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ABSTRACT

Purpose: The prevalence of individuals with obesity classes 4 and 5 is increasing, with no optimal
surgical approach identified. With the rising popularity of one anastomosis gastric bypass
(OAGB), we conducted a single-arm meta-analysis to assess its outcomes in this population.
Materials and Methods: A comprehensive search of PubMed, Scopus, EMBASE, and
Cochrane identified studies on OAGB reporting weight loss, comorbidity remission, and
complications. Statistical analysis was performed using RStudio 4.4.1. Heterogeneity was
assessed using the Cochrane Q test and I statistics.

Results: Seventeen studies including 2,274 patients (mean age, 40.44 years), were identified.
The analysis revealed a rising trend up to 24 months, with a pooled excess weight loss (%) of
68.08% (95% confidence interval [CI], 63.64-72.52; ’=95.6%), and total weight loss (%) of
36.63% (95% CI, 35.34—-37.92; 1>=84.6%) at 12 months. Diabetes and hypertension remission
rates were 82.02% (95% CI, 70.36—89.77; 1>=59.5%) and 78.06% (95% CI, 59.05-89.77;
I’=84.9%), respectively. The incidence of de novo gastroesophageal reflux disease was 4.38%
(95% CI, 0.61-25.59; I’=91.9%).

Conclusion: OAGB can be a valuable option for this population, awaiting long-term data.

Keywords: Gastric bypass; Obesity; Body mass index; Bariatric surgery; Metabolic surgery

INTRODUCTION

The global obesity epidemic continues to escalate, with the prevalence of obesity class 4
(Body Mass Index [BMI], 50.0-59.9 kg/m?) and 5 (BMI 260 kg/m?) rising at a faster rate than
other BMI classes, as evidenced by past [1] and recent studies [2]. Baseline BMI remains

a crucial prognostic indicator, significantly influencing the likelihood of optimal clinical
response, with patients presenting with higher baseline BMIs often achieving suboptimal
results post-intervention [3,4].
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Metabolic and bariatric surgery (MBS) is recognized as a preferred method of achieving
optimal clinical weight loss response in patients with class 5 obesity [5]. However, there
remains no consensus on the optimal surgical approach for these individuals [5,6]. These
individuals with class 4 and 5 obesity present unique challenges due to several key factors:
(1) a higher likelihood of suboptimal clinical response even after MBS, (2) the technical
challenges of the procedures, and (3) elevated perioperative risks, including anesthesia-
related complications, excessive visceral adiposity, an enlarged liver, a thicker abdominal
wall, and the physical strain required to maneuver surgical instruments along with elevated
postoperative morbidity and mortality [710].

Among a plethora of bariatric techniques, gaining immense popularity in today's world
[10], every option, including sleeve gastrectomy (SG), Roux-en-Y gastric bypass (RYGB),
and one anastomosis gastric bypass (OAGB), comes with its own set of pros and cons.
Among them, OAGB, previously known as mini gastric bypass (MGB) or omega loop gastric
bypass, has gained popularity for its relative simplicity, effectiveness, and lower complication
profile. Originally introduced by Rutledge [11], OAGB has emerged as the third most
commonly performed bariatric procedure worldwide [11,12]. Despite its rising popularity,
OAGB remains a subject of debate, with recent consensus indicating that it is not superior
to RYGB in patients with a BMI >50 kg/m? [13]. However, while it may not be superior,
OAGB can still be a valuable alternative due to its simplified bypass [14], which requires

less intestinal manipulation and a smaller surgical field [10], making it particularly suitable
for patients facing more technical challenges, increased RYGB-related complications, and
nutritional deficiencies [15,16].

Given the limited research data available for the obesity classes 4 and 5 [2], only a

smaller number of studies have directly compared OAGB and RYGB in this demographic
[10,14,15,17], restricting stronger pooled analyses. To address this gap, we aim to conduct
a single-arm meta-analysis and comprehensive systematic review to evaluate the safety and
efficacy of OAGB in individuals with a BMI >50 kg/m?, incorporating advanced statistical
analyses and subgroup insights for patients with class 5 obesity (BMI =60 kg/m?).

MATERIALS AND METHODS

1. Eligibility criteria

This meta-analysis includes studies that meet all the following eligibility criteria: (A) adult
patients of any sex with obesity grade 4 or higher (BMI >50 kg/m?) undergoing OAGB; (B)
reported any of the desired outcomes—percent of Excess Weight Loss (%EWL), percent
of Total Weight Loss (%TWL), remission in Type 2 Diabetes Mellitus (T2DM), remission
in Hypertension (HTN), remission in Obstructive Sleep Apnea (OSA), and complications
after the OAGB; and (C) type of study: Randomized/Non-randomized Controlled Trials
(RCTs) or Observational studies. We excluded studies that (a) had study designs not aligned
with the inclusion criteria; (b) were grey literature; (c) involved animal subjects; (d) had
overlapping populations, preferring studies with the largest number of patients or greater
impact; and (e) included fewer than 10 patients.

This meta-analysis paper is based on previously published studies and does not involve any

direct participation of human or animal subjects and for this type of study, formal consent is
not required.
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2. Search strategy and data extraction

We systematically searched PubMed, EMBASE, Scopus, and the Cochrane Central Register
of Controlled Trials in September 2024 without date restrictions for studies published in
English. The following medical subject headings were included: (OAGB OR “one anastomosis
gastric bypass” OR “mini gastric bypass” OR MGB OR “single anastomosis gastric bypass”
OR SAGB OR “omega loop gastric bypass” OR “loop gastric bypass”) AND (“BMI 50” OR
“super obes™” OR “super obese” OR “super obesity” OR “BMI > 50” OR “BMI more than

50” OR “body mass index more than 50” OR “body mass index 50” OR “body weight,
excess”[tiab] OR “high bmi” OR “high body mass index” OR “Obesity, Morbid” OR “class 4
obesity” OR “class 5 obesity” OR “severe obesity” OR “severe obes*” OR “class 3 obesity” OR
“super super obesity” OR “super super obes*”). Additionally, references from all included
studies, previous systematic reviews, and meta-analyses were manually searched. Two
authors (Mahran MMS and Patel N) independently extracted data following predefined
search criteria and quality assessment methods. Disagreements between them were resolved
by consensus among the 3 authors (Mahran MMS, Patel N, and Ataya K). The prospective
meta-analysis protocol was registered on PROSPERO on October 9, 2024, under protocol
#CRD42024595348.

3. Outcomes and sensitivity analyses

Based on their clinical implications, we included the following outcomes for analysis:

(A) Weight loss outcomes: (a) %EWL; (b) %TWL, (B) Comorbidity remission rates:

(a) Remission in T2DM; (b) Remission in HTN; (c) Remission/Improvement in OSA,

(C) Perioperative outcomes: (a) Operative time; (b) Length of hospital stay (LOS), (D)
Complications: (a) De novo Gastroesophageal Reflux Disease (de novo GERD) (b) Surgery
required for acid/bile reflux. Interpretation of outcomes related to acid/bile reflux and de
novo GERD should be approached with caution, as several included studies did not clearly
differentiate these complications. In such cases, classification was based on the author’s best
possible interpretation following a comprehensive review of the full text. WebPlotDigitizer
was used to extract data from graphical plots when required. While many studies did not
provide explicit outcome definitions, common definitions of other outcomes are cited in
reference [18].

%TWL = [(Initial Weight) — (Postoperative Weight)] / [(Initial Weight)] x 100

%EWL = [(Initial Weight) — (Postoperative Weight)] / [(Initial Weight) — (Ideal Weight)]
% 100

To strengthen our findings, we conducted leave-one-out sensitivity analyses to evaluate each
study’s influence on the pooled estimate by omitting one study at a time and recalculating the
combined estimates for the remaining studies. Subgroup analyses based on biliopancreatic
limb (BPL) length and sample size of the included studies were also performed. Analyses
restricted to studies with >5 years of follow-up were conducted where possible to enhance
long-term robustness. In addition, outcomes for patients with BMI >60 kg/m? were analyzed
separately, alongside their inclusion in the broader analysis of patients with BMI 250 kg/

m?, as the remaining studies included all patients with BMI >50 kg/m? without an upper

BMI restriction.

4. Quality assessment

The ROBIN-I tool (“Risk Of Bias In Non-randomized Studies — of Interventions”) was used
for quality assessment of non-randomized studies [19]. Each study was given a score of “low
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critical risk,” or “no information” in each of the 7
domains: confounding, selection, classification, performance, detection, attrition, and

risk,” “moderate risk,” “serious risk,

reporting bias. Studies with at least one domain rated as having a critical or serious risk of
bias were classified as having an overall critical or serious risk of bias, respectively. Similarly,
studies with a low risk of bias across all domains were categorized as low risk, whereas those
with low or moderate risk across all domains were considered to have a moderate risk of bias.
Publication bias was assessed using funnel plots of individual study weights against point
estimates for primary outcomes, along with Egger’s test. No RCTs were identified; therefore,
Rob 2 [20] was not applied.

5. Statistical analyses

Our systematic review and meta-analysis were conducted according to the Cochrane
Collaboration’s tool for assessing risk of bias and the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) statement guidelines [21]. Proportions with
95% confidence interval (CI) were used for binary endpoints, and means with 95% CI for
continuous outcomes. We assessed heterogeneity with I? statistics and the Cochrane Q test;
P value<0.10 and I>>25% were considered significant. Statistical analysis was performed
using R Studio 4.4.1 (R Foundation for Statistical Computing, Vienna, Austria). Continuous
outcomes were pooled using a random-effect model with untransformed means, while
binary outcomes were analyzed using a logit transformation within a generalized linear
mixed model. For OSA outcomes, the Freeman-Tukey double arcsine transformation with
the inverse variance method was used to address extreme proportions. The ggplot function
was employed to improve the visualization and interpretability of the data. When mean

and standard deviation were not reported, values were estimated from medians, ranges, or
standard errors using the formulas from the Cochrane Handbook for Systematic Reviews

of Interventions [22]; skewed data identified during conversion were excluded to reduce
bias. In studies with discrepancies in baseline comorbidity counts [23,24], the largest
plausible denominator (i.e., total sample size) was used to estimate remission rates due to
unclear reporting. For comorbidity remission, the longest follow-up time was included when
multiple time points were available.

RESULTS

1. Study selection and baseline characteristics

Our search strategy across 4 databases identified 2,559 results (Fig. 1). After removing
duplicates and ineligible studies, 31 articles were fully reviewed against the selection criteria.
Finally, 17 studies were included, comprising a total of 2,274 patients across twelve different
countries, with a mean age of 40.44 years and 1,438 (63.23%) females. Six studies exclusively
included patients with a BMI 260 kg/m?, while the remaining studies enrolled all individuals
with a BMI >50 kg/m?. Study characteristics are reported in Table 1[10,14,15,17,23-35].

The studies were heterogeneous concerning BPL lengths, some outcome definitions, and
follow-up periods ranging from 30 days to 15 years.

2. Effect on weight loss

1) %EWL

The meta-analysis of %EWL following OAGB revealed a rising trend up to 24 months
postoperatively, plateauing at 36 months, and declining by 60 months-12 months (mean,
68.08; 95% CI, 63.64-72.52; I’=95.6%; Fig. 2), 24 months (mean, 74.20; 95% CI, 67.71-80.69;
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| EMBASE search: 1,526 results |

| PubMed search: 896 results |

| Cochrane search: 100 results |

| Scopus search: 37 results |

l

| Number screened: 2,559 results |

Identification

Screening

‘I Duplicate reports (n=634) |
I
I

Excluded by title/abstract (n=1,895) |

Full-text reviewed: 30 studies

| From reference searching (n=+1) |

No baseline characteristics for the
population with BMI 50 kg/m? (n=11)

Eligibility

Overlapping population (n=3) |

. A

el
]
he]
=
©
=

17 included studies

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analysis flow diagram of study screening and
selection.
BMI = body mass index.

1?=93.2%; Supplementary Fig. 1), 36 months (mean, 74.55; 95% CI, 66.28-82.82; >=84.8%;
Supplementary Fig. 2), and 60 months (mean, 70.05; 95% CI, 61.52-78.58; [>=90.3%;
Supplementary Fig. 3). For robustness, an analysis restricted to studies with >5 years of
follow-up showed a mean %EWL of 65.64 (95% CI, 61.86—69.41; I’=89.2%; Supplementary
Fig. 4) at 12 months. High heterogeneity persisted despite the leave-one-out analysis
(Supplementary Fig. 5), and subgroup analyses based on BPL length and sample size also did
not reduce heterogeneity, except in the subgroup with BPL length >200 cm (Supplementary
Figs. 6 and 7). As expected, the mean %EWL was higher in studies with a sample size

<50. However, the mean %EWL was lower in the BPL >200 cm subgroup. Notably, neither
difference was statistically significant (P value=0.3983 and P value=0.1350, respectively).

Fig. 3 illustrates the %EWL trends over 60 months across all included studies and the pooled
meta-analytic estimate.

92) %TWL

The meta-analysis of %TWL following OAGB revealed a rising trend up to 24 months
postoperatively, followed by a decline after 36 months—I12 months (mean, 36.63; 95% CI,
35.34-37.92; I’=84.6%; Fig. 4), 24 months (mean, 42.33; 95% CI, 39.15-45.50; I’=97.5%;
Supplementary Fig. 8), 36 months (mean, 38.28; 95% CI, 34.36—42.21; ’=74.7%;
Supplementary Fig. 9), and 60 months (mean, 37.95; 95% CI, 33.75-42.15; >=91.8%;
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Mean
Author, Year Total Mean  SD Weight 95% CI IV, Random, 95% CI
Abouelela et al, 2020 25 79.76 578 12.8% [77.49;82.03] R
Liagre et al, 2021 215 69.40 16.00 12.9% [67.26;71.54] s g
Parmar et al, 2017 8 59.60 6.40 11.7% [55.17;64.03] —&
Plamper et al, 2017 99 66.20 13.90 12.6% [63.46; 68.94] -
Singla et al, 2019 25 7457 13.24 11.2% [69.38;79.76] —8—
Soong et al, 2021 220 64.50 15.10 12.9% [62.50; 66.50] =
Tasdighi et al, 2022 181 67.70 13.40 12.9% [65.75; 69.65] E 3
Van der Laan et al, 2024 150 63.00 14.00 12.8% [60.76; 65.24] =
Total (95% Cl) 923 68.08 100.0% [63.64; 72.52] <I.—

Heterogeneity: Tau® = 38.6949; Chi” = 157.64, df = 7 (P < 0.0001); I° = 95.6% T T T
50 55 60 65 70 75 80 85
12-Month %EWL Following OAGB in Patients with BMI 2 50 kg/m?

Fig. 2. Pooled analysis of eight studies revealed a mean %EWL of 68.08 at 12 months following OAGB.
%EWL = percent of excess weight loss, OAGB = one anastomosis gastric bypass, SD = standard deviation, Cl =
confidence interval, IV = inverse variance, BMI = body mass index.

%EWL trends over the period of time post-OAGB in patients with BMI >50 kg/m?

Author

—o— Abouelela et al, 2020

—e— Bhandari et al, 2019

—e— Charalampos et al, 2019 (BMI: >60 kg/m?)
—&— Charalampos et al, 2019 (BMI: 50-60 kg/m?)

%EWL

—e— Kermansaravi et al, 2022
—e— Liagre et al, 2021

—e— Parmar et al, 2017

—o— Peraglie et al, 2008
—o— Plamper et al, 2017

—o— Singla et al, 2019

—e— Soong et al, 2021

—e— Tasdighi et al, 2022

—e— Van der Laan et al, 2024

50 75 100 125
Months

Fig. 3. Pooled %EWL is shown as a solid black line, illustrating an increase up to 36 months followed by a decline. Colored lines represent %EWL trends from all

included individual studies at each time point.
%EWL = percent of excess weight loss, OAGB =

https://jmbs.or.kr

Note that for time points with data from only 1 or 2 studies, no pooled meta-analysis was performed.
one anastomosis gastric bypass, BMI = body mass index.

Supplementary Fig. 10). Similarly, for patients with a BMI 260 kg/m?, the trend was
comparable-12 months (mean, 35.88; 95% CI, 34.48-37.28; 1>=59.4%; Fig. 4), 24 months
(mean, 42.21; 95% CI, 39.87-44.55; ’=0%; Supplementary Fig. 8), and 36 months (mean,
40.08; 95% CI, 33.48-46.68; I>=53.7%; Supplementary Fig. 9). For robustness, an analysis
restricted to studies with >5 years of follow-up showed a mean %TWL of 35.63 (95% CI,
31.99-39.27; I>=92.7%; Supplementary Fig. 11) at 12 months. High heterogeneity persisted
despite leave-one-out analysis (Supplementary Fig. 12), and subgroup analyses based on
BPL length and sample size also did not meaningfully reduce heterogeneity (Supplementary
Figs. 13 and 14). However, the mean %TWL was lower in studies with a sample size <50 and
in the BPL >200 cm subgroup. Neither difference was statistically significant (P value=0.7678
and P value=0.6861, respectively). Fig. 5 shows the %TWL trends over 60 months for all
included studies and the pooled meta-analytic estimate.

3. Comorbidity remission rate

1) T2DM
A meta-analysis of 8 studies revealed an 82.02% complete remission rate of T2DM following
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Mean
Author, Year Total Mean SD Weight 95% CI IV, Random, 95% CI
Eskandaros et al, 2022 214 3590 490 14.5% [35.24;36.56] [ |
Liagre et al, 2021 215 37.70 8.40 13.5% [36.58;38.82] B
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Schmitz et al, 2022 98 36.00 7.90 12.3% [34.44;37.56) =
Singla et al, 2019 25 3990 6.39 9.6% [37.40; 42.40] -
Singla et al, 2024 13 2647 1578 2.0% [17.89; 35.05]
Soong et al, 2021 220 3870 920 13.3% [37.48;39.92) e
Tasdighi et al, 2022 181 3660 6.80 13.8% [35.61;37.59] =
Van der Laan etal, 2024 150 34.00 7.00 13.5% [32.88;35.12] a8
Total (95% CI) 1124 36.63 100.0% [35.34; 37.92] E : : ]0 " "
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Fig. 4. Meta-analysis of nine studies demonstrated a mean %TWL of 36.63 at 12 months following OAGB in
patients with BMI 50 kg/m?, and 35.88% in patients with BMI >60 kg/m? (based on three studies).

%TWL = percent of total weight loss, OAGB = one anastomosis gastric bypass, BMI = body mass index, SD =
standard deviation, Cl = confidence interval, IV = inverse variance.

%TWL trends over the period of time post-OAGB in patients with BMI >50 kg/m?
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Fig. 5. Pooled %TWL is shown as a solid black line, illustrating an increase up to 24 months followed by a decline. Colored lines represent %TWL trends from all

included individual studies at each time point.

Note that for time points with data from only one or two studies, no pooled meta-analysis was performed.

%TWL = percent of total weight loss, OAGB = one anastomosis gastric bypass, BMI = body mass index.
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OAGB in patients with a BMI >50 kg/m? (95% CI, 70.36-89.77; I*’=59.5%; Fig. 6), based on
varying follow-up durations. The study Soong et al. [14] was excluded despite reporting
100% remission due to missing follow-up data on the number of diabetic patients assessed
at 5 years. Among patients with BMI >60 kg/m?, the pooled complete remission rate was
40.00% (95% CI, 15.83-70.26; I>=0%; Fig. 6). Minor differences in remission definitions may
have contributed to variability. For robustness, analysis restricted to studies with >5 years
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Complete Events per 100 observations
Author, Year DM remission Proportion 95% CI GLMM, Random, 95% CI
Abouelela et al, 2020 25 20 80.00 [59.30; 93.17] 1)
Kermansaravi et al, 2022 35 33 94.29 [80.84; 99.30] —
Liagre et al, 2021 39 36 92.31 [79.13; 98.38] -—il-
Parmar et al, 2017 7 3 42.86 [9.90; 81.59] =
Singla et al, 2019 9 T 77.78 [39.99; 97.19] —i—
Singla et al, 2024 3 1 33.33 [0.84; 90.57] =
Tasdighi et al, 2022 86 75 87.21 [78.27,93.44] —l-
Van der Laan, 2024 32 24 75.00 [56.60; 88.54] —B—
Total (95% ClI) 236 199 82.02 [70.36; 89.77]
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Author, Year DM remission Proportion 95% Cl  GLMM, Random, 95% CI
Parmar et al, 2017 7 3 4286 [9.90;8159 ———
Singlaetal, 2024 3 1 33.33 [0.84; 90.57] B
Total (95% CI) 10 4 40.00 [15.83;70.26] et —
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Fig. 6. A pooled analysis of eight studies revealed an 82.02% complete remission rate of type 2 DM following
OAGB in patients with a baseline BMI 250 kg/m?. In patients with BMI 260 kg/m? (based on two studies), the
complete remission rate was lower at 40.00%.

OAGB = one anastomosis gastric bypass, BMI = body mass index, DM = diabetes mellitus, Cl = confidence interval,
GLMM = generalized linear mixed model.

of follow-up showed a complete T2DM remission rate of 85.20% (95% CI, 66.44-94.36;
1’=69.7%; Supplementary Fig. 15).

2) HTN

Based on outcomes reported at varying follow-up durations, the meta-analysis of 9 studies
revealed a 78.06% complete remission rate of HTN following OAGB in patients with baseline
BMI 250 kg/m? (95% CI, 59.05-89.77; >=84.9%; Fig. 7). Among patients with BMI >60 kg/m?,
the complete remission rate was 43.48% (95% CI, 14.77-77.34; 1>=58.6%; Fig. 7). For
robustness, analysis restricted to studies with >5 years of follow-up showed a complete HTN
remission rate of 75.21% (95% CI, 56.03-87.84; 1>=78.0%; Supplementary Fig. 16).

3) 0SA

The meta-analysis of 6 studies revealed a 98.83% remission/improvement rate of

OSA following OAGB in patients with baseline BMI 250 kg/m?, based on outcomes reported at
varying follow-up durations (95% CI, 93.88-100.00; I’>=55.2%; Fig. 8). For robustness, analysis
restricted to studies with >5 years of follow-up showed an OSA remission/improvement rate of
97.69% (95% CI, 88.71-100.00; I’=71.8%; Supplementary Fig. 17).

4. Peri-operative outcomes

The meta-analysis of 9 studies revealed a mean operative time of 91.11 minutes for OAGB

in patients with baseline BMI >50 kg/m? (95% CI, 74.64-107.57; 1>=99.4%; Fig. 9). Mean
operative times ranged from 55.96 minutes [17] to 140.10 minutes [14]. Among patients with
BMI 260 kg/m?, the pooled mean operative time was 81.12 minutes (95% CI, 78.15-84.10;
I?=0%; Fig. 9). Six studies reported mean hospital stay duration, with a pooled mean of 3.06
days for patients with BMI >50 kg/m? (95% CI, 2.17-3.96; >=98.7%; Fig. 10).
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Complete Events per 100 observations
Author, Year HTN remission Proportion 95% CI GLMM, Random, 95% CI
Abouelela et al, 2020 17 15 88.24 [63.56; 98.54] ——
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Kermansaravi et al, 2022 33 30 90.91 [75.67; 98.08] —8
Liagre et al, 2021 66 50 75.76 [63.64; 85.46] —Er
Parmar et al, 2017 8 2 2500 [3.19;65.09] —HF— |
Singla et al, 2019 14 11 78.57 [49.20; 95.34] ——
Singla et al, 2024 4 3 75.00 [19.41;99.37] £
Tasdighi et al, 2022 79 45 56.96 [45.33; 68.06] —H—
Van der Laan, 2024 56 30 53.57 [39.74;67.01] —8—
Total (95% CI) 409 315 78.06 [59.05; 89.77] —i—
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Parmar et al, 2017 8 2 25.00 [3.19;65.09] —I——
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Total (95% CI) 12 5 43.48 [14.77; 77.34]
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Fig. 7. A pooled analysis of nine studies revealed a 78.06% complete remission rate of HTN following OAGB in
patients with a BMI 250 kg/m?. In patients with BMI >60 kg/m? (based on 2 studies), the complete remission rate
was lower at 43.48%.

HTN = hypertension, OAGB = one anastomosis gastric bypass, BMI = body mass index, CI = confidence interval,
GLMM = generalized linear mixed model.

Remission/ Events per 100 observations
Author, Year OSA Improvement Weight Proportion 95% CI IV, Random, 95% ClI
Abouelela et al, 2020 25 25 16.3% 100.00 [86.28; 100.00] — =
Kermansaravi et al, 2022 71 71 23.6% 100.00 [94.94; 100.00] —£]
Liagre et al, 2021 68 66 23.3% 97.06 [89.78; 99.64] —8
Singla et al, 2019 14 14 11.9% 100.00 [76.84; 100.00] —8
Singla et al, 2024 9 9 9.0% 100.00 [66.37; 100.00] e —
Van der Laan et al, 2024 24 20 158% 8333 [6262; 9526) ———H——
Total (95% CI) 211 205 100.0% 98.83 [93.88; 100.00] | B

T T T l
60 70 80 [0 100
Remission/improvement Rates of Obstructive Sleep Apnea Following
OAGB in Patients with BMI 2 50 kg/m?
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Fig. 8. A pooled analysis of six studies revealed a 98.83% remission/improvement rate of OSA following OAGB in
patients with a baseline BMI 50 kg/m?>.

OSA = obstructive sleep apnea, OAGB = one anastomosis gastric bypass, BMI = body mass index, Cl = confidence
interval, IV = inverse variance.

5. Complications

The meta-analysis of 5 studies found a 4.38% incidence of de novo GERD following OAGB
in patients with a baseline BMI >50 kg/m?, based on outcomes reported at varying follow-up
durations (95% CI, 0.61-25.59; I’=91.9%; Supplementary Fig. 18). Similarly, in patients with
a BMI 260 kg/m?, the pooled rate from 3 studies was 6.04% (95% CI, 3.38-10.58; I>=0.0%;
Supplementary Fig. 18). Separately, 4 studies reported the number of patients requiring
surgery for acid/bile reflux, either revision or conversion to RYGB, with a pooled rate of
1.33% in patients with BMI >50 kg/m? (95% CI, 0.69-2.53; I’=0.0%; Supplementary Fig. 19).

6. Quality assessment

In the quality assessment, the study by Eskandaros et al. [25] was considered to have a critical
risk of bias due to multiple serious risks across several domains. Three studies—Sakran et al.
[26], Tasdighi et al. [27], and van der Laan et al. [10]—were categorized as having a moderate
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Mean
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Fig. 9. Meta-analysis of nine studies demonstrated a mean operative time of 91.11 minutes for OAGB in patients
with BMI >50 kg/m?, and 81.12 minutes in those with BMI 60 kg/m? (based on 3 studies).

OAGB = one anastomosis gastric bypass, BMI = body mass index, SD = standard deviation, Cl = confidence
interval, IV = inverse variance.

Mean

Author, Year Total Mean SD Weight 95% CI IV, Random, 95% CI
Abouelela et al, 2020 25 156 0.50 14.4% [1.36;1.76] o=
Plamper et al, 2017 169 450 260 14.1% [4.11;4.89] =
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Sakran et al, 2024 (BMI 50-59.9 kg/m2) 256 2.40 1.90 14.3% [2.17;2.63] (=)
Schmitz et al, 2022 150 3.44 122 14.4% [3.24;3.64] o=
Soong et al, 2021 246 4.80 260 14.2% [4.48;5.12] =
Tasdighi et al, 2022 209 250 140 14.4% [2.31;2.69] ==
Total (95% CI) 1078  3.06 100.0% [2.17; 3.96] et
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Fig. 10. Meta-analysis of 6 studies revealed a mean hospital stay of 3.06 days following OAGB in patients with
baseline BMI 50 kg/m?

OAGB = one anastomosis gastric bypass, BMI = body mass index, SD = standard deviation, CI = confidence
interval, IV = inverse variance.

risk of bias. The remaining 13 of the 17 studies were assessed as having a serious risk of bias,
as summarized in Table 2 [10,14,15,17,23-35]. There was no definitive evidence of publication
bias in the funnel plot for %TWL at 12 months (Supplementary Fig. 20). Egger’s test was not
performed for any outcome due to the number of included studies being fewer than 10 in
each case.

DISCUSSION

MBS remains the cornerstone of treatment for individuals with obesity class 4 (BMI,

50.0-59.9 kg/m?) and class 5 (BMI =60 kg/m?) [5,16]. However, these individuals are widely
recognized as high-risk candidates for MBS [5], necessitating interventions to be performed
by highly skilled bariatric surgeons, supported by anesthesiologists experienced in bariatric
procedures. Among the plethora of available bariatric procedures, OAGB has recently attracted
considerable interest due to its technical simplicity and favorable clinical outcomes [10,12,16].
This systematic review and meta-analysis evaluated OAGB outcomes specifically in adults with

https://doi.org/10.17476/jmbs.2025.14.3.174 184



Journal of Metabolic and J M B S ‘
OAGB in Patients With a BMI 250 kg/m? Bariatric Surgery

Table 2. Risk of bias summary for non-randomized studies (ROBINS-I)

Study Bias due to Bias in the Bias in the Bias due to Bias due to Bias in the Biasinthe  The overall risk of
confounding selection of  classification of deviations missing data measurement of selection of the bias judgment
participants interventions  from intended outcomes reported result

interventions

Abouelela et al. Serious Serious Serious
[23], 2020

Bhandari et al. Serious Serious Serious
[17], 2019

Carandina et al. Serious Serious Serious
[33], 2021

Charalampos et al. Serious Moderate Serious Serious
[34], 2019

Eskandaros et al. Serious Serious Serious

[25], 2022

Kermansaravi et al. Serious Serious Moderate Serious
[24], 2022

Liagre et al. [29], Serious Moderate Serious
2021

Parmar et al. [15], Serious Moderate Serious
2017

Peraglie et al. [35], Serious Moderate Serious Serious
2008

Plamper et al. [30], Serious Serious Serious
2017

Sakran et al. [26], Moderate Moderate
2024

Schmitz et al. [28], Serious Moderate Serious Serious
2022

Singla et al. [31], Serious Serious
2019

Singla et al. [32], Moderate Serious Serious
2024

Soong et al. [14], Serious Moderate Serious
2021

Tasdighi et al. [27], Moderate Moderate Moderate
2022

van der Laan et al. Moderate Moderate Moderate
[10], 2024

Low: green, Moderate: yellow, Serious: orange, Critical: red.

a BMI >50.0 kg/m?. Our findings demonstrate that OAGB achieves substantial weight loss,
high remission rates of comorbidities, acceptable perioperative outcomes and complications,
reinforcing its role as a viable procedure for this challenging patient population.

Similar to patterns seen with other bariatric procedures, both mean %EWL and mean
%TWL demonstrated an initial rising trend, followed by a plateau and a gradual decline.
Comparable %TWL trends were observed in patients with a baseline BMI 260 kg/m?;
however, %EWL outcomes for this subgroup were unavailable due to limited data. For both
%EWL and %TWL at 12 months, the findings were supported by analyses restricted to
studies with >5 years of follow-up, despite substantial heterogeneity that persisted even after
subgroup and leave-one-out sensitivity analyses. These observed patterns are consistent with
those reported by Soong et al. [14] and Schmitz et al. [28], although they are slightly lower
than those described by Liagre et al. [29].

Such variations may arise from differences in baseline characteristics, surgical techniques,
revisional procedures, and follow-up durations across studies [7]. The length of the BPL is
a major key factor influencing these outcomes [36]. However, in our subgroup analyses
(>200 cm vs. <200 c¢m), heterogeneity remained high and no statistically significant
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differences in weight-loss outcomes were observed between subgroups. This aligns with
findings by Tasdighi et al. [27], who reported no significant differences between 160 cm

and 200 cm BPL lengths. Prior studies in broader bariatric populations have also shown

no clear advantage to bypassing >200 cm of small bowel [37]. Notably, the availability of
comparison groups—along with other factors such as differences in baseline characteristics,
comorbidity severity, and technical variations—may contribute to these findings. For
example, in the literature, a significant difference in %TWL—but not %EWL—was observed
when comparing 150 cm vs. 250 cm BPL lengths, whereas no significant difference was
found when comparing 180 cm vs. 250 cm in patients with BMI >35 undergoing OAGB [38].
These inconsistencies underscore the need for future studies to better elucidate the optimal
BPL length in patients with BMI >50 kg/m?.

While 100% of patients achieved adequate weight loss (%TWL 220%) at 2-3 years in
Bhandari et al. [17], 11% had a suboptimal clinical response (%TWL <20%) in van der Laan
etal. [10] at 5 years. In Schmitz et al. [28], 33.3% experienced insufficient weight loss or
recurrent weight gain at 36 months of follow-up. Two patients (0.8%) underwent conversion
surgery for insufficient weight loss in Liagre et al. [29], and one patient underwent limb
lengthening in Plamper et al. [30] for the same reason. These suboptimal clinical responses
and late recurrent weight gain—common across many bariatric procedures—highlight the
importance of thorough clinical counselling to set realistic expectations regarding the long-
term effectiveness of OAGB. While the OAGB is a highly effective intervention, it is not a
definitive cure and requires sustained patient engagement and clinical oversight. To optimize
long-term outcomes, a structured follow-up strategy incorporating lifestyle interventions,
nutritional counselling, and potential need for revision or conversion procedures may help
mitigate recurrent weight gain and improve clinical trajectories.

Our meta-analysis demonstrated a complete remission rate of 82.02% for T2DM, consistent
with findings from Tasdighi et al. [27]. This improvement is likely attributable to improved
insulin sensitivity and reduced insulin resistance following weight loss after bariatric surgery
[7]. However, factors such as preoperative disease duration, severity, treatment regimen,
variations in OAGB surgical technique, and differences in follow-up duration may influence
remission outcomes [7,36] and contribute to heterogeneity across studies. Additionally, the
lack of standardized definitions for remission warrants caution in interpretation, as some
studies defined remission using HbA1C <6% [24], others used <6.5% [10,27,29,31,32], and
several did not provide explicit definitions [15,23]. The complete HTN remission rate in

our meta-analysis was 78.08%, similar to that reported by Liagre et al. [29]. Weight loss,
hormonal mechanisms, and reductions of systemic inflammation and insulin resistance
following bariatric surgery may contribute to improvements in blood pressure [36,39].

As with diabetes, the absence of uniform definitions for remission limits comparability
across studies. However, both findings were comparable when the analyses included only
patients with BMI >50 kg/m? undergoing OAGB with >5 years of follow-up.

Notably, remission rates declined markedly in patients with a baseline BMI 260 kg/m?,
reaching 40.00% for T2DM and 43.48% for HTN, both with wider 95% CIs. These lower
rates likely reflect the much smaller sample sizes available for this subgroup; however,
suboptimal return toward normal baseline weight, and greater disease severity may also

play a role. Higher baseline BMI is associated with reduced weight loss overall [7]. Data
indicate that patients with BMI >50 kg/m? lose more total weight but still reach a higher nadir
BMI compared to those with BMI 40-50 kg/m? after bariatric procedures [40]. This failure to
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achieve near-ideal BMI—and, consequently, a lesser reduction in systemic inflammation and
insulin resistance—may partly explain the poorer metabolic outcomes in the BMI >60 kg/

m? subgroup. Additionally, factors such as more severe or long-standing T2DM, progressive
B-cell dysfunction, and preoperative insulin dependence limit the potential for complete
reversal even after weight loss [7]. Similarly, use of multiple antihypertensive medications,
longer disease duration, and lower %EWL and %TWL have been associated with reduced
HTN remission rates [41]. Although patients with a baseline BMI >60 kg/m? in our meta-
analysis demonstrated %TWL outcomes comparable to those of the overall cohort, further
insights into underlying disease severity are needed to draw more definitive conclusions.

For OSA, remission/improvement rate was analyzed collectively due to overlapping
definitions, which often relied on symptom resolution rather than objective measures

such as polysomnography [24,29,31,32]. Our analysis demonstrated a high remission/
improvement rate of 98.83%, consistent with the findings of Liagre et al. [29]. This result

was further supported by analysis restricted to studies with >5 years of follow-up. Reduced
upper airway resistance following bariatric surgery may improve sleep quality and contribute
to OSA remission/improvement [36]. However, the lack of standardized objective definitions,
or the absence of any definition in some studies [10,23], along with differences in baseline
characteristics and OSA severity and duration, may contribute to the substantial heterogeneity
observed. Data availability limited the analysis for patients with a baseline BMI >60 kg/m?.

Our pooled mean operative time was 91.11 minutes overall and 81.12 minutes for patients
with a baseline BMI >60 kg/m? comparable to operative durations reported for OAGB in
broader populations [42-45]. Individual study means ranged from 55.96 minutes [17] to
140.10 minutes [14], with substantial heterogeneity and a wide 95% CI likely reflecting
differences in surgeon experience, operative techniques, practice variations across
countries and institutes, concurrent procedures, and patient complexity. Additionally, the
smaller sample size of the BMI >60 kg/m? subgroup warrants further exploration to better
understand the shorter operative time observed in this group. The pooled mean LOS was
3.06 days, slightly higher than the average reported for OAGB [42,43]. This extended stay
may reflect the higher-risk nature of the patient population or differences in institutional
protocols and postoperative care practices.

While a comprehensive analysis of all adverse outcomes was beyond the scope of this article,
the safety profile of OAGB in patients with a BMI >50 kg/m? appears acceptable [16,46], with
low complication rates reported across studies. De novo GERD remains a potential concern
following OAGB and, in some cases, may require additional surgery. Our meta-analysis
demonstrated a 4.38% incidence of de novo GERD and a 1.33% rate of revision or conversion
to RYGB for acid/bile reflux. Importantly, the studies contributing to these 2 analyses largely
do not overlap; only Parmar et al. [15] reported both de novo GERD and subsequent surgery.
Therefore, the percentage of patients requiring surgery cannot be interpreted as a subset of
those developing de novo GERD, and these outcomes should be considered independently.
The revision rate in our analysis was comparable to that reported in the broader population
[36]. While the pooled incidence of de novo GRED was slightly higher in the BMI 260 kg/

m? subgroup, the wide and overlapping CIs, together with the high heterogeneity observed
in the BMI 50 kg/m? group, indicate that these findings require further investigation. Given
that OAGB has shown less favorable reflux-related outcomes in the literature [36], direct
comparisons with other bariatric procedures are also needed for definitive conclusions.
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The incidence of bile reflux ranged from 8 to 16 patients across 6—24 months of follow-up in
the study by Eskandaros et al. [25], and 1 patient in Tasdighi et al. [27]. Endoscopic follow-
up may be necessary for the early detection of premalignant changes related to chronic
reflux [36]. Overall, OAGB appears to have an acceptable safety profile; however, long-term
complications—particularly nutritional deficiencies—remain a concern, underscoring the
importance of appropriate limb length selection and careful postoperative monitoring.
Although uncommon, OAGB is associated with potential long-term complications that may
require reoperation, including medically refractory acid/bile reflux, anastomotic ulcers,

and internal hernia [47]. These findings highlight the importance of individualized patient
selection and careful long-term follow-up to mitigate potential risks while maintaining the
metabolic benefits of the procedure.

A key strength of this meta-analysis is its exclusive focus on studies involving patients with
a BMI >50 kg/m?, providing targeted, moderate-term evidence for this high-risk population.
However, several limitations must be acknowledged, including the predominance of
retrospective designs and substantial heterogeneity in surgical techniques, baseline
characteristics, follow-up durations, and outcome definitions—or the absence of outcome
definitions—in the included studies. These issues limit comparability and caution against
indiscriminate data interpretation. Furthermore, long-term pooled outcomes—as well

as subgroup analyses and outcomes specific to patients with grade 5 obesity (BMI 260 kg/
m?)—were constrained by small sample sizes, resulting in wider 95% ClIs and requiring
more detailed exploration in future work. While this single-arm meta-analysis lacks direct
comparisons, future research should prioritize prospective, randomized trials comparing
OAGB with other bariatric procedures, such as RYGB and SG, in patients with class 4 and

5 obesity. Extended follow-up beyond 5 years is essential to evaluate the durability of weight
loss and the incidence of late complications, including nutritional deficiencies and recurrent
weight gain.

CONCLUSION

Our comprehensive meta-analysis of 2,274 patients indicates that OAGB can be an effective
and safe bariatric option for individuals with a BMI >50 kg/m?, offering substantial weight
loss, remission of comorbidities, and acceptable perioperative outcomes and complication
rates. However, optimizing outcomes requires careful patient selection, surgical expertise,
and structured long-term postoperative management.

SUPPLEMENTARY MATERIALS

Supplementary Fig. 1
Pooled analysis of three studies revealed a mean %EWL of 74.20 at 24 months following OAGB.

Supplementary Fig. 2
Pooled analysis of 3 studies revealed a mean %EWL of 74.55 at 36 months following OAGB.

Supplementary Fig. 3
Pooled analysis of 3 studies revealed a mean %EWL of 70.05 at 60 months following OAGB.
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Supplementary Fig. 4
Pooled analysis of three studies revealed a mean %EWL of 65.64 at 12 months following
OAGB in patients with BMI >50 kg/m? and >5 years of follow-up.

Supplementary Fig. 5
Leave-one-out analysis showing persistent high heterogeneity in 12-month percent of excess
weight loss outcomes.

Supplementary Fig. 6
Stratification by BPL length eliminated heterogeneity in the >200 cm subgroup for %EWL at
12 months after one anastomosis gastric bypass.

Supplementary Fig. 7
Stratification by sample size failed to reduce heterogeneity meaningfully in %EWL at 12
months after one anastomosis gastric bypass.

Supplementary Fig. 8

Meta-analysis of 6 studies demonstrated a mean %TWL of 42.33 at 24 months following
OAGB in patients with BMI 250 kg/m?, and 42.21% in patients with BMI 260 kg/m? (based on
2 studies).

Supplementary Fig. 9

Meta-analysis of 4 studies demonstrated a mean %TWL of 38.28 at 36 months following
OAGB in patients with BMI >50 kg/m?, and 40.08% in patients with BMI >60 kg/m? (based on
2 studies).

Supplementary Fig. 10
Meta-analysis of 4 studies demonstrated a mean %TWL of 37.95 at 60 months following
OAGB in patients with BMI 250 kg/m?.

Supplementary Fig. 11
Pooled analysis of 4 studies revealed a mean %TWL of 35.63 at 12 months following OAGB in
patients with BMI >50 kg/m? and >5 years of follow-up.

Supplementary Fig. 12
Leave-one-out analysis showing persistent high heterogeneity in 12-month percent of total
weight loss outcomes.

Supplementary Fig. 13
Stratification by BPL length failed to reduce heterogeneity meaningfully in %TWL at 12
months after OAGB.

Supplementary Fig. 14
Stratification by sample size failed to reduce heterogeneity in %TWL at 12 months after OAGB.

Supplementary Fig. 15

Pooled analysis of four studies revealed an 85.20% complete remission of type 2 DM
following OAGB in patients with BMI >50 kg/m? and 25 years of follow-up.
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Supplementary Fig. 16
Pooled analysis of four studies revealed a 75.21% complete remission of HTN following
OAGB in patients with BMI >50 kg/m? and >5 years of follow-up.

Supplementary Fig. 17
Pooled analysis of four studies revealed a 97.69% remission/improvement rate of
OSA following OAGB in patients with BMI >50 kg/m? and 25 years of follow-up.

Supplementary Fig. 18
Meta-analysis showed a 4.38% incidence of de novo GERD after OAGB in patients with
BMI >50 kg/m? (5 studies) and 6.04% in those with BMI >60 kg/m? (3 studies).

Supplementary Fig. 19

Meta-analysis of four studies revealed that 1.33% of patients with baseline BMI >50 kg/m?
required revision or conversion surgery to Roux-en-Y gastric bypass for acid/bile reflux after
OAGB. The studies included here largely differ from those in Supplementary Fig. 16, with
overlap only for Parmar et al. [15]; this reflects differences in outcome reporting rather than
differences in the overall study population.

Supplementary Fig. 20
A funnel plot for publication bias testing was symmetrical.
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