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Abstract

Introduction: Obesity is a major barrier to kidney transplantation, associated with increased perioperative complica-
tions and reduced graft survival. Traditional bariatric surgeries have shown effectiveness in weight reduction but present
challenges in pharmacokinetics and nutritional status. Endoscopic sleeve gastroplasty has emerged as a less invasive
alternative, potentially suitable as a bridge to renal transplantation in obese patients.

This study aims to evaluate the efficacy and safety of ESG in patients with end-stage kidney disease and obesity as a
preparatory step to kidney transplantation. Primary endpoints include weight loss, BMI change, and transplant-related
complications. Secondary endpoints address ESG failure, need for adjunct therapy, and procedural safety.

Methods: A prospective, single-center cohort trial will include 13 adult end-stage kidney disease patients with BMI
30-42 kg/m? undergoing ESG. Outcomes will be compared with a case matched retrospective control cohort of previ-
ously transplanted obese patients who received no structured weight loss intervention. Patients will undergo ESG and
follow a 6-month monitored weight loss program. Those who do not reach a BMI <35 kg/m? may receive GLP-1 agonists,
repeat ESG or undergo surgical sleeve conversion.

Results: Preliminary institutional data show ESG achieves moderate weight loss with lower severe adverse event rates
(1.8% vs 3.5%) and shorter hospital stay compared to laparoscopic sleeve gastrectomy. Study enrollment begins in May
2025.

Conclusion: ESG may represent a safe and effective strategy to optimize transplant eligibility in obese ESKD patients,
with potential for integration into pre-transplant assessment pathways.
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INTRODUCTION

The global obesity epidemic presents substantial chal-
lenges in healthcare, notably in renal transplantation,
where it significantly impacts patient management and
outcomes. With obesity rates having tripled since 1975,
more than 650 million adults worldwide suffer from
obesity, complicating the eligibility and surgical man-
agement of kidney transplant recipients.’® This rising

prevalence is mirrored in kidney transplant waiting lists,
increasing not only the number of potential recipients
but also complicating their clinical management due to
associated comorbidities.

Obesity significantly impacts the clinical outcomes of kid-
ney transplantation, reflecting in both the surgical risks
and long-term viability of the graft.*® The literature pro-
vides substantial evidence of the negative implications of

Received: 22/07/2025 Accepted: 25/09/2025 Published Online: 03/10/2025 Published:-
* Corresponding Author: Vitor Daniel Teixeira Patricio Correia | vitordanielcorreia@hotmail.com | Av. Prof. Egas Moniz MB, 1649-028- Lisboa.
© Author(s) (or their employer(s)) and PKJ 2025. Re-use permitted under Cc BYNC 4.0. (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0002-9308-4586
mailto:vitordanielcorreia@hotmail.com

ORIGINAL

Portuguese Kidney Journal ¢ ahead of print

obesity on transplant success rates, patient recovery, and
long-term health management post-transplantation.
Studies have consistently shown that obesity is associated
with an increased risk of surgical complications. Scheuer-
mann et al reported that obese recipients experience
a higher rate of wound infections and delayed wound
healing, directly impacting the immediate postoperative
recovery period.” Additionally, these patients exhibit a
1.5 times higher rate of delayed graft function compared
to those with normal BMI, complicating early post-trans-
plant management. The long-term outcomes for obese
transplant recipients are equally concerning. Foucher et
al. highlighted that obesity increases the risk of graft loss
by approximately 20% within five years post-transplant.®
Similarly, Hill et al conducted a meta-analysis indicating
that each unit increase in BMI above 30 kg/m? is associ-
ated with a 10% increase in the risk of graft failure and
mortality over the long term.®

The increased incidence of post-transplant diabetes
mellitus (PTDM) and cardiovascular diseases in obese re-
cipients is well-documented.’®* Gadwal et al noted that
obese recipients are more likely to develop PTDM, which
can significantly affect overall patient health and graft
survival. Cardiovascular complications remain the leading
cause of mortality in transplant recipients, exacerbated by
pre-existing obesity.

The management of obesity in kidney transplant candi-
dates is comprehensively addressed in several clinical
practice guidelines, which recommend tailored interven-
tions to mitigate the risks associated with high BMI*214:
Developing Education Science and Care for Renal Trans-
plantation in European States (DESCARTES) and Kidney
Disease Improving Global Outcomes (KDIGO) Guidelines:
These guidelines advocate for pre-transplant assessments
that include cardiovascular evaluations and diabetes
screening, recommending a reduction in BMI to below 30
kg/m? through lifestyle modifications, pharmacotherapy,
or surgical interventions.?®

European Renal Best Practice (ERBP) Guidelines: The ERBP
guidelines suggest structured weight loss programs for
candidates with a BMI over 35 kg/m?, including possible
bariatric surgery to ensure BMI reduction before trans-
plant eligibility assessments. They also emphasize the
importance of monitoring nutritional status to prevent
deficiencies due to aggressive weight loss measures.®
Kidney Health Australia (KHA-CARI) Guidelines: These
guidelines highlight that effective obesity management is
essential, stating that while obesity should not automatical-
ly exclude patients from transplant consideration, it must
be adequately managed to reduce post-transplant compli-
cations and improve transplantation success rates.'”

With a varying degree of non-uniform recommendations
across the most recent guidelines, it often comes to each
specific transplantation center to ascertain their own cri-
teria and obesity management strategies. In our center,

patients with obesity are encouraged to lose weight and
given access to a multidisciplinary obesity management
program to reach the cut-off criteria of BMI over 35 kg/
m? which excludes them from transplantation until further
weight loss is achieved.

Traditional bariatric surgeries, such as gastric bypass and
sleeve gastrectomy, have been commonly used to manage
obesity in kidney transplant candidates. Gastric bypass
surgery typically results in significant weight loss, often
exceeding 30% of total body weight. However, it carries
a risk of nutritional deficiencies and requires long-term
nutritional monitoring.'® Sleeve gastrectomy, while slightly
less effective in terms of total weight loss (about 25%-30%
of total body weight), tends to have fewer complications
and a shorter recovery time.? Both procedures, however,
involve significant alterations to the digestive system, which
can complicate post-transplant medication regimens. Both
surgeries have demonstrated efficacy in reducing comorbid
conditions associated with obesity, such as hypertension
and type 2 diabetes, which are critical in post-transplant
health management.?® However, the invasive nature of
these surgeries introduces risks such as leaks, infections,
and long-term complications like malabsorption and vitamin
deficiencies, which can impact the patient’s overall health
and the success of the transplant. Furthermore, there may
be a significant risk of immunosuppressant pharmacokinet-
ic modifications related to these procedures as bypass-type
of surgery induces malabsorption and decreased enterohe-
patic circulation, while the opposite is true in sleeve gas-
trectomy leading to increased concentration and decreased
clearance of immunosuppressive drugs.®

A less invasive alternative, the endoscopic sleeve gastro-
plasty (ESG), has emerged as a promising alternative to
traditional bariatric surgery for managing obesity.??? ESG
involves suturing the stomach from the inside to reduce
its volume but does not remove any stomach tissue or
alter the gastrointestinal anatomy. It has been shown to
result in significant weight loss, about 15%-20% of total
body weight, which is less than that achieved with tra-
ditional surgeries but with considerably lower risk and
shorter recovery time. Importantly, ESG does not interfere
with the absorption of medications, which is a crucial con-
sideration post-transplant.?

Given its efficacy, safety profile and reversibility, endo-
scopic gastroplasty might be considered as the procedure
of choice as a bridge to renal transplantation in patients
with obesity. In this paper, besides proposing a protocol of
ESG as bridge to transplantation we will also provide our
own comparative data between laparoscopic sleeve and
endoscopic sleeve to justify the latter’s use in this context.

Primary objectives

In this prospective single-center study, we propose a
minimally invasive endoscopic approach for patients with
end-stage kidney disease (ESKD) suffering from obesity
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as per the latest European (ESGE) and American (ASGE)
Gastrointestinal Endoscopy societal guidelines.?* With
this approach, we aim to assess the extent of weight loss
and BMI change after ESG in this population as well as
post-transplant complications such as:

- Early complications, including delayed graft function
(defined as needing at least one dialysis session within
the first week after transplant), initial non-function, acute
rejection, surgical site infection, wound dehiscence, per-
irenal hematoma, lymphocele, procedure duration and
length of hospital-stay;

- Late complications, including PTDM, hypertension,
chronic rejection and hospital readmissions.

We will then retrospectively analyze previously transplant-
ed patients that fit the inclusion criteria but were not sub-
jected to ESG or any other obesity management strategy
(control group), thus providing a population-match basis
for the same metrics and statistical comparison to assert
the extent of benefit from pre-transplant recipient obesity
management

Secondary objectives

These include the assessment of ESG failure to achieve
significant weight loss as defined by loss of <5% of total
body weight (%TBWL) and/or <25% of excess body weight
(%EWL) as per ASGE’s guidelines on endoscopic bariatric
procedures.? If ESG failure is noted, we will then proceed
to analyze the need for synergist use of glucagon-like
peptide 1 (aGLP1) agonists and/or need for redo ESG or
even conversion into laparoscopic sleeve gastrectomy on
a case-by-case basis via multidisciplinary evaluation.
Ultimately, we also aim to determine safety by monitoring
procedure-related severe adverse events (SAEs), hospital
stay, operative mortality and cause related mortality.

METHODS

Study design

This is a single-center, prospective cohort trial conduct-
ed at Unidade Local de Saude Santa Maria, focusing on
adult patients with ESKD and obesity with BMI range from
30 to 42 kg/m?, who will undergo ESG as bridge to renal
transplant surgery. Recruitment, over a 2-year period, will
begin in May 2025 and conclude in April 2027. All eligi-
ble patients will be followed for a minimum of 6 months
after ESG before being recommended for transplantation
if desired weight loss has been achieved. Follow-up will
then mimic usual renal transplant patient’s post-operative
assessment with clinical, biochemical, and imaging modal-
ities being employed.

Study population

We plan to include individuals of adult age (minimum of 18
years of age) with ESKD and obesity with BMI ranging from
30 to 42 kg/m?. Despite the institutional cutoff of 35 kg/m?

for kidney transplant eligibility it has been proven that pa-
tients with obesity grade I, BMI 30 — 34.9 kg/m?, although
transplant eligible, still benefit from structured weight loss
programs leading to lower acute surgical complications
as well as exerting a significant impact on graft longevity.
Therefore, our aim is two-fold, not only to be able to in-
clude patients previously outside the cutoff for transplanta-
tion but also to improve transplantation results in patients
with mild obesity. In addition, patients must be willing to
undergo multidisciplinary evaluation and follow-up by the
center’s multidisciplinary obesity team comprised of sur-
geons, endocrinologists, gastroenterologists, nutritionists
and psychologists and comply with proposed behavioral
modifications. Each patient has to obtain approval by all
aforementioned groups as well as undergo an upper Gl en-
doscopy with negative biopsy results for Helicobacter pylori
or, in case of positivity, eradication has to be performed and
a subsequent urea breath test with negative results has to
be present in order to be considered eligible for inclusion.
Patients with large hiatal hernias (>3 cm), gastroesophageal
reflux symptoms, active peptic ulcer disease and previous
oncological abdominal surgery are excluded (Fig. 1).
Women of childbearing potential should have a negative
urine beta human chorionic gonadotropin pregnancy test.
All patients must be able to fully understand and give writ-
ten informed consent.

Study algorithm

Patients eligible for inclusion will undergo endoscopic gas-
troplasty (Fig. 1) with a calculated necessary recruitment
of 13 patients for this study group, which will then be
compared retrospectively with previous renal transplant
procedures performed on patients with obesity at our in-
stitution. After ESG, patients will enter an obesity-related
follow-up phase with regularly scheduled appointments
with the nutritionist and endocrinologist, as well as the
attending surgeon at 1 week, 1 month, 3 months and 6
months post-procedure. At this point weight loss and BMI
change will be assessed with special consideration for
those patients who had initial grade Il obesity or grade llI
(up to 42 kg/m?). If the new resultant BMI is found to be
less than 35 kg/m? these patients will be referred for a
kidney transplant and enter and new transplant-related
follow-up according to already established institutional
protocols.

If at the 6 months mark there was failure to achieve suffi-
cient weight loss as defined by new BMI of more than 35 kg/
m? these patients will be considered on a case-by-case basis
for adjunct synergistic therapy with GLP-1 agonists if only
mild further weight loss is needed or referred for redo ESG
or laparoscopic sleeve gastrectomy if moderate to severe
weight loss is still in demand to meet the established cut-off
or there has been significant weight regain. After successful
weight loss has been established, patients will re-enter the
transplantation route and resume normal follow-up.
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Patient with ESKD
+
Obesity (BMI 30 — 42 kg/m?)

No ESG exclusion criteria:

-Favorable recommendation from  all
multidisciplinary team members

-Hiatal hernia <3 cm

-No H. pylori on biopsy OR proven eradication
-No active PUD

-No previous oncological abdominal surgery

Previously performed ESG
Renal transplantation (study group)
(control group)
6 months

BMI > 35 kg/m?

Adjunctive aGLP-1
OR

Redo ESG
OR

Laparoscopic sleeve gastrectomy

Statistical analysis

Data analysis was conducted using SPSS software version
26 and G*power software version 3.2

The Shapiro-Wilk test was applied to all variables under
study to assess normality of distribution. Nominal varia-
bles were expressed as absolute values and percentages
and compared using the Pearson’s chi-square test with
post-hoc correction according to Fisher’s exact test. Nu-
merical variables were expressed as means + standard
deviation, if normally distributed, and subsequently com-
pared with recourse to independent samples t test. Nu-
merical data found to be non-parametric was expressed
as median (minimum — maximum) and compared using
the Mann-Whitney U test.

A p-value of < 0.05 was considered statistically significant.
Sample size calculation was based on Cohen et a/?’ find-
ings regarding the adjusted odds ratio (aOR) of 0.53 for
delayed graft function outcomes of kidney transplant
recipients who underwent bariatric surgery before trans-
plant, compared to controls who have not. A rough ap-
proximation method to estimate Cohen’s d from the given
odds ratio using the formula: yielded an effect size of
1.15. Sample size calculations were then computed into
G*power software with alpha of 0.05 and power of 0.8
which resulted in a total sample size of 26 patients, which
in an allocation ratio of 1:1 would lead to an n of 13 for
each study arm.

Figure 1. Study algorithm

BMI < 35 kg/m?
v

RENAL TRANSPLANTATION

Weight regain

The same process was repeated for Buemi et al?® relative
risk (RR) of 1.93 for delayed graft function in obese kid-
ney transplant recipients, reaching an effect size of 1.19,
which when plotted into G*power with the same assump-
tions, came to an equal total amount of 26 participants.
A propensity score matching strategy will be employed
between the retrospective control group and the pro-
spective cohort in order to improve the study’s internal
validity.

PROCEDURE

An institutional protocol is already established, and all
patients will follow the same steps, being admitted to
hospital the night before the procedure and completing
a 6-hour solid food fasting and 2-hour clear liquids fast
beforehand. Proton pump inhibitors are also started
pre-operatively and a one-time 8 mg dexamethasone bo-
lus administered pre-operatively along with 2 g cefazolin.
The procedure is carried out in an operating room under
general anesthesia. With the patient securely intubated
and positioned in the supine position, an initial diagnostic
upper endoscopy is performed to confirm that no findings
belonging to the exclusion criteria are found. Next, an
overtube is inserted over the scope and the OverStitch®
device (Apollo Endosurgery, Austin, TX) coupled to an
Olympus double channel therapeutic endoscope is passed
to the stomach with CO2 insufflation.
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Transmural, full-thickness suturing, using 2-0 polypro-
pylene material, is started at the level of the incisura
angularis, following a square-shaped pattern from the
anterior wall to the greater curvature and posterior wall
before turning back to the region of the first stitch appli-
cation. After the first suture is applied, a z pattern suture
is applied along the greater curvature to shorten it. Two
to three more square sutures are applied to the body of
the stomach until the body-fundus transition is reached,
with a total application of 4-6 sutures (Figs. 2A and 2B).
At the end of the procedure, the over-the-scope device
is removed, and another diagnostic upper endoscopy is
performed to confirm patency of the gastric lumen and to
perform gastric lavage.

Post-operatively, patients are medicated with standard
intravenous analgesia using paracetamol and antiemetics
such as ondansetron. All patients are kept overnight and
discharged the next day in the absence of adverse events,
having received dietetic advice from the nutritionist.

Figure 2A. Application of first stitch and its pattern

Figure 2B. Endoscopic sleeve gastroplasty

Pre-trial procedure choice analysis

As the application of ESG as a bariatric and metabolic
bridge for kidney transplantation has not yet been thor-
oughly investigated, we conducted an internal review of
weight-loss results, severe adverse events and associated
length of hospital stay for both endoscopic and lapa-
roscopic sleeve previously performed in our center for
patients living with obesity who were not candidates for
kidney transplant. A 6-month follow-up was considered
as the endpoint of this interim analysis due to adequate
weight loss across the population at study at this time. We
also believe that this endpoint, besides potentially provid-
ing enough weight-loss to draw benefit for kidney trans-
plant recipient will also cause minimal impact in further
delaying patient access to transplantation.

Regarding sleeve gastrectomy, 567 consecutive patients
with obesity underwent this procedure in an outpatient
setting as per institutional and departmental protocol be-
tween 2019 and 2022. Cases were retrospectively analyzed
and the occurrence of staple-line leak was identified in 20
of those patients (Tables 1 and 2).As for ESG, 168 patients
were prospectively operated between 2021 and 2024 un-
der a similar institutional protocol with 3 serious adverse
events (gastric perforation with extramural suturing of the
abdominal wall) being identified (Tables 1 and 2).
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Table 1. Endoscopic versus laparoscopic sleeve baseline population comparison

Endoscopic sleeve Laparoscopic sleeve P

n 168 567

Age (years) 50 (20; 72) 45 (18; 71) <0.01
Male 40 (23.8%) 105 (18.5%)

Female 128 (76.2%) 462 (81.5%) 0.082
Hypertension 82 (48.8%) 269 (47.4%) 0.419
Dyslipidemia 59 (35.1%) 149 (26.3%) 0.018
Diabetes mellitus 60 (35.7%) 149 (26.3%) 0.012
COPD and OSA 44 (26.2%) 131 (23.1%) 0.630
GERD 42 (25%) 90 (15.9%) 0.006
Psychological disorders 67 (39.9%) 166 (29.3%) 0.007
Baseline weight (kg) 105 (74; 231) 117 (84; 220) <0.01
Baseline BMI (kg/m2) 39 (30; 89) 43 (34; 73) <0.01
Baseline excess weight (%) 48 (24; 151) 60 (33; 151) <0.01

COPD- chronic obstructive pulmonary disease; OSA — obstructive sleep apnea; GERD — gastro-esophageal reflux disease; Obesity class | — BMI 30-34.9 kg/m2; Obesity

class Il-
BMI 35-39.9 kg/m2; Obesity class Ill — BMI >40kg/m2

Table 2. Endoscopic versus laparoscopic sleeve procedure-related metrics

Endoscopic sleeve Laparoscopic sleeve p

n 168 567

%EWL at 3 months 35.7+131 344+129 0.210
ABMI at 3 months (kg/m?) -6.26 (-25.1;-1.01) -7.63 (-23.9; 0.33) <0.01
%EWL at 6 months 39.33+175 53.10+16.63 <0.01
ABMI at 6 months (kg/m?) -6.99 (-29;-1) -11.90 (-31; 0) <0.01
Severe adverse events 3(1.80%) 20 (3.52%) 0.190
Hospital-stay (days) related to SAEs 16 (10; 22) 45 (14; 112) 0.035
All-cause mortality 0 3(0.53%) 0.459

%EWL — Percentage excess weight loss; ABM| — Change in Body Mass Index; SAE — severe adverse events

RESULTS

The first patient will be enrolled in May 2025 and results
are expected by April 2027.

As for the results of our interim analysis regarding pro-
cedure selection based on 567 patients submitted to
laparoscopic sleeve gastrectomy and 168 who underwent
endoscopic sleeve gastroplasty, we observed a significant
difference in age with a median age of 50 (20; 72) in the
ESG group compared to 45 (18; 71) in the laparoscopic
sleeve group (p<0.01). Gender distribution was skewed to-
wards female but homogenous between groups (p=0.082)
(Table 1).

Regarding comorbidity analysis, ESG patients were
found to carry significantly higher numbers of coexisting
conditions like dyslipidemia (p=0.018), diabetes melli-
tus (p=0.012), gastroesophageal reflux disease (GERD)
(p=0.006), and psychological disorders like depression and
anxiety (p=0.007). Differences in prevalence of arterial
hypertension and chronic obstructive pulmonary disease

(COPD) with or without obstructive sleep apnea (OSA)
between groups were found to be non-significant with
p=0.419 and p=0.630, respectively.

Baseline weight-related metrics were all significantly dif-
ferent (p<0.01) with the ESG group presenting median
initial weight of 105 (74; 231) kg, median initial BMI of 39
(30; 89) kg/m? and median excess body weight of 48 (24;
151) % while for the surgical sleeve group median initial
weight was 117 (84; 220) kg, baseline median BMI was 43
(34; 73) kg/m? and median excess body weight of 60 (33;
151) % (Table 1).

Excess weight loss (EWL) and BMI change were calculat-
ed at 3 and 6 months post-operatively with %EWL at 3
months showing no difference between the groups with
mean of 35.7 £ 13.1% for ESG and 34.4 + 12.9% for the
laparoscopic group (p=0.210). BMI change at during the
same period revealed a median loss of-6.26 (-25.1;-1.01)
kg/m? in the endoscopic procedure group and -7.63
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(-23.9; 0.33) kg/m? in the laparoscopic group (p<0.01)
[Figs. 3A and 3B, Table 2). At 6 months the mean %EWL
and BMI change for ESG was 39.33 + 17.5 and-6.99 (-29;
-1) kg/m? respectively while for the laparoscopy group the
same metrics were 53.10 + 16.63 and-11.90 (-31; 0) kg/m?
(p<0.01) [Figs. 3A and 3B, Table 2).

Severe adverse event (SAE) occurrence in the endo-
scopic procedure in the form of gastric perforation with

extramural suturing of perigastric structures was observed
in 3 (1.80%) while SAE for the laparoscopic sleeve in the
form of staple line fistulas were accounted in 20 (3.52%).
Despite non-significance in SAE occurrence rate (p=0.190),
the associated hospital stay for each group revealed signif-
icance with median of 16 (10; 22) days for ESG and 45 (14;
112) days for sleeve gastrectomy (p=0.035) (Table 2).

Excess Body Weight Loss Over Time: ESG vs LSG
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Figure 3B. Change in BMI over time: ESG vs LSG
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Figure 3A. Excess body weight loss over time: ESG vs LSG

DISCUSSION

The proposed study addresses a significant unmet need in
the pre-transplant optimization of patients with obesity and
end-stage kidney disease. Obesity is a well-recognized barrier

to renal transplantation, not only increasing perioperative
morbidity but also impacting long-term graft survival and pa-
tient mortality.>”° Despite mounting evidence, there remains
a lack of standardized strategies for managing obesity in this
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population, with transplantation centers often left to define
their own eligibility criteria and weight loss pathways.!>
Endoscopic sleeve gastroplasty presents an innovative
and minimally invasive approach that may overcome
several limitations associated with conventional bariatric
surgery. Compared to laparoscopic sleeve gastrectomy,
ESG offers a superior safety profile, a shorter recovery pe-
riod, and no significant impact on the pharmacokinetics of
immunosuppressive drugs, a critical consideration in the
post-transplant setting.>®

Ourinterim analysis, comparing ESG with LSG in a non-trans-
plant candidate population, reinforces ESG’s viability with
short-term results at 3 months being identical in terms of
weight loss. While LSG achieved greater absolute BMI re-
duction and percentage of excess weight loss at six months,
ESG demonstrated a significantly shorter hospital stay in
cases of severe adverse events (SAEs), whose occurrence
was also less frequent despite not reaching statistical signif-
icance. These findings are consistent with recent systematic
reviews and expert consensus reports advocating ESG as an
effective alternative to surgery in selected patients.®

The retrospective control cohort in this study allows for a
critical comparison against historical transplant outcomes in
obese patients who did not undergo any structured obesity
intervention. Prior literature has shown that the absence
of pre-transplant weight management strategies correlates
with an increased incidence of delayed graft function,
wound complications, and long-term graft failure,®”~ which
will be contrasted to the results obtained by this trial.

The proposed BMI inclusion ranging from 30 — 42 kg/m?2
stems from our internal analysis of ESG weight loss results
which showed a median BMI change of-6.99 (-29;-1) kg/
m? at 6 months post-procedure. Hence, the maximum
allowable BMI for inclusion of 42 kg/m?, in order to con-
fidently predict acceptance for transplant wait-listing. By
facilitating BMI reduction to below the transplant eligibil-
ity threshold (35 kg/m?2), ESG could significantly enhance
transplant accessibility and improve post-transplant out-
comes in those already eligible but laden with obesity.
Moreover, the inclusion of glucagon-like peptide-1 (GLP-1)
agonists as adjunctive therapy in ESG non-responders
introduces a scalable and pharmacologically supported
alternative before resorting to more invasive options.

Ethical Disclosures

Recent consensus guidelines support the synergistic role
of GLP-1 agonists in enhancing weight loss when endo-
scopic therapies fall short of efficacy targets.?*?*

Beyond weight loss, ESG may confer metabolic benefits
that translate into lower risks of post-transplant diabetes
mellitus and cardiovascular events; two leading causes of
morbidity in this population.’®* ESG-induced weight loss
has been associated with improved glycemic control, lipid
profiles, and blood pressure regulation, all of which may
synergistically reduce transplant-related complications.
While ESG vyields slightly lower weight loss percentages
compared to surgical options, its favorable risk-to-benefit
ratio and its ability to be performed without anatomical
disruption make it an attractive bridge strategy. It may also
allow for repeat procedures or reversibility, characteristics
that are of particular importance in a population with
chronic illness, polypharmacy, immunosuppression and
potential future need for abdominal surgeries.®*

This protocol not only proposes ESG as a viable interven-
tion but also integrates a structured follow-up with po-
tential pharmacologic escalation, endoscopic revision and
surgical conversion pathways for either failure to achieve
significant weight loss or in case of weight regain, thus
reflecting a patient-centered approach to obesity man-
agement. This tiered model of care is aligned with rec-
ommendations from the DESCARTES, KDIGO, ERBP, and
KHA-CARI guidelines, which all emphasize individualized,
multidisciplinary strategies.20316:17

Limitations of this study include the non-randomized de-
sign and the reliance on retrospective controls. However,
the defined inclusion criteria, rigorous follow-up, and
comprehensive adverse event monitoring strengthen the
study’s internal validity. The two-year recruitment peri-
od and planned long-term follow-up will provide robust
data on the durability of weight loss, transplant eligibility
achievement, and post-operative outcomes.

In conclusion, this study has the potential to reposition
ESG as a transformative, minimally invasive modality that
can significantly reduce barriers to transplantation for
people with ESKD living with obesity. Should the outcomes
support our hypothesis, ESG could be integrated into
pre-transplant evaluation pathways, ultimately improving
equity and outcomes in kidney transplantation.

Ethical Approval: Ethical approval for this study was obtained from the president of the Lisbon Medical Academic
Center ethics committee, Prof. Mario Miguel Rosa, with Institutional Review Board approval number 172/25.
Conflicts of Interest: The authors have no conflicts of interest to declare.

Financing Support: This work has not received any contribution, grant or scholarship

Confidentiality of Data: The authors declare that they have followed the protocols of their work center on the

publication of patient data.

Protection of Human and Animal Subjects: The authors declare that the procedures followed were in accordance
with the regulations of the relevant clinical research ethics committee and those of the Code of Ethics of the World
Medical Association (Declaration of Helsinki as revised in 2024).

Provenance and Peer Review: Not commissioned; externally peer-reviewed.



Portuguese Kidney Journal ¢ ahead of print

ORIGINAL

Contributorship Statement

TP, CM, RL, HFN, PM, OCG, AC, ARG, MJM and AS: Clinical intervention, data collection, manuscript revision.

LC, RTM and LM: Manuscript substantial revision.
JAL: Study design, manuscript substantial revision.
All authors approved the final version to be published.

REFERENCES

1. Stier CK, Téoule P, Dayyeh BK. Endoscopic sleeve gastroplasty
(ESG): indications and results-a systematic review. Updates

Surg. 2025 (in press). doi: 10.1007/s13304-025-02097-1.

2. Salminen P, Kow L, Aminian A, Kaplan LM, Nimeri A, Prager
G, et al. IFSO Experts Panel. IFSO Consensus on Definitions
and Clinical Practice Guidelines for Obesity Management-an
International Delphi Study. Obes Surg. 2024;34:30-42. doi:

10.1007/s11695-023-06913-8.

3.  Marzorati S, lovino D, Inversini D, lori V, Parise C, Masci F,
et al. Open Renal Transplantation in Obese Patients: A Cor-
relation Study between BMI and Early and Late Complica-
tions with Implementation of a Prognostic Risk Score. Life.

2024;14:915. doi: 10.3390/1ife14070915.

4. Kermansaravi M, Chiappetta S, Parmar C, Shikora SA, Prager
G, LaMasters T, et al. Current recommendations for pro-
cedure selection in class | and Il obesity developed by an
expert modified Delphi consensus. Sci Rep. 2024;14:3445.

doi:10.1038/541598-024-54141-6.

5. Gadwal S, Madipalli RT, Sharma S, Raju SB. Obesity in re-
nal transplantation. Indian J Transplant. 2024;18:3-8. doi:

10.4103/ijot.ijot_134_23.

6. Dayyeh BKA, Stier C, Algahtani A, Sharaiha R, Bandhari M,
Perretta S, et al. IFSO Bariatric Endoscopy Committee Evi-
dence-Based Review and Position Statement on Endoscopic
Sleeve Gastroplasty for Obesity Management. Obes Surg.

2024,34:4318-48. doi: 10.1007/5s11695-024-07510-z.

7. Scheuermann U, Babel J, Pietsch UC, Weimann A, Lyros O,
Semmling K, et al. Recipient obesity as a risk factor in kidney
transplantation. BMC Nephrol. 2022;23:37. doi: 10.1186/

512882-022-02668-z.

8. Foucher Y, Lorent M, Albano L, Roux S, Pernin V, Le Quin-
trec M, et al. DIVAT consortium. Renal transplantation out-
comes in obese patients: a French cohort-based study. BMC

Nephrol. 2021;22:79. doi: 10.1186/s12882-021-02278-1.

9. Hill CJ, Courtney AE, Cardwell CR, Maxwell AP, Lucarelli G,
Veroux M, et al. Recipient obesity and outcomes after kid-
ney transplantation: a systematic review and meta-analysis.
Nephrol Dial Transplant. 2015;30:1403-11. doi: 10.1093/

ndt/gfv214.

10. Oniscu GC, Abramowicz D, Bolignano D, Gandolfini |, Helle-
mans R, Maggiore U, et al. Management of obesity in kid-
ney transplant candidates and recipients: A clinical practice
guideline by the DESCARTES Working Group of ERA. Nephrol
Dial Transplant. 2021;37:i1-i15. doi: 10.1093/ndt/gfab310.

11. Barroso Hernandez S, Alvarez Lopez A, Rodriguez Sabilldn JA,
Lopez Arnaldo C, Herndndez Gallego R, Garcia de Vinuesa Cal-
vo E, et al. Effect of weight change after renal transplantation
on outcomes of graft survival. Nefrologia. 2022;42:568-77.

doi: 10.1016/j.nefroe.2021.08.009.

12. Dobrzycka M, Spychalski P, tagcka M, Proczko-Stepaniak M,
Kaska t, Debska-Slizier A, et al. Obesity in work-up of kidney
transplant candidates — review of clinical practice guide-
lines. Eur J Transl Clin Med. 2020;3:72-9. doi: 10.31373/

ejtcm/128771.

13. Di Cocco P, Okoye O, Almario J, Benedetti E, Tzvetanov IG,
Spaggiari M. Obesity in kidney transplantation. Transpl Int.

2020;33:581-9. doi: 10.1111/tri.13547.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

Chadban SJ, Ahn C, Axelrod DA, Foster BJ, Kasiske BL, Kher
V, et al. Summary of the Kidney Disease: Improving Global
Outcomes (KDIGO) Clinical Practice Guideline on the Eval-
uation and Management of Candidates for Kidney Trans-
plantation. Transplantation. 2020;104:708-14. doi: 10.1097/
TP.0000000000003137.

Carvalho JA, Nunes P, Antunes HP, Tavares-da-Silva E, Parada
B, Roseiro A, et al. Is Pretransplantation Overweight and Obe-
sity still a Nightmare for Kidney Transplantation Outcomes?
Acta Urol Port. 2019;35:11-7. doi: 10.24915/aup.35.3-4.87
Bellini MI, Ayathamattam J, Herbert PE, Koutroutsos K,
Galliford J, Deurloo E, et al. The Conundrum of High Body
Mass Index in Kidney Transplant Patients. OBM Transplant.
2021;5:17. doi: 10.21926/0bm.transplant.2101171.

Tran MH, Foster CE, Kalantar-Zadeh K, Ichii H. Kidney
transplantation in obese patients. World J Transplant.
2016;6:135-43. doi: 10.5500/wijt.v6.i1.135.

Marinaki S, Kriki P, Kolovou K, Boletis JN. Obesity in kidney
transplant donors and recipients: does the benefit outweigh
the risk? Integr Obesity Diabetes. 2016;2. doi: 10.15761/
10D.1000147.

Freeman CM, Woodle ES, Shi J, Alexander JW, Leggett PL,
Shah SA, et al. Addressing morbid obesity as a barrier to
renal transplantation with laparoscopic sleeve gastrectomy.
Am J Transplant. 2015;15:1360-8. doi: 10.1111/ajt.13116.
Abramowicz D, Cochat P, Claas FH, Heemann U, Pascual J,
Dudley C, et al. European Renal Best Practice Guideline on
kidney donor and recipient evaluation and perioperative
care. Nephrol Dial Transplant. 2015;30:1790-7. doi: 10.1093/
ndt/gfu216.

Campbell S, Pilmore H, Gracey D, Mulley W, Russell C,
McTaggart S. KHA-CARI guideline: recipient assessment for
transplantation. Nephrology. 2013;18:455-62. doi: 10.1111/
nep.12068.

Dudley C, Harden P. Renal Association Clinical Practice
Guideline on the assessment of the potential kidney trans-
plant recipient. Nephron Clin Pract. 2011;118:c209-24. doi:
10.1159/000328070.

Gore JL, Pham PT, Danovitch GM, Wilkinson AH, Rosenthal JT,
Lipshutz GS, et al. Obesity and outcome following renal trans-
plantation. Am J Transplant. 2006;6:357-63. doi: 10.1111/j.1
600-6143.2005.01198.x.

Jirapinyo P, Hadefi A, Thompson CC, Patai AV, Pannala R,
Goelder SK, et al. American Society for Gastrointestinal
Endoscopy-European Society of Gastrointestinal En-
doscopy guideline on primary endoscopic bariatric and
metabolic therapies for adults with obesity. Endoscopy.
2024;56:437-56. doi: 10.1055/a-2292-2494.

ASGE Bariatric Endoscopy Task Force and ASGE Technology
Committee; Abu Dayyeh BK, Kumar N, Edmundowicz SA,
Jonnalagadda S, Larsen M, et al. ASGE Bariatric Endoscopy
Task Force systematic review and meta-analysis assessing
the ASGE PIVI thresholds for adopting endoscopic bariatric
therapies. Gastrointest Endosc. 2015;82:425-38.e5. doi:
10.1016/j.gie.2015.03.1964.

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexi-
ble statistical power analysis program for the social, behav-
joral, and biomedical sciences. Behav Res Methods. 2007
May;39(2):175-91. doi: 10.3758/bf03193146.



ORIGINAL

Portuguese Kidney Journal ¢ ahead of print

27.

28.

Cohen JB, Lim MA, Tewksbury CM, Torres-Landa S, Tro-
fe-Clark J, Abt PL, Williams NN, Dumon KR, Goral S. Bariatric
surgery before and after kidney transplantation: long-term
weight loss and allograft outcomes. Surg Obes Relat Dis.
2019 Jun;15(6):935-941. doi: 10.1016/j.s0ard.2019.04.002
Buemi A, Romero L, Zech F, Darius T, De Meyer M, Devres-
se A, et al. Impact of Recipient Obesity on Kidney Trans-
plantation Outcome: A Retrospective Cohort Study with a
Matched Comparison. Transplant Proc. 2022;54:1786-94.
doi: 10.1016/j.transproceed.2022.03.058.



