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Disclaimer 

This clinical practice guideline has been developed under the auspice of the European Association for Endoscopic Surgery (EAES). It is 
intended to be used primarily by health professionals (e.g. surgeons, anaesthetists, physicians) and to assist in making informed clinical 
decisions on diagnostic measures and therapeutic management. It is also intended to inform individual practice of allied health 
professionals (e.g. surgical nurses, dieticians, physical rehabilitation therapists, psychologists); to inform strategic planning and resource 
management by health care authorities (e.g. regional and national authorities, health care institutions, hospital administration 
authorities); and to inform patients wishing to obtain an overview of the condition of interest and its management. 
The use of recommendations contained herein must be informed by supporting evidence accompanying each recommendation and by 
research evidence that might not have been published by the time of writing the present document. Users must thus base their actions 
informed by newly published evidence at any given point in time. 
The information in the guideline should not be relied upon as being complete or accurate, nor should it be considered as inclusive of all 
proper treatments or methods of care or as a statement of the standard of care. With the rapid development of scientific knowledge, 
new evidence may emerge between the time the guideline is developed and when it is published or read. The guideline is not 
continually updated and may not reflect the most recent evidence. The guideline addresses only the topics specifically identified therein 
and is not applicable to other interventions, diseases, or stages of diseases. This guideline does not mandate any particular course of 
medical care. Further, the guideline is not intended to substitute the independent professional judgment of the treating provider, as the 
guideline does not necessarily account for individual variation among patients. 
Even if evidence on a topic suggests a specific diagnostic and/or treatment action, users and especially health professionals may need to 
decide against the suggested or recommended action in view of circumstances related to patient values, preferences, co-morbidities 
and disease characteristics; available human, monetary and material resources; and healthcare infrastructures. 
EAES provides this guideline on an “as is” basis, and makes no warranty, express or implied, regarding the guideline. 
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1. Summary 

This rapid guideline is an update of the EAES Bariatric Guidelines 2020, which was developed in collaboration with IFSO-EC, EASO and 

ESPCOP. Instead of head-to-head comparison of interventions with relevant recommendations which was employed in the previous 

work, in this guideline we performed a de novo up-to-date systematic review and we employed a network meta-analysis, which allows 

comparisons across all competing interventions. We provide an evidence-informed recommendation through a transparent, structured 

approach, based on assessment of the certainty of evidence according to GRADE, CINeMA and Guidelines International Network 

standards. 

We provide a weak recommendation for laparoscopic sleeve gastrectomy or laparoscopic Roux-en-Y gastric bypass over adjustable 

gastric banding, biliopancreatic diversion with duodenal switch and gastric plication for the management of severe obesity and 

associated metabolic diseases. We also suggest one anastomosis gastric bypass or single-anastomosis duodeno-ileal bypass with sleeve 

gastrectomy, although evidence on benefits and harms is limited compared to sleeve gastrectomy and laparoscopic Roux-en-Y gastric 

bypass. 

EAES Rapid Guideline: Systematic review, network meta-analysis, CINeMA and GRADE assessment, and European consensus on bariatric surgery –

3 of 76



2. Introduction 

Obesity is considered a global disease, affecting both developed and developing countries (1). Bariatric and metabolic surgery results in 

weight loss and controls associated morbidity in a substantial proportion of obese and overweight patients. 

The European Association for Endoscopic Surgery (EAES) Bariatric Guidelines 2020, a project endorsed by the European Chapter of the 

International Federation for the Surgery of Obesity (IFSO-EC), the European Association for the Study of Obesity (EASO) and the 

European Society for Perioperative Care of the Obese Patient (ESPCOP), provided evidence-informed recommendations on the 

management of patients undergoing bariatric surgery (2). This guideline used standard GRADE methodology with pairwise meta-

analyses and conceptual considerations between competing interventions. In view of the multitude of management options, the 

guideline panel highlighted the need to compare multiple bariatric interventions, rather than provide recommendations for head-to-

head competing interventions. 

Most trials, however, reported on pairwise comparisons, thereby not allowing assessment of the safety and efficacy of multiple 

interventions within the same analysis model. This limitation is addressed by network meta-analytical techniques. Network meta-

analysis (NMA) extends the principles of meta-analysis to the comparison of multiple treatments in a single analysis. This is achieved by 

combining both direct and indirect evidence. Direct evidence refers to the evidence obtained from pairwise comparisons; indirect 

evidence refers to the evidence obtained through one or more common comparators (3). Their combination is defined as mixed 

evidence. 

Further to the limitations of pairwise comparisons, a number of follow-up and new studies have been published since the development 

of the previous guidelines, and another study has been retracted (4). 

This project is an extension of the EAES Bariatric Guidelines 2020 with the aim to provide up-to-date evidence-informed 

recommendations on the safest and most effective management options among bariatric/metabolic operations. 

Objective 

The objective of this rapid guideline was to develop reliable, trustworthy, pertinent, evidence-informed recommendations on the use of 

different bariatric procedures in patients with severe obesity and metabolic diseases. 
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3. Methods 

This rapid guideline follows AGREE-II, GRADE, Institute of Medicine, Guidelines International Network (G-I-N) and Cochrane Rapid 

Reviews Methods Group development and reporting standards (5)(6)(7)(8)(9). GRADE guidance published in a series of articles in the 

Journal of Clinical Epidemiology was consulted for up-to-date information. Importantly, the development of this guideline was informed 

by the GRADE methodology to appraise the certainty of the evidence from a NMA, the Confidence in Network Meta-Analysis 

(CINeMA) methodology, and the GRADE evidence-to-decision framework to choose from multiple interventions (10)(11)(12)(13). This 

process was facilitated by the use of MAGICapp, an online authoring and publication platform. 

Steering group 

The steering group consisted of two junior members (AI, FMC) who acted as coordinators, supported by the senior coordinators (GS, 

NDL), who are bariatric surgeons; a certified guideline methodologist with vast experience in evidence outreach, synthesis, assessment 

and guideline development, and certified guideline methodologist (chair and supervisor, SAA); biostatisticians (KMK, DM); and a GRADE 

external auditor (POV). All members of the steering group disclosed no conflicts, direct or indirect (14). 

Guideline panel 

The guideline panel consisted of 9 general surgeons, 3 obesity physicians, 2 anesthetists, a psychologist and a patient representative. 

The patient representative was identified through the EASO Patient Task Force. Panel members watched a short video tutorial outlining 

the guideline development methodology. The composition of panel members aimed to be representative of different parts of Europe, 

both genders, different age groups, and both academic and non-academic practice. The majority of panel members disclosed no direct 

nor indirect conflicts (14). Some panel members disclosed indirect conflicts as authors of publications on a topic that expresses an 

opinion on the effectiveness of an intervention, or because they were performing research on a topic that could be affected by a 

recommendation of this guideline. These members were not involved in the decisions on the strength, the direction and the wording of 

the respective recommendations, but they were consulted in the development of the respective evidence-to-decision frameworks, as 

per GRADE and G-I-N guidance. 

Health question 

Which bariatric procedure should be used among sleeve gastrectomy, Roux-en-Y gastric bypass, adjustable gastric banding, gastric 

plication, biliopancreatic diversion with duodenal switch, one anastomosis gastric bypass, single-anastomosis duodeno-ileal bypass with 

sleeve gastrectomy? 

Protocol 

A protocol was developed a priori by the steering group (15). The protocol draft was made publicly available through the EAES website 

and EAES members were invited through various channels to comment on the content. The guideline questions and outcomes of 

interest were refined in collaboration with the panel members. There were no additional comments from EAES members. Amendments 

to the protocol with justifications are provided below. 

Rating the importance of outcomes 

The importance of outcomes was rated by panel members using the GRADE scale (16). The classification of outcomes into each of the 

three categories (not important, important, critical) was made by the steering group under consideration of panel members' ratings 

available online (14). 

We considered the importance of outcomes as follows: 

1. Percentage of excess weight loss (EWL %) at 5 years: critical 

2. Major complications (30-day complications Clavien-Dindo ≥3): critical 

3. Minor complications (30-day complications Clavien-Dindo ≤2): important 

4. Mortality (30-day or in-hospital): critical 

5. Quality of life: critical 

6. Improvement of diabetes: critical 

7. Improvement of sleep apnea: important 

8. Improvement of cholesterol levels: important 

9. Improvement of hypertension: important 

10. Improvement of NAFDL/NASH: important 

11. Improvement of osteoarthritis: important 

12. Reoperation (including revisional operation): important 
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Setting minimal important differences 

The evidence-to-decision framework was set within a fully contextualized approach (17). An anonymous web-based survey of panel 

members was performed to define minimal important differences. The results of the survey are available online (14). 

Under consideration of panel's responses, the following minimal important differences were set: 

1. EWL % at 5 years: 20% 

2. Major complications (30-day complications Clavien-Dindo ≥3): 25 per 1000 

3. Minor complications (30-day complications Clavien-Dindo ≤2): 50 per 1000 

4. Mortality (30-day or in-hospital): 5 per 1000 

5. Quality of life: 0.2/0.5 standard deviations (small/moderate difference) 

6. Improvement of diabetes: 25 per 1000 

7. Improvement of sleep apnea: 50 per 1000 

8. Improvement of cholesterol levels: 25 per 1000 

9. Improvement of hypertension: 25 per 1000 

10. Improvement of NAFDL/NASH: 25 per 1000 

11. Improvement of osteoarthritis: 25 per 1000 

12. Reoperation (including revisional operation): 25 per 1000 

Search strategy 

A search strategy with no language or date restrictions was developed and the databases of Pubmed and OpenGrey were interrogated 

on April 4, 2021. The search syntax is available online (14). 

Study selection 

Study selection was performed by an ad hoc evidence outreach team (MF, IA, SSC, ADV). First-level and second-level screening were 

performed by 4 reviewers (MF, IA, SSC, ADV), each pair of reviewers screening a proportion of records, using the platform Rayyan (18). 

Both reviewers were blinded to the other reviewer's judgement and, after unblinding, disagreements were resolved through arbitration 

by the senior author. Only randomized controlled trials were included. Overarching inclusion criterion was body mass index 

(BMI) ≥35kg/m2 or ≥30kg/m2 with associated morbidity. Laparoscopic operations only were considered and we included records 

published from 2011 onwards to capture the most pertinent evidence, incorporating up-to-date practice. Detailed reasons for exclusion 

can be found online (14). 

Data extraction 

Outcome data were extracted by the same 4 reviewers, each reviewer extracting data from a proportion of records. All extracted data 

were cross checked by the senior author (SAA). Risk of bias assessments were performed by the senior author (SAA). The data 

extraction spreadsheet and detailed risk of bias assessments per outcome or group of outcomes with justifications are available online 

also for third-party use under the Creative Commons license, after approval by the senior author (14). 

Particular care was taken to avoid double-counting of data from different reports of the same trial, by cross checking the trial 

registration number, country and institution, the authors' names, years of patient recruitment, sample size etc. It was not clear whether 

three publications reported on the same population (19)(20)(21), which was confirmed by a member of the study author team after 

email communication. 

We used PlotDigitizer (http://plotdigitizer.sourceforge.net) to retrieve data from graphs, when absolute values were not provided in the 

study reports (22)(23)(24). 

Risk of bias assessment 

RoB-2 was used for risk of bias assessment (25). Risk of bias assessment and visual summarization were performed with the RoB-2 tool 

and the respective Excel application (25). 

Statistical analysis 

We conducted a frequentist fixed and random-effects network meta-analysis using the graph theory (26) approach for each outcome 

(EWL % at 5 years, 30-day or in hospital complications Clavien-Dindo ≥3, 30-day or in hospital complications Clavien-Dindo ≤ 2, 30-day 

or in hospital mortality, quality of life, improvement of diabetes, improvement of sleep apnea, improvement of cholesterol levels, 

improvement of hypertension, improvement of NAFDL/NASH, improvement of osteoarthritis, and reoperation, including revisional 
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operation) in R version 4.0.6 with the netmeta package (27). For dichotomous outcomes, we estimated summary odds ratios (ORs) with 

their 95% confidence intervals (CI). We had two continuous outcomes, EWL % and quality of life. For EWL %, we estimated mean 

differences and their 95% CI, but for quality of life, we reported standardized mean differences, with their 95% CI, because different 

scales were reported among studies. All relative effects estimates and their corresponding 95% CI were summarized in league tables, 

available in the Appendix. We also presented the 95% prediction intervals for all outcomes. We ranked all treatments in each outcome 

by using p-scores (28). P-scores assume values from zero to one; the larger the p-score the better the treatment. NMA makes two basic 

assumptions, the assumption of transitivity and of consistency (29). The assumption of transitivity, which is conceptual, refers to all 

effect modifiers being similarly distributed across studies. The statistical manifestation of transitivity is that of consistency. The 

assumption of consistency refers to the agreement between direct and indirect evidence. We evaluated the inconsistency assumption 

model using the design-by-treatment model (30) for the entire network and we used the node-splitting method to detect local 

inconsistency (31). We assessed for potential reporting bias via comparison-adjusted funnel plots, which is an extension of the funnel 

plot in the pairwise meta-analysis (32). To calculate absolute differences for evidence tables, we calculated baseline risk or effect using 

proportion meta-analysis of baseline values provided by each study. Baseline effect or risk estimates are available online (14). 

Assessment of the certainty of evidence 

We constructed GRADE evidence profiles of certainty for each outcome and for each pairwise comparison separately using MAGICapp. 

The certainty of evidence is determined by the risk of bias across studies, incoherence, indirectness, imprecision, publication bias and 

other parameters (33). Minimal important differences determined in advance through a survey of panel members were used to inform 

judgements on precision and coherence. 

We used the CINeMA software to summarize risk of bias according to the contribution of each study to the network for the respective 

outcome (13)(34). The overall risk of (within study) bias was based upon the highest proportion of risk of bias contributed to the 

network, as per CINeMA methodology (13). Judgements on publication (reporting) bias were based on comparison-adjusted funnel 

plots. Judgements on indirectness were based on conceptual differences between the study populations, settings and interventions 

(which was judged as low risk across outcomes, except when the network for a specific outcome was considered to provide short 

duration of follow-up), and the presence of direct evidence; if only indirect evidence was present (which does not allow for assessment 

of inconsistency), we downgraded the evidence certainty by one level. Heterogeneity judgements were based upon statistical 

calculations of heterogeneity and consistency. If substantial heterogeneity or inconsistency were found, we downgraded the certainty in 

the evidence by one or two levels. Judgements on imprecision were based upon minimal important differences that were set by majority 

voting of the guideline panel in advance, according to principles of a fully contextualized approach (minimal important differences for 

each outcome were based upon the assumption that each outcome is the only outcome of interest) (17). 

For each outcome, we stratified interventions by certainty (moderate-to-high or low-to-very low). We then grouped interventions 

within each stratum into 3 groups according to their statistical ranking: among the best, inferior to the best/better than the worst, and 

among the worst. The classified rankings were considered by panel members as complementary to the GRADE evidence tables. This 

process facilitates assessment of both the certainty of the evidence on each intervention along with their ranking (35). Stratified ranking 

tables are available online (14). 

Evidence-to-decision framework and development of recommendations 

The guideline panel reviewed the evidence tables and the stratified rankings. In an anonymous survey, panel members were asked 

whether they consider that 

• there is variability in patients' values and preferences with regard to different interventions 

• there are any issues with cost or the use of resources related to the use of the interventions 

• any interventions have different effect on equity 

• the preferred interventions are acceptable to the target population and its implementors 

• there are any issues with feasibility of implementing a recommendation in favor of any of the interventions. 

If a panel member provided a positive response, they were asked to rank the interventions from best to worst in the respective 

evidence-to-decision domain. 

Panel members were provided with the detailed responses and mean ranks, and they participated in an online Delphi process to 

formulate the recommendation. A draft of the recommendation was developed by the steering group, and panel members were invited 

to anonymously propose modifications. 

Amendments to the protocol 

We searched Pubmed instead of MEDLINE, because it allows more precise search of RCTs using the Cochrane Highly Sensitive Search. 

We did not interrogate EMBASE due to limited time resources. Based on previous vast experience with systematic reviews in the field 

of surgery, we do not consider this to have introduced publication bias. 
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We planned to perform subgroup analyses of patients with type II diabetes mellitus, however the evidence was limited with sparse 

network outcomes, and the effect estimates were imprecise, thus not reaching meaningful conclusions. Complete datasets and 

statistical results are available upon reasonable request. 

Instead of GRADE evidence tables for NMA (12), we applied the process described by Flórez et al (35), which entails classifying ranked 

interventions by certainty and constructing stratified ranking tables. We found this process very useful, because it facilitated 

assessment of the certainty of the evidence on each intervention along with their ranking. Panel members were made specifically aware 

that they should not rely only on the ranking of interventions, but also on pairwise effect estimates (36). 
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4. Results 

We screened 2305 records and 65 full text articles, out of which 43 records reporting on 24 RCTs met the eligibility 

criteria (19)(20)(21)(22)(23)(24)(37)(38)(39)(40)(41)(42)(43)(44)(45)(46)(47)(48)(49)(50)(51)(52)(53)(54)(55)(56)(57)(58)(59)(60)(61)(62)(63)(64)(65)(66)(67)

reasons for exclusion of each record and risk of bias assessments with justification are available online (14). The study selection flow 

chart, risk of bias summaries, network plots, league tables, inconsistency statistics and funnel plots are provided in the Appendix. 

No substantial intransitivity was identified across studies, with regard to interventions, patient characteristics, methods of 

measurement, duration and modality of follow-up. Statistical results were not suggestive of inconsistency in most analyses (see 

Appendix). Survey results of panel members on evidence-to-decision framework domains and Delphi responses for formulation of the 

recommendation are available online (14). The recommendation was finalized after 2 Delphi rounds, with a 92% agreement and one 

neutral vote. 

Evidence To Decision 

Weak recommendation 

We suggest sleeve gastrectomy or Roux-en-Y gastric bypass over adjustable gastric banding, biliopancreatic diversion with 

duodenal switch and gastric plication for the management of severe obesity and associated metabolic diseases. One anastomosis 

gastric bypass and single-anastomosis duodeno-ileal bypass with sleeve gastrectomy are suggested as alternatives, although 

evidence on benefits and harms, and specific selection criteria is limited compared to sleeve gastrectomy and Roux-en-Y gastric 

bypass. 

Roux-en-Y gastric bypass and sleeve gastrectomy almost consistently provided favorable risk/benefit ratio across pairwise 

comparisons, and they occupied the highest ranks in NMA. These findings are reflected in most panel members' votes, ranking 

them higher than the rest of the interventions. One anastomosis gastric bypass and single anastomosis duodeno-ileal bypass 

with sleeve gastrectomy were ranked higher than adjustable gastric banding and gastric plication in several outcomes, however 

relevant evidence was limited. 

Substantial net benefits of the recommended alternative Benefits and harms 

Overall certainty in effect estimates across outcomes was low to very low, under consideration that evidence on several critical 

outcomes was missing or it was of low or very low certainty. 

Low Certainty of the Evidence 

Panel members unanimously agreed that substantial variability in patient values and preferences is anticipated, under 

consideration of the variety of features of obesity and metabolic disease, and the different effect of different interventions on 

different outcomes. 

Substantial variability is expected or uncertain Preference and values 

Most panel members suggested that cost or use of resources (e.g. surgeon and surgical staff expertise, duration of surgery, etc.) 

are variable among interventions. Roux-en-Y gastric bypass and sleeve gastrectomy occupied the highest rank as interventions 

with the least influence on the use of resources. 

No important issues with the recommended alternative Resources 

Most panel members suggested substantial effect of different interventions on equity (e.g. variable expertise in different 

settings). Adjustable gastric banding and sleeve gastrectomy occupied the highest ranks after panel voting in this domain. 

Important issues, or potential issues not investigated Equity 
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Rationale 

The panel, under consideration of network meta-analysis effect estimates and treatment rankings, considered that Roux-en-Y 

gastric bypass and sleeve gastrectomy had the best benefit/risk profile among interventions. One anastomosis gastric bypass and 

single anastomosis duodeno-ileal bypass with sleeve gastrectomy also demonstrated some benefit, however relevant evidence was 

limited. Overall certainty of evidence was low to very low. Sleeve gastrectomy and Roux-en-Y gastric bypass were ranked high in 

several, but not all, evidence-to-decision domains, suggesting that different bariatric interventions might be more appropriate in 

different settings, hence a weak recommendation for Roux-en-Y gastric bypass and sleeve gastrectomy, or alternatively one 

anastomosis gastric bypass and single anastomosis duodeno-ileal bypass. 

The vast majority of panel members agreed that there are no issues with acceptability of different interventions to key 

stakeholders. Sleeve gastrectomy, Roux-en-Y gastric bypass and one anastomosis gastric bypass occupied the highest ranks in 

panel votes. 

No important issues with the recommended alternative Acceptability 

Most panel members suggested issues with feasibility of implementing a recommendation for either of the interventions. Sleeve 

gastrectomy and adjustable gastric banding occupied the highest ranks in panel votes. 

Important issues, or potential issues not investigated Feasibility 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Sleeve gastrectomy 

Comparator:  Roux-en-Y gastric bypass 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LRYGB 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Major morbidity 
1 

30 days 

8  Critical 

Odds Ratio 0.5 
(CI 95% 0.25 — 1) 

(Randomized controlled) 

72 
per 1000 

Difference: 

37 
per 1000 

35 fewer per 1000 

( CI 95% 53 fewer 
— 0 fewer ) 

Moderate 
Due to serious 

imprecision 2 

Sleeve gastrectomy is 
probably associated with 
a slightly decreased risk 

of major morbidity 
compared to RYGB 

Minor morbidity 
3 

30 days 

5  Important 

Odds Ratio 0.68 
(CI 95% 0.38 — 1.21) 

(Randomized controlled) 

122 
per 1000 

Difference: 

86 
per 1000 

36 fewer per 1000 

( CI 95% 72 fewer 
— 22 more ) 

Very low 
Due to serious 
inconsistency, 

serious 
imprecision and 

serious publication 

bias 4 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
RYGB on minor morbidity 

Mortality 5 

30 days 

9  Critical 

Odds Ratio 0.34 
(CI 95% 0.01 — 8.33) 

(Randomized controlled) 

14 
per 1000 

Difference: 

5 
per 1000 

9 fewer per 1000 

( CI 95% 14 fewer 
— 92 more ) 

Very low 
Due to serious risk 

of bias and very 
serious 

imprecision 6 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
RYGB on mortality 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LRYGB 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Improvement of 

diabetes 7 

5 years 

7  Critical 

Odds Ratio 0.55 
(CI 95% 0.34 — 0.88) 

(Randomized controlled) 

777 
per 1000 

Difference: 

657 
per 1000 

120 fewer per 
1000 

( CI 95% 235 
fewer — 23 fewer ) 

Low 
Due to serious risk 
of bias and serious 

inconsistency 8 

Sleeve gastrectomy may 
be slightly less effective 

than RYGB in 
improvement of diabetes 

Improvement of 

sleep apnea 
5 years 

6  Important 

Odds Ratio 1.12 
(CI 95% 0.15 — 8.33) 

(Randomized controlled) 

956 
per 1000 

Difference: 

961 
per 1000 

5 more per 1000 

( CI 95% 191 
fewer — 39 more ) 

Very low 
Due to serious risk 

of bias and very 
serious 

imprecision 9 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
RYGB on sleep apnea 

Improvement of 

cholesterol 10 

5 years 

6  Important 

Odds Ratio 0.59 
(CI 95% 0.29 — 1.22) 

(Randomized controlled) 

763 
per 1000 

Difference: 

655 
per 1000 

108 fewer per 
1000 

( CI 95% 280 
fewer — 34 more ) 

Low 
Due to serious risk 
of bias and serious 

imprecision 11 

Sleeve gastrectomy may 
be less effective than 

RYGB in improvement of 
cholesterol levels 

Improvement of 

hypertension 12 

5 years 

6  Important 

Odds Ratio 0.61 
(CI 95% 0.38 — 1) 

(Randomized controlled) 

796 
per 1000 

Difference: 

704 
per 1000 

92 fewer per 1000 

( CI 95% 199 
fewer — 0 fewer ) 

Low 
Due to serious risk 
of bias and serious 

imprecision 13 

Sleeve gastrectomy may 
be slightly less effective 

than RYGB in the 
improvement of 

hypertension 

Improvement of 

NAFDL/NASH 
5 years 

6  Important 

Odds Ratio 0.11 
(CI 95% 0.02 — 0.51) 

(Randomized controlled) 

143 
per 1000 

Difference: 

18 
per 1000 

125 fewer per 
1000 

( CI 95% 140 
fewer — 65 fewer ) 

Very low 
Due to very 

serious 
imprecision and 

serious 

indirectness 14 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
RYGB on NAFDL/NASH 

Improvement of 

osteoarthritis 
5 years 

6  Important 

Odds Ratio 3.7 
(CI 95% 1.15 — 12.5) 

(Randomized controlled) 

845 
per 1000 

Difference: 

953 
per 1000 

108 more per 
1000 

( CI 95% 17 more 
— 141 more ) 

Very low 
Due to serious risk 

of bias, serious 
indirectness and 

serious 

imprecision 15 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
RYGB on osteoarthritis 

Reoperation 16 

5 years 

6  Important 

Odds Ratio 0.59 
(CI 95% 0.36 — 0.97) 

(Randomized controlled) 

112 
per 1000 

Difference: 

69 
per 1000 

43 fewer per 1000 

( CI 95% 69 fewer 
— 3 fewer ) 

Low 
Due to serious risk 
of bias and serious 

imprecision 17 

Sleeve gastrectomy may 
be associated with a 
slightly lower risk of 

reoperation compared to 
RYGB 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LRYGB 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

65.62 
(Mean) 

Difference: 

56.84 
(Mean) 

MD 6.13 lower 

( CI 95% 1.4 lower 
— 10.86 lower ) 

Low 
Due to serious risk 
of bias and serious 

publication bias 18 

Sleeve gastrectomy may 
have little or no clinically 

important effect on 
excess weight loss 
compared to RYGB 

Quality of life 
5 years 

7  Critical 

Measured by: SD 
High better 

(Randomized controlled) 

0.79 
(Mean) 

Difference: 

0.73 
(Mean) 

SMD 0.09 lower 

( CI 95% 0.07 
lower — 0.24 

higher ) 

Very low 
Due to serious risk 

of bias and very 
serious 

inconsistency 19 

Sleeve gastrectomy may 
have little or no clinically 

important effect on 
quality of life compared 

to RYGB 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Sleeve gastrectomy 

Comparator:  Adjustable gastric band 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LAGB 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Major morbidity 
1 

30 days 

8  Critical 

Odds Ratio 1.75 
(CI 95% 0.06 — 50) 

(Randomized controlled) 

18 
per 1000 

Difference: 

31 
per 1000 

13 more per 1000 

( CI 95% 17 fewer 
— 460 more ) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

very serious 

imprecision 2 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
LAGB on major morbidity 

Improvement of 

cholesterol 3 

5 years 

6  Important 

Odds Ratio 0.43 
(CI 95% 0.09 — 2.46) 

(Randomized controlled) 

419 
per 1000 

Difference: 

237 
per 1000 

182 fewer per 
1000 

( CI 95% 358 
fewer — 221 more 

) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

very serious 

imprecision 4 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
LAGB on cholesterol 

levels 

Improvement of 

hypertension 5 

5 years 

6  Important 

Odds Ratio 0.34 
(CI 95% 0.14 — 0.81) 

(Randomized controlled) 

442 
per 1000 

Difference: 

212 
per 1000 

230 fewer per 
1000 

( CI 95% 342 
fewer — 51 fewer ) 

Low 
Due to serious risk 
of bias and serious 

inconsistency 6 

Sleeve gastrectomy may 
have greater effect on 

hypertension compared 
to LAGB 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LAGB 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Reoperation 7 

5 years 

6  Important 

Odds Ratio 0 
(CI 95% 0.04 — 0.3) 

(Randomized controlled) 

314 
per 1000 

Difference: 

0 
per 1000 

314 fewer per 
1000 

( CI 95% 296 
fewer — 193 

fewer ) 

Low 
Due to serious risk 
of bias and serious 

inconsistency 8 

Sleeve gastrectomy may 
be associated with a 

reduced risk of 
reoperation compared to 

LAGB 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

46 
(Mean) 

Difference: 

56.84 
(Mean) 

MD 16.87 higher 

( CI 95% 4.45 
lower — 38.2 

higher ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency, 
serious 

imprecision, 
serious publication 

bias 9 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
LAGB on excess weight 

loss 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Sleeve gastrectomy 

Comparator:  Gastric plication 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LGP 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Major morbidity 
1 

30 days 

8  Critical 

Odds Ratio 0.5 
(CI 95% 0.11 — 2.22) 

(Randomized controlled) 

311 
per 1000 

Difference: 

184 
per 1000 

127 fewer per 
1000 

( CI 95% 264 
fewer — 190 more 

) 

Very low 
Due to serious risk 

of bias and very 
serious 

imprecision 2 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
gastric plication on major 

morbidity 

Minor morbidity 
3 

30 days 

5  Important 

Odds Ratio 0.5 
(CI 95% 0.11 — 2.22) 

(Randomized controlled) 

133 
per 1000 

Difference: 

71 
per 1000 

62 fewer per 1000 

( CI 95% 116 
fewer — 121 more 

) 

Very low 
Due to serious risk 

of bias, serious 
publication bias 

and serious 

imprecision 4 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
gastric plication on minor 

morbidity 

Improvement of 

diabetes 5 

5 years 

Odds Ratio 5.88 
(CI 95% 1.27 — 25) 

(Randomized controlled) 

438 
per 1000 

821 
per 1000 

Very low 
Due to very 

serious risk of bias 
and serious 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
gastric plication on 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LGP 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

7  Critical 

Difference: 383 more per 
1000 

( CI 95% 59 more 
— 513 more ) 

inconsistency 6 diabetes 

Improvement of 

cholesterol 7 

5 years 

6  Important 

Odds Ratio 3.57 
(CI 95% 0.54 — 25) 

(Randomized controlled) 

390 
per 1000 

Difference: 

695 
per 1000 

305 more per 
1000 

( CI 95% 133 
fewer — 551 more 

) 

Very low 
Due to very 

serious risk of bias 
and serious 

imprecision 8 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
gastric plication on 
cholesterol levels 

Improvement of 

hypertension 9 

5 years 

6  Important 

Odds Ratio 2.7 
(CI 95% 0.26 — 25) 

(Randomized controlled) 

361 
per 1000 

Difference: 

604 
per 1000 

243 more per 
1000 

( CI 95% 233 
fewer — 573 more 

) 

Very low 
Due to very 

serious risk of bias 
and very serious 

imprecision 10 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
gastric plication on 

hypertension 

Reoperation 11 

5 years 

6  Important 

Odds Ratio 0.47 
(CI 95% 0.04 — 5.88) 

(Randomized controlled) 

71 
per 1000 

Difference: 

35 
per 1000 

36 fewer per 1000 

( CI 95% 68 fewer 
— 239 more ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 12 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
gastric plication on 

reoperation 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

50.09 
(Mean) 

Difference: 

56.84 
(Mean) 

MD 1.17 higher 

( CI 95% 6.98 
lower — 9.31 

higher ) 

Very low 
Due to very 

serious risk of bias 
and serious 

inconsistency 13 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
gastric plication on excess 

weight loss 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Sleeve gastrectomy 

Comparator:  One anastomosis gastric bypass 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
OAGB 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Major morbidity 
1 

30 days 

8  Critical 

Odds Ratio 0.29 
(CI 95% 0.06 — 1.45) 

(Randomized controlled) 

160 
per 1000 

Difference: 

52 
per 1000 

108 fewer per 
1000 

( CI 95% 149 
fewer — 56 more ) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

serious 

imprecision 2 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
OAGB on major 

morbidity 

Minor morbidity 
3 

30 days 

5  Important 

Odds Ratio 0.61 
(CI 95% 0.06 — 6.25) 

(Randomized controlled) 

57 
per 1000 

Difference: 

36 
per 1000 

21 fewer per 1000 

( CI 95% 53 fewer 
— 217 more ) 

Very low 
Due to serious risk 

of bias, serious 
publication bias, 

serious 
inconsistency and 

serious 

imprecision 4 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
OAGB on minor 

morbidity 

Improvement of 

diabetes 5 

5 years 

7  Critical 

Odds Ratio 0.32 
(CI 95% 0.11 — 0.94) 

(Randomized controlled) 

438 
per 1000 

Difference: 

200 
per 1000 

238 fewer per 
1000 

( CI 95% 359 
fewer — 15 fewer ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 6 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
OAGB on diabetes 

Improvement of 

sleep apnea 
5 years 

6  Important 

Odds Ratio 1.52 
(CI 95% 0.51 — 4.55) 

(Randomized controlled) 

877 
per 1000 

Difference: 

916 
per 1000 

39 more per 1000 

( CI 95% 93 fewer 
— 93 more ) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

serious 

imprecision 7 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
OAGB on sleep apnea 

Improvement of 

cholesterol 8 

5 years 

6  Important 

Odds Ratio 1.47 
(CI 95% 0.15 — 14.3) 

(Randomized controlled) 

783 
per 1000 

Difference: 

841 
per 1000 

58 more per 1000 

( CI 95% 432 
fewer — 198 more 

) 

Very low 
Due to serious risk 

of bias and very 
serious 

imprecision 9 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
OAGB on cholesterol 

levels 

Improvement of 

hypertension 10 

5 years 

6  Important 

Odds Ratio 0.34 
(CI 95% 0.14 — 0.86) 

(Randomized controlled) 

918 
per 1000 

Difference: 

792 
per 1000 

126 fewer per 
1000 

( CI 95% 308 
fewer — 12 fewer ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 11 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
OAGB on hypertension 

Improvement of 

osteoarthritis 
5 years 

Odds Ratio 1.06 
(CI 95% 0.45 — 2.5) 

(Randomized controlled) 

872 
per 1000 

Difference: 

878 
per 1000 

6 more per 1000 

Very low 
Due to serious risk 

of bias and very 
serious 

imprecision 12 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
OAGB on osteoarthritis 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
OAGB 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

6  Important 

( CI 95% 118 
fewer — 73 more ) 

Reoperation 13 

5 years 

6  Important 

Odds Ratio 0.6 
(CI 95% 0.14 — 2.63) 

(Randomized controlled) 

56 
per 1000 

Difference: 

34 
per 1000 

22 fewer per 1000 

( CI 95% 48 fewer 
— 79 more ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 14 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
OAGB on reoperation 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

71.37 
(Mean) 

Difference: 

56.84 
(Mean) 

MD 10.88 higher 

( CI 95% 3.68 
higher — 18.08 

higher ) 

Very low 
Due to very 

serious risk of bias 
and serious 

inconsistency 15 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
OAGB on excess weight 

loss 

Quality of life 
5 years 

7  Critical 

Measured by: SD 
High better 

(Randomized controlled) 

0.89 
(Mean) 

Difference: 

0.73 
(Mean) 

SMD 1 higher 

( CI 95% 0.65 
higher — 1.34 

higher ) 

Very low 
Due to very 

serious risk of bias 
and very serious 

inconsistency 16 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
OAGB on quality of life 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Sleeve gastrectomy 

Comparator:  Single Anastomosis Duodeno-Ileal Switch 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
SADIS 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Improvement of 

hypertension 1 

5 years 

6  Important 

Odds Ratio 1.7 
(CI 95% 0.12 — 25) 

(Randomized controlled) 

800 
per 1000 

Difference: 

872 
per 1000 

72 more per 1000 

( CI 95% 476 
fewer — 190 more 

) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

very serious 

imprecision 2 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
SADIS on hypertension 

Reoperation 3 

5 years 

Odds Ratio 0.02 
(CI 95% 0 — 0.22) 

(Randomized controlled) 

448 
per 1000 

16 
per 1000 

Low 
Due to serious risk 
of bias and serious 

Sleeve gastrectomy may 
be associated with a 

reduced risk of 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
SADIS 

Intervention 
LSG 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

6  Important 

Difference: 432 fewer per 
1000 

( CI 95% 448 
fewer — 296 

fewer ) 

inconsistency 4 reoperation compared to 
SADIS 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

81.94 
(Mean) 

Difference: 

56.84 
(Mean) 

MD 8.09 higher 

( CI 95% 5.66 
lower — 21.84 

higher ) 

Very low 
Due to very 

serious risk of bias 
and serious 

inconsistency 5 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
SADIS on excess weight 

loss 

Quality of life 
5 years 

7  Critical 

Measured by: SD 
High better 

(Randomized controlled) 

0.63 
(Mean) 

Difference: 

0.73 
(Mean) 

SMD 0.66 higher 

( CI 95% 0.12 
higher — 1.2 

higher ) 

Very low 
Due to serious risk 

of bias, very 
serious 

inconsistency and 
serious 

imprecision 6 

We are uncertain about 
the comparative effect of 

sleeve gastrectomy vs 
SADIS on quality of life 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Roux-en-Y gastric bypass 

Comparator:  Adjustable gastric band 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LAGB 

Intervention 
RYGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Major morbidity 
1 

30 days 

8  Critical 

Odds Ratio 3.57 
(CI 95% 0.14 — 100) 

(Randomized controlled) 

18 
per 1000 

Difference: 

61 
per 1000 

43 more per 1000 

( CI 95% 15 fewer 
— 629 more ) 

Very low 
Due to very 

serious risk of bias 
and serious 

imprecision 2 

We are uncertain about 
the comparative effect of 
RYGB vs LAGB on major 

morbidity 

Improvement of 

cholesterol 3 

5 years 

6  Important 

Odds Ratio 4 
(CI 95% 0.94 — 16.67) 

(Randomized controlled) 

419 
per 1000 

Difference: 

743 
per 1000 

324 more per 
1000 

( CI 95% 15 fewer 
— 504 more ) 

Very low 
Due to very 

serious risk of bias 
and due to serious 

imprecision 4 

We are uncertain about 
the comparative effect of 

RYGB vs LAGB on 
cholesterol levels 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LAGB 

Intervention 
RYGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Improvement of 

hypertension 5 

5 years 

6  Important 

Odds Ratio 4.76 
(CI 95% 2.33 — 10) 

(Randomized controlled) 

442 
per 1000 

Difference: 

790 
per 1000 

348 more per 
1000 

( CI 95% 207 more 
— 446 more ) 

Low 
Due to very 

serious risk of bias 
6 

RYGB may have greater 
effect on hypertension 

compared to LAGB 

Reoperation 7 

5 years 

6  Important 

Odds Ratio 0.19 
(CI 95% 0.09 — 0.44) 

(Randomized controlled) 

314 
per 1000 

Difference: 

80 
per 1000 

234 fewer per 
1000 

( CI 95% 274 
fewer — 146 

fewer ) 

Low 
Due to very 

serious risk of bias 
8 

RYGB may be associated 
with a reduced risk of 

reoperation compared to 
LAGB 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

46 
(Mean) 

Difference: 

65.62 
(Mean) 

MD 23 higher 

( CI 95% 2.21 
higher — 43.79 

higher ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 9 

We are uncertain about 
the comparative effect of 
RYGB vs LAGB on excess 

weight loss 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Roux-en-Y gastric bypass 

Comparator:  Gastric plication 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LGP 

Intervention 
LRYGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Major morbidity 
1 

30 days 

8  Critical 

Odds Ratio 1.01 
(CI 95% 0.25 — 4.17) 

(Randomized controlled) 

311 
per 1000 

Difference: 

313 
per 1000 

2 more per 1000 

( CI 95% 210 
fewer — 342 more 

) 

Very low 
Due to very 

serious risk of bias 
and very serious 

imprecision 2 

We are uncertain about 
the comparative effect of 
RYGB vs gastric plication 

on major morbidity 

Minor morbidity 
3 

30 days 

5  Important 

Relative risk 0.97 
(CI 95% 0.13 — 7.14) 

(Randomized controlled) 

133 
per 1000 

Difference: 

129 
per 1000 

4 fewer per 1000 

( CI 95% 116 
fewer — 817 more 

Very low 
Due to serious risk 

of bias, very 
serious 

imprecision and 
very serious 

We are uncertain about 
the comparative effect of 
RYGB vs gastric plication 

on minor morbidity 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LGP 

Intervention 
LRYGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

) publication bias 4 

Improvement of 

diabetes 5 

5 years 

7  Critical 

Odds Ratio 11.11 
(CI 95% 2.27 — 50) 

(Randomized controlled) 

438 
per 1000 

Difference: 

896 
per 1000 

458 more per 
1000 

( CI 95% 201 more 
— 537 more ) 

Very low 
Due to very 

serious risk of bias 
and serious 

inconsistency 6 

We are uncertain about 
the comparative effect of 
RYGB vs gastric plication 

on diabetes 

Improvement of 

cholesterol 7 

5 years 

6  Important 

Odds Ratio 6.25 
(CI 95% 0.87 — 50) 

(Randomized controlled) 

390 
per 1000 

Difference: 

800 
per 1000 

410 more per 
1000 

( CI 95% 33 fewer 
— 580 more ) 

Very low 
Due to very 

serious risk of bias 
and serious 

imprecision 8 

We are uncertain about 
the comparative effect of 
RYGB vs gastric plication 

on cholesterol levels 

Improvement of 

hypertension 9 

5 years 

6  Important 

Odds Ratio 4.35 
(CI 95% 0.43 — 50) 

(Randomized controlled) 

CI 95% 
Very low 

Due to very 
serious risk of bias 

and serious 

imprecision 10 

We are uncertain about 
the comparative effect of 
RYGB vs gastric plication 

on hypertension 

Reoperation 11 

5 years 

6  Important 

Odds Ratio 0.78 
(CI 95% 0.06 — 10) 

(Randomized controlled) 

71 
per 1000 

Difference: 

56 
per 1000 

15 fewer per 1000 

( CI 95% 66 fewer 
— 362 more ) 

Very low 
Due to very 

serious risk of bias 
and serious 

inconsistency 12 

We are uncertain about 
the comparative effect of 
RYGB vs gastric plication 
on the risk of reoperation 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

50.09 
(Mean) 

Difference: 

65.62 
(Mean) 

MD 4.96 higher 

( CI 95% 3.78 
lower — 13.71 

higher ) 

Low 
Due to serious risk 
of bias and serious 

inconsistency 13 

RYGB may have little or 
no difference in effect on 

excess weight loss 
compared to gastric 

plication 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Roux-en-Y gastric bypass 

Comparator:  One anastomosis gastric bypass 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
OAGB 

Intervention 
LRYGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Major morbidity 
1 

30 days 

8  Critical 

Odds Ratio 0.59 
(CI 95% 0.13 — 2.63) 

(Randomized controlled) 

160 
per 1000 

Difference: 

101 
per 1000 

59 fewer per 1000 

( CI 95% 136 
fewer — 174 more 

) 

Very low 
Due to very 

serious risk of bias 
and very serious 

imprecision 2 

We are uncertain about 
the comparative effect of 
RYGB vs OAGB on major 

morbidity 

Minor morbidity 
3 

30 days 

5  Important 

Odds Ratio 0.89 
(CI 95% 0.09 — 9.09) 

(Randomized controlled) 

57 
per 1000 

Difference: 

51 
per 1000 

6 fewer per 1000 

( CI 95% 52 fewer 
— 298 more ) 

Very low 
Due to serious risk 

of bias, very 
serious publication 

bias and serious 

imprecision 4 

We are uncertain about 
the comparative effect of 
RYGB vs OAGB on minor 

morbidity 

Improvement of 

diabetes 5 

5 years 

7  Critical 

Odds Ratio 1.74 
(CI 95% 0.53 — 5.72) 

(Randomized controlled) 

942 
per 1000 

Difference: 

966 
per 1000 

24 more per 1000 

( CI 95% 46 fewer 
— 47 more ) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

serious 

imprecision 6 

We are uncertain about 
the comparative effect of 

RYGB vs OAGB on 
diabetes 

Improvement of 

sleep apnea 
5 years 

6  Important 

Odds Ratio 1.35 
(CI 95% 0.14 — 12.5) 

(Randomized controlled) 

877 
per 1000 

Difference: 

906 
per 1000 

29 more per 1000 

( CI 95% 377 
fewer — 112 more 

) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

serious 

imprecision 7 

We are uncertain about 
the comparative effect of 
RYGB vs OAGB on sleep 

apnea 

Improvement of 

cholesterol 8 

5 years 

6  Important 

Odds Ratio 2.5 
(CI 95% 0.24 — 25) 

(Randomized controlled) 

783 
per 1000 

Difference: 

900 
per 1000 

117 more per 
1000 

( CI 95% 319 
fewer — 206 more 

) 

Very low 
Due to serious risk 

of bias and very 
serious 

imprecision 9 

We are uncertain about 
the comparative effect of 

RYGB vs OAGB on 
cholesterol levels 

Improvement of 

hypertension 10 

5 years 

6  Important 

Odds Ratio 0.56 
(CI 95% 0.2 — 1.54) 

(Randomized controlled) 

918 
per 1000 

Difference: 

862 
per 1000 

56 fewer per 1000 

( CI 95% 227 
fewer — 27 more ) 

Very low 
Due to serious risk 

of bias and very 
serious 

imprecision 11 

We are uncertain about 
the comparative effect of 

RYGB vs OAGB on 
hypertension 

Improvement of 

osteoarthritis 
5 years 

6  Important 

Odds Ratio 0.28 
(CI 95% 0.07 — 1.24) 

(Randomized controlled) 

872 
per 1000 

Difference: 

656 
per 1000 

216 fewer per 
1000 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

serious 

imprecision 12 

We are uncertain about 
the comparative effect of 

RYGB vs OAGB on 
osteoarthritis 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
OAGB 

Intervention 
LRYGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

( CI 95% 549 
fewer — 22 more ) 

Reoperation 13 

5 years 

6  Important 

Odds Ratio 1.01 
(CI 95% 0.22 — 4.76) 

(Randomized controlled) 

56 
per 1000 

Difference: 

57 
per 1000 

1 more per 1000 

( CI 95% 43 fewer 
— 164 more ) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

serious 

imprecision 14 

We are uncertain about 
the comparative effect of 

RYGB vs OAGB on the 
risk of reoperation 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

71.37 
(Mean) 

Difference: 

65.62 
(Mean) 

MD 4.75 lower 

( CI 95% 12.43 
lower — 2.93 

higher ) 

Low 
Due to serious risk 
of bias and serious 

inconsistency 15 

RYGB may have little or 
no difference in effect on 

excess weight loss 
compared to OAGB 

Quality of life 
5 years 

7  Critical 

Measured by: SD 
High better 

(Randomized controlled) 

0.89 
(Mean) 

Difference: 

0.79 
(Mean) 

SMD 0.91 lower 

( CI 95% 0.53 
lower — 1.29 

lower ) 

Very low 
Due to very 

serious risk of bias 
and very serious 

inconsistency 16 

We are uncertain about 
the comparative effect of 

RYGB vs OAGB on 
quality of life 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Roux-en-Y gastric bypass 

Comparator:  Single Anastomosis Duodeno-Ileal Switch 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
SADIS 

Intervention 
LRYGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Improvement of 

hypertension 1 

5 years 

6  Important 

Odds Ratio 2.75 
(CI 95% 0.21 — 36.77) 

(Randomized controlled) 

800 
per 1000 

Difference: 

917 
per 1000 

117 more per 
1000 

( CI 95% 343 
fewer — 193 more 

) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
very serious 

imprecision 2 

We are uncertain about 
the comparative effect of 

RYGB vs SADIS on 
hypertension 

Reoperation 3 

5 years 

Odds Ratio 0.02 
(CI 95% 0 — 0.22) 

(Randomized controlled) 

448 
per 1000 

16 
per 1000 

Moderate 
Due to serious risk 

of bias 4 

RYGB is probably 
associated with a 

substantially lower risk of 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
SADIS 

Intervention 
LRYGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

6  Important 

Difference: 432 fewer per 
1000 

( CI 95% 448 
fewer — 296 

fewer ) 

reoperation compared to 
SADIS 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

81.94 
(Mean) 

Difference: 

65.62 
(Mean) 

MD 1.96 higher 

( CI 95% 10.95 
lower — 14.87 

higher ) 

Moderate 
Due to serious risk 

of bias 5 

RYGB may have little or 
no clinically important 

effect on excess weight 
loss compared to SADIS 

Quality of life 
5 years 

7  Critical 

Measured by: SD 
High better 

(Randomized controlled) 

0.63 
(Mean) 

Difference: 

0.79 
(Mean) 

SMD 0.57 higher 

( CI 95% 0.06 
lower — 1.09 

higher ) 

Very low 
Due to serious risk 

of bias, very 
serious 

inconsistency and 
serious 

imprecision 6 

We are uncertain about 
the comparative effect of 
RYGB vs SADIS on quality 

of life 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Adjustable gastric band 

Comparator:  Gastric plication 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LGP 

Intervention 
LAGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Major morbidity 
1 

30 days 

8  Critical 

Odds Ratio 0.29 
(CI 95% 0.01 — 9.94) 

(Randomized controlled) 

311 
per 1000 

Difference: 

116 
per 1000 

195 fewer per 
1000 

( CI 95% 307 
fewer — 507 more 

) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
very serious 

imprecision 2 

We are uncertain about 
the comparative effect of 
LAGB vs gastric plication 

on major morbidity 

Improvement of 

cholesterol 3 

5 years 

6  Important 

Odds Ratio 0.65 
(CI 95% 0.06 — 7.14) 

(Randomized controlled) 

390 
per 1000 

Difference: 

294 
per 1000 

96 fewer per 1000 

( CI 95% 353 
fewer — 430 more 

) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
very serious 

imprecision 4 

We are uncertain about 
the comparative effect of 
LAGB vs gastric plication 

on cholesterol levels 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
LGP 

Intervention 
LAGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Improvement of 

hypertension 5 

5 years 

6  Important 

Odds Ratio 0.92 
(CI 95% 0.08 — 10.52) 

(Randomized controlled) 

361 
per 1000 

Difference: 

342 
per 1000 

19 fewer per 1000 

( CI 95% 318 
fewer — 495 more 

) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
very serious 

imprecision 6 

We are uncertain about 
the comparative effect of 
LAGB vs gastric plication 

on hypertension 

Reoperation 7 

5 years 

6  Important 

Odds Ratio 4.07 
(CI 95% 0.28 — 60.05) 

(Randomized controlled) 

71 
per 1000 

Difference: 

237 
per 1000 

166 more per 
1000 

( CI 95% 50 fewer 
— 750 more ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
very serious 

imprecision 8 

We are uncertain about 
the comparative effect of 
LAGB vs gastric plication 
on the risk of reoperation 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

50.09 
(Mean) 

Difference: 

46 
(Mean) 

MD 18.04 lower 

( CI 95% 40.59 
lower — 4.52 

higher ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 9 

We are uncertain about 
the comparative effect of 
LAGB vs gastric plication 

on excess weight loss 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Adjustable gastric band 

Comparator:  One anastomosis gastric bypass 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
OAGB 

Intervention 
LAGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Major morbidity 
1 

30 days 

8  Critical 

Odds Ratio 0.17 
(CI 95% 0 — 5.97) 

(Randomized controlled) 

160 
per 1000 

Difference: 

31 
per 1000 

129 fewer per 
1000 

( CI 95% 160 
fewer — 372 more 

) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
very serious 

imprecision 2 

We are uncertain about 
the comparative effect of 
LAGB vs OAGB on major 

morbidity 

Improvement of 

cholesterol 3 

5 years 

6  Important 

Odds Ratio 0.64 
(CI 95% 0.04 — 10.08) 

(Randomized controlled) 

783 
per 1000 

Difference: 

698 
per 1000 

85 fewer per 1000 

( CI 95% 657 
fewer — 190 more 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
very serious 

We are uncertain about 
the comparative effect of 

LAGB vs OAGB on 
cholesterol levels 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
OAGB 

Intervention 
LAGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

) imprecision 4 

Improvement of 

hypertension 5 

5 years 

6  Important 

Odds Ratio 0.12 
(CI 95% 0.03 — 0.4) 

(Randomized controlled) 

918 
per 1000 

Difference: 

573 
per 1000 

345 fewer per 
1000 

( CI 95% 667 
fewer — 101 

fewer ) 

Low 
Due to serious risk 
of bias and serious 

inconsistency 6 

LAGB may be less 
effective than OAGB in 

the improvement of 
hypertension 

Reoperation 7 

5 years 

6  Important 

Odds Ratio 5.26 
(CI 95% 0.91 — 30.38) 

(Randomized controlled) 

56 
per 1000 

Difference: 

238 
per 1000 

182 more per 
1000 

( CI 95% 5 fewer 
— 587 more ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 8 

We are uncertain about 
the comparative effect of 

LAGB vs OAGB on the 
risk of reoperation 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

71.37 
(Mean) 

Difference: 

46 
(Mean) 

MD 27.75 lower 

( CI 95% 49.91 
lower — 5.58 

lower ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 9 

We are uncertain about 
the comparative effect of 
LAGB vs OAGB on excess 

weight loss 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Adjustable gastric band 

Comparator:  Single Anastomosis Duodeno-Ileal Switch 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
SADIS 

Intervention 
LAGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Improvement of 

hypertension 1 

5 years 

6  Important 

Odds Ratio 0.57 
(CI 95% 0.04 — 8.4) 

(Randomized controlled) 

800 
per 1000 

Difference: 

695 
per 1000 

105 fewer per 
1000 

( CI 95% 662 
fewer — 171 more 

) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 2 

We are uncertain about 
the comparative effect of 

LAGB vs SADIS on 
hypertension 

Reoperation 3 

5 years 

Odds Ratio 0.21 
(CI 95% 0.02 — 2.07) 

448 146 Very low 
Due to very 

We are uncertain about 
the comparative effect of 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
SADIS 

Intervention 
LAGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

6  Important 
(Randomized controlled) 

per 1000 

Difference: 

per 1000 

302 fewer per 
1000 

( CI 95% 432 
fewer — 179 more 

) 

serious risk of bias, 
serious 

inconsistency and 
very serious 

imprecision 4 

LAGB vs SADIS on the 
risk of reoperation 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

81.94 
(Mean) 

Difference: 

46 
(Mean) 

MD 24.96 lower 

( CI 95% 49.43 
lower — 0.49 

lower ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 5 

We are uncertain about 
the comparative effect of 
LAGB vs SADIS on excess 

weight loss 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Gastric plication 

Comparator:  One anastomosis gastric bypass 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
OAGB 

Intervention 
LGP 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Major morbidity 
1 

30 days 

8  Critical 

Odds Ratio 0.58 
(CI 95% 0.18 — 1.83) 

(Randomized controlled) 

160 
per 1000 

Difference: 

99 
per 1000 

61 fewer per 1000 

( CI 95% 127 
fewer — 98 more ) 

Very low 
Due to serious risk 

of bias and very 
serious 

imprecision 2 

We are uncertain about 
the comparative effect of 
gastric plication vs OAGB 

on major morbidity 

Minor morbidity 
3 

30 days 

5  Important 

Odds Ratio 0.92 
(CI 95% 0.04 — 19.51) 

(Randomized controlled) 

57 
per 1000 

Difference: 

53 
per 1000 

4 fewer per 1000 

( CI 95% 55 fewer 
— 484 more ) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency, very 

serious 
imprecision and 

very serious 

publication bias 4 

We are uncertain about 
the comparative effect of 
gastric plication vs OAGB 

on minor morbidity 

Improvement of 

diabetes 5 

5 years 

7  Critical 

Odds Ratio 0.05 
(CI 95% 0.01 — 0.35) 

(Randomized controlled) 

942 
per 1000 

Difference: 

448 
per 1000 

494 fewer per 
1000 

( CI 95% 802 
fewer — 92 fewer ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
very serious 

imprecision 6 

We are uncertain about 
the comparative effect of 
gastric plication vs OAGB 

on diabetes 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
OAGB 

Intervention 
LGP 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Improvement of 

cholesterol 7 

5 years 

6  Important 

Odds Ratio 0.41 
(CI 95% 0.05 — 3.52) 

(Randomized controlled) 

783 
per 1000 

Difference: 

597 
per 1000 

186 fewer per 
1000 

( CI 95% 630 
fewer — 144 more 

) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
very serious 

imprecision 8 

We are uncertain about 
the comparative effect of 
gastric plication vs OAGB 

on cholesterol levels 

Improvement of 

hypertension 9 

5 years 

6  Important 

Odds Ratio 0.13 
(CI 95% 0.01 — 1.54) 

(Randomized controlled) 

918 
per 1000 

Difference: 

593 
per 1000 

325 fewer per 
1000 

( CI 95% 817 
fewer — 27 more ) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

serious 

imprecision 10 

We are uncertain about 
the comparative effect of 
gastric plication vs OAGB 

on hypertension 

Reoperation 11 

5 years 

6  Important 

Odds Ratio 1.29 
(CI 95% 0.07 — 23.83) 

(Randomized controlled) 

56 
per 1000 

Difference: 

71 
per 1000 

15 more per 1000 

( CI 95% 52 fewer 
— 530 more ) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
serious 

imprecision 12 

We are uncertain about 
the comparative effect of 
gastric plication vs OAGB 

on reoperation 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

71.37 
(Mean) 

Difference: 

50.09 
(Mean) 

MD 9.71 lower 

( CI 95% 19.42 
lower — 0 lower ) 

Very low 
Due to very 

serious risk of bias 
and serious 

inconsistency 13 

We are uncertain about 
the comparative effect of 
gastric plication vs OAGB 

on excess weight loss 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  Gastric plication 

Comparator:  Single Anastomosis Duodeno-Ileal Switch 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
SADIS 

Intervention 
LGP 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Improvement of 

hypertension 1 

5 years 

6  Important 

Odds Ratio 0.62 
(CI 95% 0.02 — 20.21) 

(Randomized controlled) 

800 
per 1000 

Difference: 

713 
per 1000 

87 fewer per 1000 

( CI 95% 726 
fewer — 188 more 

) 

Very low 
Due to very 

serious risk of bias, 
serious 

inconsistency and 
very serious 

imprecision 2 

We are uncertain about 
the comparative effect of 
gastric plication vs SADIS 

on hypertension 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
SADIS 

Intervention 
LGP 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Reoperation 3 

5 years 

6  Important 

Odds Ratio 0.05 
(CI 95% 0 — 1.46) 

(Randomized controlled) 

448 
per 1000 

Difference: 

39 
per 1000 

409 fewer per 
1000 

( CI 95% 448 
fewer — 94 more ) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

serious 

imprecision 4 

We are uncertain about 
the comparative effect of 
gastric plication vs SADIS 
on the risk of reoperation 

Excess weight 

loss 
5 years 

8  Critical 

Measured by: % 
High better 

(Randomized controlled) 

81.94 
(Mean) 

Difference: 

50.09 
(Mean) 

MD 6.92 lower 

( CI 95% 22.51 
lower — 8.67 

higher ) 

Very low 
Due to very 

serious risk of bias 
and serious 

inconsistency 5 

We are uncertain about 
the comparative effect of 
gastric plication vs SADIS 

on excess weight loss 

Clinical Question/ PICO 

Population:  Obese patients 

Intervention:  One anastomosis gastric bypass 

Comparator:  Single Anastomosis Duodeno-Ileal Switch 

Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
SADIS 

Intervention 
OAGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

Improvement of 

hypertension 1 

5 years 

6  Important 

Odds Ratio 4.93 
(CI 95% 0.3 — 79.98) 

(Randomized controlled) 

800 
per 1000 

Difference: 

952 
per 1000 

152 more per 
1000 

( CI 95% 255 
fewer — 197 more 

) 

Very low 
Due to serious risk 

of bias, serious 
inconsistency and 

very serious 

imprecision 2 

We are uncertain about 
the comparative effect of 

OAGB vs SADIS on 
hypertension 

Reoperation 3 

5 years 

6  Important 

Odds Ratio 0.04 
(CI 95% 0 — 0.56) 

(Randomized controlled) 

448 
per 1000 

Difference: 

31 
per 1000 

417 fewer per 
1000 

( CI 95% 448 
fewer — 136 

fewer ) 

Low 
Due to serious risk 
of bias and serious 

inconsistency 4 

OAGB may be associated 
with a substantially lower 

risk of reoperation 
compared to SADIS 

Excess weight 

loss 
5 years 

Measured by: % 
High better 

(Randomized controlled) 

81.94 
(Mean) 

Difference: 

71.37 
(Mean) 

MD 2.79 higher 

( CI 95% 12.23 

Very low 
Due to very 

serious risk of bias 
and serious 

inconsistency 5 

We are uncertain about 
the comparative effect of 
OAGB vs SADIS on the 

risk of reoperation 
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Outcome 
Timeframe 

Study results and 
measurements 

Comparator 
SADIS 

Intervention 
OAGB 

Certainty of the 
Evidence 

(Quality of 
evidence) 

Plain language 
summary 

8  Critical 

lower — 17.81 
higher ) 

Quality of life 
5 years 

7  Critical 

Measured by: SD 
High better 

(Randomized controlled) 

0.63 
(Mean) 

Difference: 

0.89 
(Mean) 

MD 0.33 higher 

( CI 95% 0.31 
lower — 0.98 

higher ) 

Very low 
Due to serious risk 

of bias, very 
serious 

inconsistency and 
serious 

imprecision 6 

We are uncertain about 
the comparative effect of 

OAGB vs SADIS on 
quality of life 
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5. Discussion 

The present guideline replaces relevant recommendations provided in the EAES Bariatric Guidelines 2020 (2). Retracted work was 

excluded from qualitative and quantitative assessments, and from the evidence-to-decision framework (4). 

Implications for policy makers 

Summary findings and panels' input suggest that various bariatric/metabolic interventions might be appropriate in different settings and 

distinct patient populations. In healthcare facilities offering bariatric/metabolic surgery, infrastructures (including surgeons' and 

operating room staff expertise) should be in place for at least sleeve gastrectomy and Roux-en-Y gastric bypass. Bariatric surgery 

training curriculums are expected to include training in these interventions as a minimum. 

Implications for healthcare professionals 

Healthcare professionals are advised to consider background evidence on benefits and harms of each intervention. Sleeve gastrectomy 

and Roux-en-Y gastric bypass were prioritized by this multidisciplinary panel of European healthcare professionals with patient 

representation, as the best interventions for most patients, followed by one anastomosis gastric bypass and single-anastomosis 

duodeno-ileal bypass with sleeve gastrectomy. Patient characteristics and health condition, including obesity-related morbidity, values 

and preferences, and surgical preference and expertise may further inform the selection of the most appropriate management course. 

Treatment options should be discussed with patients for a tailored management of their condition(s). Decision aids provided on 

MAGICapp (https://app.magicapp.org/#/guideline/4822) may facilitate this process. 

Implications for patients 

Patients can be informed that the majority of evidence surrounds sleeve gastrectomy and Roux-en-Y gastric bypass with follow-up of 

up to 5 years. However, other management options might be as, or even more, effective and the evidence landscape may change in the 

future. They may want to discuss these management options, under consideration of risks/benefits of individual interventions, their 

condition profile, and their own preferences. Patients may find decision aids particularly helpful (https://app.magicapp.org/#/guideline/

4822). 

Implications for researchers 

Further research on one anastomosis gastric bypass and single-anastomosis duodeno-ileal bypass with sleeve gastrectomy is warranted. 

Longer duration follow-up of existing RCTs is desired. Detailed reporting of baseline demographics with obesity-associated morbidity 

and subgroup analyses of patients with type II diabetes mellitus, arterial hypertension, sleep apnea, dyslipidemia, NAFLD/NASH and 

osteoarthritis are essential. Reporting of important and critical outcomes as presented herein is recommended. A core outcome set for 

bariatric surgery may improve global research reporting in the field. 

Monitoring 

Use of the guideline by EAES members will be monitored through an online survey 2 years after publication. Feedback from target users 

in the form of email communication, letters to the editor, and comments in social media will be documented to be considered in future 

versions. 

Validity period 

A median of 4 RCTs fulfilling inclusion criteria of this systematic review were published per year. A scoping search of clinicaltrials.gov 

using the entry obesity, morbid (condition or disease) and surgery (other terms) as entries and not yet recruiting, recruiting, enrolling by 

invitation, active, not recruiting and adults as limits, identified 164 records as of November 16, 2021. Eleven RCTs would provisionally 

fulfil the inclusion criteria of this guideline (see online appendix (14)). Estimated study completion dates range between 2022 and 2036, 

with 2025 as the median year of estimated completion. By that year, 6 studies would have been completed. Estimating the time 

between study completion and publication at one year, these studies will have been published by 2026. 

We do not anticipate any change in summary intervention effects, rankings and evidence-to-decision parameters in the short term. 

Under these considerations, the present guideline is valid until December 2027. 

Update 

An update of this guideline is planned to take place in 2027, if at least 5 RCTs with sufficient sample size will have been published. 
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6. Conclusion 

This guideline provides an evidence-informed recommendation and an evidence-to-decision framework, developed by a 

multidisciplinary panel of stakeholders, using state-of-the art statistical and guideline development methodology. 
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9. Appendix 

PRISMA 2020 flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Risk of bias summary for the outcome %EWL 
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Risk of bias summary for the outcome group 30-day or in-hospital complications 

Risk of bias summary for the outcome 30-day or in-hospital mortality 
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Risk of bias summary for the outcome quality of life 

Risk of bias summary for the outcome group metabolic outcomes (incl. sleep apnea and osteoarthritis) 

Risk of bias summary for the outcome reoperation 
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10. Protocol 

ABSTRACT 

 

Introduction The EAES Guidelines on Bariatric Surgery 2020 provide comprehensive evidence-based recommendations on the 

management of obesity. Evidence from multi-arm trials is scarce, which makes appraisal of the comparative safety and efficacy of 

multiple interventions a difficult task. Aim of this rapid guideline is to provide evidence-informed recommendations on the safest and 

most effective bariatric/metabolic procedures carrying out a network meta-analysis (NMA) and applying an evidence-to-decision 

framework. 

 

Methods and analysis A rapid guideline will be developed in accordance with GRADE and AGREE II standards. The steering group will 

consist of general surgeons, members of the EAES Research Committee/Guideline Subcommittee with expertise and experience in 

guideline development, advanced medical statistics and evidence synthesis, biostatisticians, and a guideline methodologist. The 

literature search strategy will be developed by a member of the steering group with experience in outreach, knowledge, and evidence 

search that will take part to the publication of the guidelines. After data extraction, we will perform a network meta-analysis (NMA) 

using the frequentist graph-theory method and the netmeta library in R. The network plot will be presented with the included 

interventions and the league table with all relative estimates along with their respective 95% confidence intervals. We will assess the 

consistency assumption statistically and provide a hierarchy of the interventions. A GRADE summary of findings tables for NMA will be 

constructed and presented to the guideline panel in a web-based meeting. Recommendations will be finalized through a Delphi process 

of the guideline panel within an evidence-to-decision framework. 

 

Ethics and dissemination The funding body will not be involved in the development of this guideline. Conflicts of interest, if any, will be 

addressed by re-assigning functions or replacing participants with relevant conflicts. 

 

KEYWORDS bariatric surgery; bariatric procedures; obesity; sleeve gastrectomy; RYGB, adjustable gastric banding; gastric plication; 

biliopancreatic diversion; duodenal switch; one anastomosis gastric bypass; single-anastomosis duodeno-ileal bypass with sleeve 

gastrectomy, rapid guideline; network meta-analysis; GRADE; AGREE II; EAES 

 

 

 

 

INTRODUCTION 

Obesity is a chronic disease affecting up to 40% of the adult population in Western countries(74) and recognized as a disease by the 

American Medical Association and other regulatory bodies since 2013. Medical therapy may not always provide sustained weight loss 

and co-morbidities control.(75)(76)(77) Bariatric/metabolic surgery may help achieve adequate weight loss and maintain it over time. 

Moreover, it is favorably associated with control of obesity-related comorbidities. 

 

The European Association for Endoscopic Surgery (EAES) recently published updated bariatric guidelines, which were endorsed by the 

International Federation for the Surgery of Obesity (IFSO), the European Association for the Study of Obesity (EASO) and the European 

Society for Perioperative Care of the Obese Patient (ESPCOP).(2) These comprehensive guidelines include the following topics: 

indication for surgery, preoperative work-up, perioperative management, bariatric procedures, revisional surgery, postoperative care and 

investigational procedures. 

 

The guideline panel highlighted the need to compare multiple bariatric interventions, rather than provide recommendations for head-to-

head competing interventions. Most trials, however, reported on pairwise comparisons, thereby not allowing assessment of the safety 

and efficacy of multiple interventions within the same model. This limitation is addressed by network meta-analytical techniques. 

Network meta-analysis (NMA) extends the principles of meta-analysis to the comparison of multiple treatments in a single analysis. This 

is achieved by combining both direct and indirect evidence. Direct evidence refers to the evidence obtained from pairwise comparisons; 

indirect evidence refers to the evidence obtained through one or more common comparators.(3) Their combination is defined as mixed 

evidence. 

 

This project is an extension of the EAES Bariatric Guidelines 2020 with the aim to provide evidence-informed recommendations on the 

safest and most effective bariatric/metabolic operations. 

 

MATERIAL AND METHODS 

The present protocol adheres to AGREE II and applicable PRISMA-P reporting standards.(78)(79) It will be available on the EAES 

website and on MAGICapp for access by healthcare professionals, and EAES members will be asked to comment on the content. 

Relevant comments will be considered by the steering group. 
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Funding 

The project is funded by the European Association for Endoscopic Surgery. The funding body will not have any influence on the 

guideline development process. 

 

Steering group 

The steering group consists of general surgeons, members of the EAES Research Committee/Guideline Subcommittee, and experts in 

guideline development, medical statistics and evidence synthesis (AI, FMC, GS, NDL, DM). 

 

Guideline methodologist 

The senior author (SAA) fulfills the criteria of a GRADE methodologist,(80) has participated in the development of more than 10 clinical 

practice guidelines, has vast experience in evidence synthesis, and will serve as guideline methodologist in this project. The project is 

further supported methodologically and audited by a member of the GRADE working group (POV). 

 

Guideline panel 

The guideline panel will consist of bariatric surgeons, obesity physicians, nutritional experts, psychologists, anesthetists, and a patient 

representative, with representation from Northern, Southern and Eastern Europe, various age groups and both genders. The guideline 

panel’s contribution will be acknowledged by authorship in the resulting journal publication of this guideline extension. 

 

Clinical question 

The clinical question was formulated by the steering group and thresholds for clinical importance of outcomes will be set under 

consideration of panel members’ voting. 

 

Which bariatric procedure should be used among sleeve gastrectomy, Roux-en-Y gastric bypass, adjustable gastric banding, gastric 

plication, biliopancreatic diversion with duodenal switch, one anastomosis gastric bypass, single-anastomosis duodeno-ileal bypass with 

sleeve gastrectomy? 

 

Overarching inclusion criterion will be body mass index (BMI) above 35kg/m2 or above 30kg/m2 with associated morbidity and we will 

consider laparoscopic operations only. 

 

If data are available, we will perform separate analyses for patients with BMI between 30kg/m2 and 35kg/m2, patients with BMI above 

50 kg/m2, patients with type II diabetes (TIIDM), elderly (> 65 years) and teenagers (<20 years). 

 

Guideline development methodology 

The guideline development process will adhere to AGREE II and GRADE guideline development standards, and methodology parameters 

of rapid recommendations.(81) The guideline panel will comment on the clinical question and subgroup analyses, will vote to set minimal 

important differences, and will rate the importance of outcomes on a 9-point scale as proposed by GRADE. Any additional outcomes 

proposed by the panel will be considered for inclusion. 

The literature search strategy will be developed by a member of the steering group with experience in outreach, knowledge, and 

evidence search. The Healthcare Databases Advanced Search (HDAS) interface developed by the National Institute for Health and Care 

Excellence (NICE) will be used to interrogate Medical Literature Analysis and Retrieval System Online (MEDLINE) and Excerpta Medica 

database (EMBASE). The grey literature will be searched through OpenGrey. Relevant terms will be selected to identify eligible reports. 

Thesaurus headings, search operators, and search limits in each of the above databases will be adapted accordingly. 

Randomized controlled trials comparing any of the competing interventions will be considered for inclusion. Risk of bias of eligible 

studies will be assessed using RoB 2.(25) Study selection, risk of bias assessment and data extraction will be performed independently 

by two reviewers and the senior author will act as an arbitrator. Statistical analyses will be performed by biostatisticians using the 

methodology reported below. 

GRADE summary of findings tables for NMA(12) will be constructed and presented to the guideline panel in a web-based meeting. 

Draft recommendation(s) will be formulated, and direction/strength of recommendation(s) will be defined within the GRADE evidence 

to decision framework to choose from multiple interventions(82) and refined/validated through an online Delphi process. Comments by 

the Delphi panel must be in accordance with the GRADE methodology in order to be considered. Formulation of recommendations will 

be informed by GRADE and AGREE-REX.(83)(84) 

 

Evidence synthesis methodology 

Network meta-analysis (NMA) is a statistical method that synthesizes direct and indirect evidence and allows estimation of the relative 

effectiveness between any pair of interventions within a network of treatments even if these have never been compared directly in the 

past.(29)(85) Also, NMA can rank all the available interventions of the network. Ranking is a useful tool in the healthcare decision 

making. We will perform a random-effects NMA under a frequentist framework using the graph theory approach(26) and the package 

“netmeta”  R.(86) We will synthesize data to obtain summary mean differences (MD) (or standardized mean different (SMD) if studies 

use different scales), for continuous outcomes, or odds-ratio (OR), for dichotomous outcomes, along with their 95% confidence intervals 

(CI). In addition, we will present a 95% prediction interval for each treatment comparison to assess the magnitude of heterogeneity. All 
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the relative effects estimates, and their corresponding 95% CI will be summarized into a league table. 

The geometry of the available interventions will be presented in a network plot. In a network plot, nodes represent the treatments and 

edges the direct evidence of the network. The size of the nodes and the thickness of the edges are proportional to the number of 

participants randomized to the corresponding treatment and comparison, respectively. 

The main assumption of NMA is the transitivity which implies that the distribution of effect modifiers is similar across treatment 

comparisons. The statistical evaluation of transitivity is the consistency assumption, which is the agreement between direct and indirect 

evidence into closed loops.(29) There are local and global approaches to check for consistency. We will employ the node-splitting 

approach by Dias et al.(31) for local inconsistency and the design-by-treatment model as described by Higgins et al.(30) for global 

consistency. 

All the available treatments of the network will be ranked, using the p-score methodology.(28) A value of p-score close to 1 means that 

the intervention is theoretical the best and a value close to 0 means that it is worst. 

To assess for potential reporting bias, the comparison-adjusted funnel plot will be used to investigate for differences in precision of 

results.(32) Comparison-adjusted funnel plot is an extension of funnel plot in the pairwise meta-analysis, which is a tool to detect small 

study effect. 

If data are available, we will explore heterogeneity by conducting meta-regressions on BMI level and age. As a sensitivity analysis, we 

will run a fixed effect analysis and we will repeat the random effect NMA model on those studies that are at low risk of bias only. We 

will evaluate the confidence in the NMA results based on the CINeMA methodology that assess confidence in six domains (within-study 

bias, across study bias, imprecision, heterogeneity, incoherence and indirectness) and evaluates each comparison (direct and indirect) in 

the network for each of these domains as no concerns/some concerns/major concerns.(13) 

 

Target users 

This guideline is intended to be used by general and bariatric surgeons, obesity physicians, psychologists, nutritional experts, hospital 

administrators, policy makers, and bariatric patients. The guideline publication will contain a short abstract in plain language to be used 

by patients. 

 

Feedback 

The steering group will consider constructive feedback received during the conduct of the project via various routes and sources such 

as letters to the editor and social media. Such feedback will be taken into account in the guideline development process or a future 

update of the guideline. 

 

Monitoring, update and future steps 

Use of the guideline by EAES members will be monitored through an online survey 2 years after publication. The timing of the update of 

the guideline will be decided by the steering group on the basis of new research evidence on this topic. 

 

Implications for practice and research 

Stringent criteria defined by GRADE and AGREE II will be applied to collate, appraise and analyze the available evidence. The guideline 

is expected to inform decision making and guide clinical practice and health policy. Guidance will be provided on direction and 

implications for future research in light of identified evidence gaps. 

 

Strengths and limitations 

The strengths and limitations of rapid guidelines have been previously reported.[10][16][17] The merits of rapid guidelines, including 

trustworthiness, credibility, and time efficiency have to outweigh the shortcomings, such as the narrow scope and possible missing of 

resources due to the rapid review process. 

 

Patient and Public Involvement statement 

As member of the guideline panel, a patient representative will be involved in the formulation of PICO questions by nominating patient-

important outcomes and providing their opinion about minimal important differences. They will be further involved in the development 

of the evidence-to-decision framework as member of the Delphi panel. 

 

ETHICS AND DISSEMINATION 

As a EAES Research Committee/Guideline Subcommittee project, this guideline will be submitted for publication in Surgical Endoscopy 

and Other Interventional Techniques, official journal of the Association and streamlined through the social media, email newsletters and 

congress presentations. The full guideline will be available on MAGICapp. 

EAES, as the funder, will not be involved in the development of this guideline. Research Ethics Committee approval is not necessary as 

this project does not involve any identifiable patient data. We will request electronic informed consent from Delphi participants and the 

responses of the Delphi members will be anonymized. 

Conflicts of interest statements will be collected by all participants before and upon completion of the project. Participants with 

substantial conflicts will be either re-assigned functions or replaced as per Guidelines International Network recommendations.[18] 

Authors of studies considered for development of evidence summaries will not be involved in risk of bias appraisal of these studies and 

discussion of the relevant evidence to decision framework. 

EAES Rapid Guideline: Systematic review, network meta-analysis, CINeMA and GRADE assessment, and European consensus on bariatric surgery –

65 of 76



 

CONCLUSION 

This rapid guideline will address the surgical management of obesity within an evidence-based framework, aiming to provide a tool for 

healthcare professionals, patients, and policy makers. 

 

FUNDING STATEMENT 

This project is funded by the European Association for Endoscopic Surgery. The funding body had no influence on the development of 

this protocol. There is no grant number linked to this research. 

 

COMPETING INTERESTS STATEMENT 

The authors disclose no conflicts of interest. 
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12. Patient version of EAES Rapid Guideline: Bariatric Guideline Extension 2021 
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This is a patient version of the EAES Rapid Guideline: Systematic review, network meta-analysis, GRADE assessment and European 

consensus on bariatric surgery – Extension 2022, version 1.2021. 

The development of this document complied with the reporting checklist for public versions of guidelines: RIGHT-PVG (87). 

12.1 Contact information 

Stavros A. Antoniou, MD PhD MPH FEBS FACS 

Chair EAES Guidelines Subcommittee 

email: guidelines@eaes.eu 

12.2 Key points 

• There are several management options for severe obesity. 

• Several laparoscopic operations to treat obesity have been developed. 

• Clinical practice guidelines summarize research evidence and provide recommendations, under consideration of benefits, risks, 

how certain we are about benefits and risks, and other factors. 

• Most research studies refer to sleeve gastrectomy (removal of a part of the stomach) and Roux-en-Y gastric bypass (a 

connection between the stomach and the small bowel, which allows foods to bypass part of the gut). 

• These surgical techniques seem to be the best, but our certainty in the evidence is not that high, hence other surgical 

techniques might be as good, or even better. 

• Modifications of the Roux-en-Y gastric bypass, such as one anastomosis gastric bypass and single-anastomosis duodeno-ileal 

bypass with sleeve gastrectomy, are promising options. 

• You can discuss with your obesity physician and/or your surgeon the most appropriate surgical option, which depends on your 

overall health condition, health problems related to obesity, your surgeon's expertise, and your own preference. 

12.3 Introduction to the target topic 

Obesity affects a significant proportion of the population. This condition may affect your health and quality of life. 

Along with lifestyle modifications and medical management options, a number of surgical techniques performed with keyhole 

surgery have been developed, which result in reduction of your body weight and may improve other health conditions related to 

obesity, such as diabetes, high blood pressure and sleep apnea. 

12.4 Purpose, scope and target users 

This document aims to provide information to people with severe obesity (usually defined as a body mass index of more than 35kg/

m2 or more than 30kg/m2 with other conditions, such as diabetes, high blood pressure and sleep apnea), about the surgical options 

to reduce their weight and improve related health problems. 

12.5 Link to the source guideline 

The full guideline is available here: https://app.magicapp.org/#/guideline/4822 

12.6 Recommendations 

Sleeve gastrectomy (removal of a part of the stomach), Roux-en-Y gastric bypass (a connection between the stomach and the small 

bowel) and some modifications of these techniques appear to be the best surgical options for the management of severe obesity. 

Other surgical techniques might also be as, or even more, effective and safe, however relevant research evidence is limited. 

EAES Rapid Guideline: Systematic review, network meta-analysis, CINeMA and GRADE assessment, and European consensus on bariatric surgery –

69 of 76



12.7 Questions to ask 

Questions you may want to ask your surgeon or physician: 

• Do you recommend surgery and why? 

• Which surgical technique do you propose? 

• Which are the expected benefits and the potential risks? 

• How certain are we about the benefits and risks? 

• How long do you think I will need to stay in the hospital? 

• When do you think I will be able to return to my usual activities? 

• Will I need to be followed up and by whom? 

Questions you may want to ask your anesthetist: 

• Do you expect that I will need to stay in ICU after surgery and for how long? 

12.8 Funding 

This project was funded by the European Association for Endoscopic Surgery and Other Interventional Techniques, a not-for-profit 

organization. A patient representative was involved as panel member throughout the development of this guideline. 
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