoscopy Committee position statement aims to augment these consensus statements
by providing a comprehensive systematic review of the evidence and delivering an evidence-based position on the value of
ESG within the spectrum of obesity management.

Methods A comprehensive systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) and Cochrane guidelines.

Results Systemaric Review: The systematic review included 44 articles encompassing 13,714 patients receiving ESG. The
studies varied [rom large ¢ eries 1o cohort studies and a randomized controlled trial (RCT). The mean baseline BMI was
37.56 kg/m2. The review focused on weight loss outcomes and safety data,

Meta-analvsis:

Time point Mean SEWL Mean
HTBWL

6 months 48.04 15.66

2 months 53.09 17.56
18 months 57.98 16.25
24 months 46.57 152
36 months 5318 14407
60 months 453 159
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Figure 5: Diagnostic model of clinical obesity

The diagnostic model of clinical obesity includes an anthropometric component
(to confirm excess adiposity or obesity status) and a clinical component to verify

presence (clinical obesity) or absence (preclinical obesity) of clinical

manifestations of organ dysfunction or limitations of an individual’s ability to

conduct daily activities.

Clinical assessment, principles of diagnosis, and goals of treatment

13
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Epidemiology of Obesity and Screening. Traditional measures of obesity, exclusively based on BMI (eg, BMI > 30 kg/m?, or other A, 98%
age-specific, gender-specific or country/ethnic-specific cut-off points), should be used only as a surrogate measure of health
risk at a population level, for epidemiological studies or for screening purposes

Clinical Assessment of Obesity. Requires confirmation of excess/abnormal adiposity by one of the following methods: A, 98%
a. Direct body fat measurement (eg, by Dual-energy X-ray absorptiometry -DEXA, bioimpedance, etc), or

b. At least one anthropometric criteria (waist circumference, waist-to-hip ratio or waist-to-height ratio) in addition to BMI, or

¢. At least two anthropometric criteria (waist circumference, waist-to-hip ratio or waist-to-height ratio) regardless of BMI
Note:Validated methods and age- gender- and ethnicity-appropriate cut-off points should be used for all anthropometric criteria

The diagnosis of Clinical Obesity requires: U, 100%
a. Clinical confirmation of obesity status by anthropometric criteria or by direct body fat measurement,
Plus one or both of the following criteria:
b. Evidence of reduced organ/tissue function due to obesity (ie, signs, symptoms and/or diagnostic tests showing
abnormalities in the function of one or more tissue/organ system),
c. Significant, age-adjusted limitations of day-to-day activities reflecting the specific impact of obesity on mobility and/or
other basic Activities of Daily Living (ADL=bathing, dressing, toileting, continence, eating)

a. DEXA Inbody
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