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Metabolic and bariatric surgery (MBS) is widely considered the most effective option for treating obesity,

a chronic, relapsing, and progressive disease. Recently, the American Society of Metabolic and Bariatric
Surgery (ASMBS) and the International Federation for the Surgery of Obesity and Metabolic Disorders
(IFSO) issued new guidelines on the indications for MBS, which have superseded the previous 1991
National Institutes of Health guidelines. The aim of this study is to establish the first set of consensus
guidelines for selecting procedures in Class | and Il obesity, using an Expert Modified Delphi Method. In this
study, 78 experienced bariatric surgeons from 32 countries participated in a two-round Modified Delphi
consensus voting process. The threshold for consensus was set at an agreement or disagreement of 270.0%
among the experts. The experts reached a consensus on 54 statements. The committee of experts reached
a consensus that MBS is a cost-effective treatment option for Class Il obesity and for patients with Class

I obesity who have not achieved significant weight loss through non-surgical methods. MBS was also
considered suitable for patients with Type 2 diabetes mellitus (T2DM) and a body mass index (BMI) of

30 kg/m? or higher. The committee identified intra-gastric balloon (IGB) as a treatment option for patients
with class | obesity and endoscopic sleeve gastroplasty (ESG) as an option for patients with class 1 and Il
obesity, as well as for patients with T2DM and a BMI of 2 30 kg/m?. Sleeve gastrectomy (1) and Roux-en-Y
gastric bypass (RYGB) were also recognized as viable treatment options for these patient groups. The
committee also agreed that one anastomosis gastric bypass (OAGB) is a suitable option for patients with
Class Il obesity and T2DM, regardless of the presence or severity of obesity-related medical problems. The
recommendations for selecting procedures in Class | and 1l obesity, developed through an Expert Modified
Delphi Consensus, suggest that the use of standard primary bariatric endoscopic (IGB, ESG) and surgical
procedures (SG, RYGB, OAGB) are acceptable in these patient groups, as consensus was reached regarding
these procedures. However, randomized controlled trials are still needed in Class | and 1l Obesity to identify
the best treatment approach for these patients in the future.
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Obesity is now recognized as a chronic disease associated with a pro-inflammatory state and is often under-
treated. It has become a global epidemic, affecting populations worldwide?. Metabolic and bariatric surgery
(MBS) is considered the most effective treatment option for obesity, which is a chronic, relapsing, and progressive
disease®. These surgical interventions have been shown to induce both weight loss and remission of obesity-
related medical problems. The recently released guidelines on the indications for MBS by the American Society
of Metabolic and Bariatric Surgery (ASMBS) and the International Federation for the Surgery of Obesity and
Metabolic Disorders (IFSO) in 2022* have brought about changes to the previous beliefs based on the 1991
National Institutes of Health guidelines for bariatric surgery”.
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The new guidelines suggest that MBS should be strongly recommended for patients with Class II obesity (BMI
of 35-39.9 kg/m?) or higher, regardless of the presence or absence of obesity-related comorbidities. Additionally,
MBS should be considered as a treatment option for individuals with Class I obesity (BMI of 30-34.9 kg/m?) who
have obesity-related comorbidities such as type 2 diabetes mellitus (T2DM), hypertension (HTN), dyslipidemia
(DLP), obstructive sleep apnea (OSA), gastroesophageal reflux disease (GERD), cardiovascular disease (CVD),
non-alcoholic fatty liver disease and nonalcoholic steatohepatitis (NAFLD and NASH), chronic kidney disease
(CKD), pseudotumor cerebri, asthma, polycystic ovarian syndrome (PCOS), infertility and musculoskeletal
diseases that have not shown improvement with non-surgical treatment approaches (reviewer 2, comment 3).

New guidelines recommended modifying the BMI thresholds for the Asian population, wherein a BMI greater
than 25 kg/m? indicates clinical obesity and individuals with a BMI exceeding 27.5 kg/m? should be provided
with MBS as an option (reviewer 2, comment 1).

Although the new guidelines are evidence-based and supported by hundreds of published papers that recom-
mend MBS for patients with Class I and II obesity, there are still numerous issues regarding the selection of the
appropriate type of MBS, as well as technical details of the operation, for these groups of patients.

As such, the objective of this study is to develop the first consensus guidelines for procedure selection in
Class I and II obesity utilizing an Expert Modified Delphi Method. The purpose of these guidelines is to provide
clinicians with a useful tool for their daily clinical practice (reviewer 3, comment 2).

Methods

The scientific core team of 12 members (Table 1) initiated the drafting of 70 statements with two choices (agree/
disagree) and a comment box at the end of each statement, following a preliminary brainstorming session, litera-
ture review to find the issues with feedback from all the participants (reviewer 3, comment 4). The international
consensus group, comprising distinguished academic and private surgeons, opinion makers in MBS, presidents
of the ASMBS and IFSO, and renowned opinion leaders and multi-disciplinary team (MDT) members from all
IFSO-chapters were invited to participate in a modified Delphi consensus-making exercise based on their prior
MBS experience (reviewer 2, comment 4) and (reviewer 3, comment 3).

This consensus exercise was approved by the ethical committee of Iran University of Medical Sciences
(Approval ID: IRITUMS.REC.1400.361). The study included the participation of 78 renowned metabolic and
bariatric surgeons from 32 countries, who constituted the Delphi consensus-building committee using an online
platform (@Survey Monkey). The first round of consensus building commenced on April 7, 2023, and remained
open until April 30, 2023. All committee members voted on the 70 statements, with only agree or disagree
options. Agreement/disagreement levels >70.0% were considered as consensus. At the conclusion of the first
round, 46 out of 70 statements achieved consensus. The scientific core team reviewed and merged several non-
consensus statements based on the majority views of all voting experts, resulting in the finalization of 18 state-
ments for the second round of voting to achieve a consensus on additional statements. The outcomes of the first
round were communicated to all committee members, who were requested to vote on the remaining statements.
The second round of consensus building commenced on May 18, 2023, and concluded on June 7, 2023.

Ethical approval

All procedures performed in the study involving human participants were in accordance with the ethical stand-
ards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. This consensus exercise was approved by the ethical committee
of Iran University of Medical Sciences (Approval ID: IR.IUMS.REC.1400.361).

Informed consent
Informed consent was obtained from the participants included in the consensus study.

Name Country
Luigi Angrisani Italy
Sonja Chiappetta Italy
Maurizio De Luca Italy
Mohammad Kermansaravi | Iran
Shanu Kothari USA
Lilian Kow Australia
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Table 1. List of the scientific core team (in alphabetical order).
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Results

A total of 78 experts in MBS from 32 countries participated in two rounds of voting to evaluate a series of state-
ments. The detailed outcomes of the first and second rounds of voting for each statement are presented in Table 2.
Among the 64 final statements, a consensus of at least 70% was attained for 54 statements, whereas the experts
failed to reach a consensus for the remaining 10 statements even after two rounds of online voting.

Cost effectiveness and indications of MBS (reviewer 3, comment 5)

According to the majority of experts, MBS is a cost-effective treatment option for patients with Class II obesity,
regardless of the presence, severity, or absence of obesity-associated medical problems. Additionally, MBS is also
considered suitable for patients with Class I obesity who fail to achieve significant or long-lasting weight loss
or improvement in obesity-associated medical problems through non-surgical methods, as well as for patients
with Type 2 Diabetes Mellitus (T2DM) and a BMI of 30 kg/m? or higher. As mentioned above, BMI thresholds
is lower in Asian, and the patients with BMI >27.5 kg/m? should be offered MBS (reviewer 2, comment 1).

Statement First Second Final result
round round

MBS should be considered for patients <18 years old with NO

obesity class I, who do not achieve substantial or durable CONSENSUS
weight loss or comorbidity improvement using nonsurgical

methods including new anti-obesity medications (AOMs).

13. Intra-gastric balloon (IGB) is a treatment option for patients | 56.00% 69.44% NO
with obesity class II, regardless of presence, absence, or Disagree | Agree CONSENSUS
severity of comorbidities in case of failure of conservative
treatment including new AOMs and does not want to have
MBS

(continued)
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treatment including new AOMs, and does not want to have
MBS.

15.

Intra-gastric balloon (IGB) is a treatment option for patients
with T2D and BMI > 30 kg/m? in case of failure of
conservative treatment including new AOMs and does not
want to have MBS.

60.00%
Disagree

63.89%
Agree

NO
CONSENSUS

16.

Endoscopic sleeve gastroplasty (ESG) can be a treatment
option for patients with obesity class II, regardless of
presence, absence, or severity of comorbidities in case of
failure of conservative treatment including new AOMs, and
does not prefer to have MBS.

56.00%
Disagree

71.23%
Agree

CONSENSUS
(AGREE)

17.

Endoscopic sleeve gastroplasty (ESG) can be a treatment
option for patients with obesity class I, regardless of
presence, absence, or severity of comorbidities in case of
failure of conservative treatment including new AOMs, and
does not prefer to have MBS.

71.6%
Agree

CONSENSUS
(AGREE)

18.

Endoscopic sleeve gastroplasty (ESG) can be a treatment
option for patients with T2D and BMI > 30 kg/m?,
regardless of presence, absence, or severity of comorbidities
in case of failure of conservative treatment including new
AOMs, and does not prefer to have MBS.

51.35%
Agree

77.46%
Agree

CONSENSUS
(AGREE)

19.

Reversible procedures such as gastric banding are preferred
to irreversible procedures such as SG for patients with
obesity class II, regardless of the presence, absence, or
severity of comorbidities

88.00%
Disagree

CONSENSUS
(DISAGREE)

20.

Reversible procedures such as gastric banding are preferred
to irreversible procedures such as SG for patients with
obesity class I, who do not achieve substantial or durable
weight loss or co-morbidity improvement using nonsurgical
methods

80.00%
Disagree

CONSENSUS
(DISAGREE)

21.

Reversible procedures such as gastric banding are preferred
to irreversible procedures such as SG for patients with T2D
and BMI > 30kg/m?

85.14%
Disagree

CONSENSUS
(DISAGREE)

22.

Gastric bypass procedures such as RYGB or OAGB are
preferred to procedures such as SG for patients with obesity
class 11, regardless of presence, absence, or severity of
comorbidities, because of reversal capability.

67.12%
Disagree

69.86%
Disagree

NO
CONSENSUS

23.

Gastric bypass procedures such as RYGB or OAGB are
preferred to irreversible procedures such as SG for patients
with obesity class [ who do not achieve substantial or
durable weight loss or co-morbidity improvement using
nonsurgical methods

73.33%
Disagree

CONSENSUS
(DISAGREE)

24.

Gastric bypass procedures such as RYGB or OAGB are
preferred to procedures such as SG for patients with T2D
and BMI >30kg/m?, regardless of presence, absence, or
severity of comorbidities, because of reversal capability and
are more efficacy in terms of weight loss and diabetes
control.

50.00%
Agree

57.53%
Agree

NO
CONSENSUS

25.

Sleeve gastrectomy (1) is a good option for patients with
obesity class II, regardless of the presence, absence, or
severity of comorbidities

86.67%
Agree

CONSENSUS
(AGREE)

26.

Sleeve gastrectomy (1) is a good option for patients with
obesity class I, who do not achieve substantial or durable
weight loss or co-morbidity improvement using nonsurgical
methods.

82.67%
Agree

CONSENSUS
(AGREE)
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27. Sleeve gastrectomy (1) is a good option for patients with 80.00% - CONSENSUS
T2Aavd BMI > 30 «y/u? Agree (AGREE)

28. Laparoscopic adjustable gastric banding (LAGB) is a good 77.33% - CONSENSUS
option for patients with obesity class II, regardless of the Disagree (DISAGREE)
presence, absence, or severity of comorbidities

29. Laparoscopic adjustable gastric banding (LAGB) is a good 73.33% - CONSENSUS
option for patients with obesity class I, who do not achieve Disagree (DISAGREE)
substantial or durable weight loss or co-morbidity
improvement using nonsurgical methods.

30. Laparoscopic adjustable gastric banding (LAGB) is a good 78.38% — CONSENSUS
OTLTLOV GOp TTaTIeVTO witn T2A owvd BMI > 30 ky/u Disagree (DISAGREE)

31. Roux-en-Y gastric bypass (RYGB) is a good option for 89.33% — CONSENSUS
patients with obesity class II, regardless of the presence, Agree (AGREE)
absence, or severity of comorbidities

32. Roux-en-Y gastric bypass (RYGB) is a good option for 64.86% 93.15% CONSENSUS
patients with obesity class I and severe GERD who do not Agree Agree (AGREE)
achieve substantial or durable weight loss or comorbidity
improvement using nonsurgical methods.

33. Roux-en-Y gastric bypass (RYGB) is a good option for 94.59% - CONSENSUS
noTievto vt T2A avd BMI > 30 kyfu Agree (AGREE)

34. One anastomosis gastric bypass (OAGB) is a good option 84.00% - CONSENSUS
for patients with obesity class II, regardless of the presence, | Agree (AGREE)
absence, or severity of comorbidities

35. One anastomosis gastric bypass (OAGB) with a maximum 53.33% 54.79% NO
of 150cm BPL is a good option for patients with obesity of | Agree Agree CONSENSUS
class I, who do not achieve substantial or durable weight
loss or comorbidity improvement using nonsurgical
methods.

36. One anastomosis gastric bypass (OAGB) is a good option 78.67% - CONSENSUS
for patients with T2D and BMI > 30 kg/m? Agree (AGREE)

37. BPD-DS is a good option for patients with obesity class II, 62.16% 82.19% CONSENSUS
regardless of the presence, absence, or severity of Disagree | Disagree | (DISAGREE)
comorbidities

38. BPD-DS is a good option for patients with obesity class I 90.67% - CONSENSUS
who do not achieve substantial or durable weight loss or co- | Disagree (DISAGREE)
morbidity improvement using nonsurgical methods.

39. BPD-DS is a good option for patients with T2D and BMI = | 71.62% - CONSENSUS
30 kg/m? Disagree (DISAGREE)

40. Ileal interposition is a good option for patients with obesity | 92.00% - CONSENSUS
class II, regardless of the presence, absence, or severity of Disagree (DISAGREE)
comorbidities

41. Ileal interposition is a good option for patients with obesity 94.67% - CONSENSUS
class I, who do not achieve substantial or durable weight Disagree (DISAGREE)
loss or co-morbidity improvement using nonsurgical
methods

42. Ileal interposition is a good option for patients with T2D and | 92.00% - CONSENSUS
BMI>30 xy/u 2 Disagree (DISAGREE)

43. Bipartition procedures are good options for patients with 65.75% 75.00% CONSENSUS
obesity class II, regardless of the presence, absence, or Disagree | Disagree | (DISAGREE)
severity of comorbidities.

44. Bipartition procedures are good options for patients with 78.67% - CONSENSUS
obesity class I who do not achieve substantial or durable Disagree (DISAGREE)
weight loss or co-morbidity improvement using nonsurgical
methods.
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45. Bipartition procedures are good options for patients with 74.67% - CONSENSUS
T2D and BMI >30 kg/m? Disagree (DISAGREE)

46. SG should be performed on a larger bougie (40 Fr and more) | 78.08% - CONSENSUS
compared to BMI>40 for patients with obesity class II, Disagree (DISAGREE)
regardless of the presence, absence, or severity of
comorbidities

47. SG should be performed on a larger bougie (40 Fr and more) | 75.00% — CONSENSUS
compared to BMI>40 for patients with obesity class I, who Disagree (DISAGREE)
do not achieve substantial or durable weight loss or co-
morbidity improvement using nonsurgical methods

48. SG should be performed on a larger bougie (40 Fr and more) | 79.17% - CONSENSUS
compared to BMI>40 for patients with T2D and BMI = 30 Disagree (DISAGREE)
kg/m2

49. Antral resection start point (at least 4 cm from the pylorus) 54.17% 86.11% CONSENSUS
during SG should not differ compared to BMI=40 for Agree Agree (AGREE)
patients with BMI 30-40 kg/ m2, regardless of presence,
absence, or severity of comorbidities.

50. Total small bowel length count should be performed during | 57.78% 65.28% NO
all bypass procedures for patients with BMI 30-40 kg/ m?, Disagree | Disagree | CONSENSUS
regardless of presence, absence, or severity of
comorbidities.

51. Biliopancreatic limb should be a maximum of 100 cm in 51.26% 50.70% NO
RYGB compared to BMI=40 for patients with BMI of 30— Disagree | Agree CONSENSUS
40 kg/m? who do not achieve substantial or durable weight
loss or comorbidity improvement using nonsurgical
methods.

52. Longer pouch is recommended in RYGB compared to 76.39% = CONSENSUS
BMI>40 for patients with obesity class II, regardless of the Disagree (DISAGREE)
presence, absence, or severity of comorbidities

53. Longer pouch is recommended in RYGB compared to 76.39% - CONSENSUS
BMI>40 for patients with obesity class I, who do not Disagree (DISAGREE)
achieve substantial or durable weight loss or co-morbidity
improvement using nonsurgical methods

54. Longer pouch is recommended in RYGB compared to 75.00% - CONSENSUS
BMI>40 for patients with T2D and BMI >30 kg/m? Disagree (DISAGREE)

55. GJ anastomosis of more than 3cm is recommended in 82.61% - CONSENSUS
RYGB compared to BMI>40 for patients with obesity class | Disagree (DISAGREE)
IL, regardless of the presence, absence, or severity of
comorbidities

56. GJ anastomosis of more than 3cm is recommended in 83.33% - CONSENSUS
RYGB compared to BMI>40 for patients with obesity class | Disagree (DISAGREE)
I, who do not achieve substantial or durable weight loss or
co-morbidity improvement using nonsurgical methods

57. GJ anastomosis of more than 3cm is recommended in 83.10% - CONSENSUS
RYGB compared to BMI>40 for patients with T2D and Disagree (DISAGREE)
BMI > 30 kg/m2

58. Biliopancreatic limb should be a maximum of 150 cm in 57.53% 68.06% NO
OAGB for patients with obesity class I, regardless of Agree Agree CONSENSUS
presence, absence, or severity of comorbidities.

59. Biliopancreatic limb should be a maximum 150 ¢cm in 70.42% - CONSENSUS
OAGB for patients with obesity class I, who do not achieve | Agree (AGREE)
substantial or durable weight loss or co-morbidity
improvement using nonsurgical methods

60. Biliopancreatic limb should be a maximum of 150 cm in 61.43% 68.06% NO
OAGSB for patients with T2D and obesity class I. Agree Agree CONSENSUS
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61. GJ anastomosis of more than 4 cm is recommended in 74.65% - CONSENSUS
OAGB compared to BMI>40 for patients with obesity class | Disagree (DISAGREE)
II, regardless of the presence, absence, or severity of
comorbidities

62. GJ anastomosis of more than 4cm is recommended in 73.24% - CONSENSUS
OAGB compared to BMI>40 for patients with obesity class | Disagree (DISAGREE)

I, who do not achieve substantial or durable weight loss or
co-morbidity improvement using nonsurgical methods

63. GJ anastomosis of more than 4cm is recommended in 72.86% - CONSENSUS
OAGB compared to BMI>40 for patients with T2D and Disagree (DISAGREE)
BMI > 30 kg/m?

64. BMI > 30 kg/m’, 18 months after MBS in patients with class | 79.45% - CONSENSUS
I and II of obesity, is an indication for revision or Disagree (DISAGREE)

conversion of the MBS.

Table 2. Consensus statements voting results.

MBS in the extreme of ages

The majority of experts concurred that MBS can be considered as a treatment option for patients below 18 years
of age who have Class II obesity, irrespective of the presence, severity, or absence of symptoms, especially after
conservative treatment options such as new Anti-obesity medications (AOMs) have failed. MBS is also considered
an option for patients under 18 years of age who have T2DM and Class I or higher obesity. However, there was
no consensus among experts regarding the use of MBS for patients below 18 years of age who have Class I obesity
and fail to achieve substantial or long-lasting weight loss or obesity-associated medical problems improvement
using non-surgical methods.

Primary endoscopic bariatric procedures

There was a consensus on the use of intra-gastric balloon (IGB) as a treatment option for patients with Class I
obesity, irrespective of the presence, absence, or severity of obesity-associated medical problems, particularly
when conservative treatment options including new AOMs have failed, and the patient is unwilling to undergo
MBS. However, there was no consensus on the use of IGB as a treatment option for patients with Class II obesity
or patients with T2DM and a BMI of > 30 kg/ m?, in case of failure of conservative treatment.

The majority of participants expressed the view that endoscopic sleeve gastroplasty (ESG) can be considered
as a treatment option for patients with Class I and II obesity, as well as patients with T2DM and a BMI of > 30 kg/
m?, regardless of the presence, absence, or severity of obesity-associated medical problems, particularly when
conservative treatment options, including new AOMs, have failed, and the patient is unwilling to undergo MBS.

Metabolic and bariatric surgical procedure selection
There was disagreement consensus on adjustable gastric banding (AGB) as a treatment option for patients with
Class I and II obesity, as well as patients with T2DM and a BMI of > 30 kg/m?.

Conversely, there was a consensus agreement on Sleeve Gastrectomy® and Roux-en-Y Gastric Bypass (RYGB)
as viable treatment options for the three aforementioned groups of patients. There was also a disagreement
consensus on the suitability of Biliopancreatic Diversion- Duodenal Switch (BPD-DS), Ileal Interposition, and
bipartition procedures as treatment options for all the three aforementioned groups of patients.

According to the majority of experts, one anastomosis gastric bypass (OAGB) is a suitable treatment option
for patients with Class II obesity, irrespective of the presence, absence, or severity of obesity-associated medical
problems, as well as for patients with T2DM and a BMI of > 30 kg/m? However, there was no consensus among
experts regarding the use of OAGB for patients with Class I obesity who fail to achieve substantial or long-lasting
weight loss or comorbidity improvement using non-surgical methods.

Technical aspects of three common MBS procedures (reviewer 3, comment 7)

Sleeve gastrectomy (SG)

Most of the participants were in disagreement about the use of larger bougies (40 Fr and above) for SG in patients

with Class I and II obesity as well as patients with T2DM and a BMI of > 30 kg/m? (disagreement consensus).
As per the majority of experts, the starting point for antral resection during SG should not vary for patients

with a BMI of 30-40 kg/m? compared to those with a BMI of > 40 kg/m?. They concluded that antral resection

should be initiated at a distance of at least 4 cm from the pylorus, regardless of the presence, absence, or severity

of comorbidities.

Roux-en-Y gastric bypass (RYGB)
There was disagreement consensus on whether to create a longer pouch or a gastro-jejunal anastomosis exceed-
ing 3 cm in patients with Class I and II obesity, or patients with T2DM and a BMI of > 30 kg/m?, as compared to
patients with higher BMI (BMI =40 kg/m?).

There was no consensus on the optimal length of the Biliopancreatic Limb (BPL) of RYGB for patients with
a BMI of 30-40 kg/m?* compared to those with a BMI of > 40 kg/m?.

Scientific Reports |

(2024) 14:3445 | https://doi.org/10.1038/s41598-024-54141-6 nature portfolio



www.nature.com/scientificreports/

One anastomosis gastric bypass (OAGB)

Most experts believed that the BPL of OAGB should not exceed 150 cm for patients with Class I obesity. However,
there was no consensus on the optimal length of the BPL of OAGB for patients with Class II obesity or patients
with T2DM and Class I obesity. There was disagreement consensus among the majority of experts regarding the
creation of a gastro-jejunal anastomosis exceeding 4 cm during OAGB for patients with Class I and II obesity,
or patients with T2DM and a BMI of = 30 kg/m?, as compared to patients with higher BMI (BMI =40 kg/m?).

Discussion

Cost effectiveness of MBS

There is enough literature to prove that MBS is cost-effective for the treatment of obesity’. It has also been shown
to give better long-term results compared to intensive medical therapy for patients with T2DM and BMI between
27 and 438. Recently the updated IFSO-ASMBS guidelines have reduced the BMI criteria for eligibility for MBS*.
Hence it was no surprise that the experts agreed to a consensus that MBS is cost-effective for patients with class
II obesity regardless of comorbidities and class I obesity with T2DM and also those who do not achieve weight
loss outcomes with non-surgical methods.

MBS in the extreme of ages

Long-term follow-up after LSG in a prospective study of 2504 children and adolescents with class II/III obesity
demonstrates durable weight loss, maintained comorbidity resolution, and unaltered growth? It is also shown
that it is important to tackle obesity during childhood with MBS if possible before complications ensue later in
life'®. The experts also agreed that MBS should be considered in patients < 18 years with class II obesity regardless
of comorbidities which reflects the published literature. Since no consensus in patients with class I obesity and
age < 18 years was reached, these patients should be treated with caution and detailed individual decisions in an
interdisciplinary team might be the only way to approach obesity treatment in these patients.

Procedure selection

Primary endoscopic bariatric procedures

IGB and ESG are two primary endoscopic bariatric interventions. There are currently three FDA-approved gas-
tric balloon devices: Orbera balloon, Obalon balloon, and Spatz3 balloon. Apollo Endosurgery received FDA
approval for Apollo ESG and Apollo REVISE Systems on July 12, 2022. Endoscopic bariatric procedures are
low-risk procedures and are applicable to the population who are not candidates for MBS''. Expert consensus
for the use of IGB in Obesity Class I and the use of ESG in Class I, II and as a metabolic treatment option in
patients with T2DM was achieved in this Expert Modified Delphi Consensus, reflecting the actual trend and rise
of endoscopic bariatric procedures, especially in Class I and II Obesity.

Actual evidence shows that IGB is more effective than lifestyle intervention alone with a reported difference
in mean in %EWL and %TWL at follow-up of 17.98%, and 4.40% in a systematic review and meta-analysis
including thirteen RCTs with 1523 patients'?. Efficacy and safety of ESG were reported in a systematic review
and meta-analysis including 8 original studies and 1772 patients, with pooled post-ESG rate of severe adverse
events of 2.2% and a mean TBWL of 16.5% and 17.2% at 12 and 18-24 months'®. Consensus is therefore in line
with clinical practice and scientific evidence and the use of primary endoscopic bariatric procedures might be
an important approach in patients with Class I and IT Obesity.

Adjustable gastric banding (AGB)

Disagree Consensus for the use of gastric banding in Class I and II Obesity and superiority of AGB over SG was
achieved both in the first Delphi round. The history of AGB, the use of a foreign body, and the complications in
the long term all explain this disagreeing consensus. A systematic review performed in 2015 concluded that the
role of LAGB in bariatric surgery is worthy of further appraisal, by comparing it with other types of bariatric
procedures, because of the limited high-quality evidence'*. Finally, the fall in the number of AGB performed
in recent years (1.4% in 2018)" underlines that it is a rarely performed procedure nowadays and therefore it’s
reduced its role in Class I and II obesity.

Roux-en-Y gastric bypass and one anastomosis gastric bypass (OAGB)

This expert consensus disagrees that RYGB procedures are preferred to SG in Class I (disagree consensus) and
Class II Obesity (disagree 69.86%). This might be based on the fact, that the perception of long-term complica-
tions seems to be higher after gastric bypass procedures compared to SG. Nevertheless, the SLEEVEPASS trial
with a 10-year follow-up showed no statistically significant differences in either long-term complication rates
or remission of T2DM, dyslipidemia, or obstructive sleep apnea (OSA) between the procedures'®. SM-BOSS
trial showed at a 5-year follow-up, that even if the type of long-term complications is different, the frequency is
not statistically different'’. Since both SG and RYGB resulted in good and sustainable weight loss'®', it might
be understandable, why gastric bypass procedures are not preferred to SG. On the other hand, agreement con-
sensus was achieved for RYGB being a good option in patients with Class II Obesity, Class I Obesity and severe
GERD, and patients with T2DM and Class I/II Obesity. Agreement consensus was achieved for OAGB being a
good option in patients with Class II Obesity and patients with T2DM and a BMI of > 30 kg/m? This statement
reflects that RYGB and OAGB are accepted procedures in Class II Obesity and also accepted metabolic bariatric
procedures. This is in congruence with the current literature, since RYGB might be the surgical procedure of
choice in GERD after primary bariatric procedures and primary anti-reflux procedures'®! and might also be
superior to anti-reflux procedures as a primary indication?*?'. Nevertheless, the role of duodenal exclusion in
the treatment of T2DM is well known?**.
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A recent network meta-analysis Expert Panel and Evidence Review Team for the Italian Guidelines on Bari-
atric and Metabolic Surgery analyzed different types of MBS with non-surgical therapy for the treatment of
T2DM. The meta-analysis showed that MBS was associated with a significantly higher reduction of HbAlc,
T2DM remission, and BMI compared with medical therapy and a significant reduction of HbA1c was observed
with OAGB and SG and in addition, RYGB and OAGB were associated with a significant reduction of BMI. The
group concluded therefore, that MBS is an effective option for the treatment of T2DM in patients with obesity,
but pointed out that further long-term trials of appropriate quality are needed for assessing the risk-benefit ratio
in some patient cohorts, such as those with a BMI of less than 35 kg/m?*.

Sleeve gastrectomy

Agreement consensus was achieved for SG being a good option in patients with Class I and II obesity, and
patients with T2DM and a BMI of 30 kg/m? or higher. The consensus shows, that SG and RYGB are both equally
accepted procedures, without inferiority of one procedure'®!” and therefore next to the Expert Consensus both
applicable to Class I and II obesity.

BPD-DS, ileal interposition

Both procedures, BPD-DS, and ileal interposition, achieved a complete disagree consensus in nine statements
regarding the usage in Class I/II Obesity. Since ileal interposition is not standard primary care in MBS** and
long-term complications, including predominantly malnutrition, are too high after BPD-DS?, both procedures
should not be performed in patients with Class I/II Obesity.

Technical issues

In a survey by Gagner M et al. they reported that majority (40%) of the surgeons prefer 36F bougie for calibra-
tion of their SG (Range 32-50F)*. Hence, it was not surprising that there was a consensus in disagreement that
a bougie of 40F or more should be used for calibration in patients with Classes I and II obesity during SG. The
argument for suggesting that recommendation was that a wider pouch would be safe in these low BMI patients
to avoid patients from getting malnourished.

There is an ongoing debate about the ideal distance from the pylorus for the first staple firing in the case
of SG. There is some evidence that antral resection gives better weight loss outcomes compared to where it is
preserved?. There is a recent RCT that has shown that firing the stapler 2 cm from the pylorus gives better weight
loss outcomes and also better control of T2DM?. However, in our Delphi consensus there was an agreement that
the start point should be at least 4 cm from the pylorus.

There was no consensus to say that total bowel length was counted during all bypass procedures even in
patients with Classes I and II Obesity. Similarly, there was no consensus that the BPL should be a maximum of
100 cm in RYGB in these patients. There is no consensus at the moment about ideal BPL and measuring all small
bowel lengths as there are risks and advantages for the same?®. There have been some malnutrition issues reported
after longer BPL in cases of OAGB®*?!. The experts agreed in consensus that 150 cm should be the maximum
BPL in patients with Class I Obesity®. However, they disagreed that should be the case in patients with class II
obesity and also in those with class I and T2DM suggesting that it could be tailored according to the BMI**%.

There have been some reports that making a longer gastric pouch in the case of RYGB gives better weight
loss outcomes and reduces weight regain®**%. However, the experts disagreed in consensus that the length of
the gastric pouch or the size of the anastomosis (>3 cm) should not be increased in this cohort of patients in
the case of RYGB. Similarly, they disagreed that the GJ anastomosis should be more than 4 cm in this cohort of
patients regardless of their BMI®#2%,

There is no clearly defined break point for indication for revision or conversion of the MBS in case of poor
weight loss or weight regain. Interestingly the experts disagreed that BM > 30 kg/m? should be an indication for
revisional surgery after 18 months of the primary procedure.

Conclusion

This current recommendations for procedure selection in Class I and II Obesity developed through an Expert
Modified Delphi Consensus, conclude that the use of the standard primary bariatric endoscopic (IGB, ESG)
and surgical procedures (SG, RYGB, OAGB) is also accepted in Class I and II Obesity since statements reached
consensus regarding these current procedures. Nevertheless, randomized controlled trials in this patient’s class
are still necessary to give our patients with Class I and II Obesity the best treatment approach in the future.

Data availability
The datasets used and/or analyzed during the current survey available from the corresponding author on rea-
sonable request.
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