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Abstract

Objective: Excess adiposity represents a risk factor for chronic kidney disease
(CKD) and progression to end-stage kidney disease. Anti-Obesity Medications
(AOMs) are vastly underutilized in patients with advanced CKD because of con-
cerns related to safety and efficacy. This study was conducted to evaluate the real-
world approach to weight management and the efficacy and safety of AOMs in
people with advanced CKD.

Methods: This is a retrospective analysis of individuals with Body Mass Index
(BMI) > 27 kg/m2 and eGFR < 30 mL/min/1.73 m? referred to an academic medical
weight-management program between 01/2015 and 09/2022. Evaluation of
weight-management approaches, body weight change, treatment-related side ef-
fects, and reasons for treatment discontinuation were reported.

Results: Eighty-nine patients met inclusion criteria, 16 were treated with intensive
lifestyle modifications (ILM) alone and 73 with AOMs (all treated with glucagon-like
peptide-1 receptor agonist [GLP1-RA] +/— other AOMs) along with ILM. Patients
treated with AOMs had a longer duration of on-treatment follow-up (median
924 days) compared to (93 days) the ILM group. Over 75% of patients treated with
AOMs lost >5% body weight versus 25% of those treated with ILM. Only 15% of
patients treated with AOMs discontinued therapy due to treatment-related side
effects.

Conclusion: In patients with obesity and advanced CKD, GLP-1RA-based anti-
obesity treatment was well-tolerated, effective, and led to durable weight

reduction.
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1 | INTRODUCTION

There is compelling evidence that excess adiposity is a risk factor for
chronic kidney disease (CKD) and progression to end-stage kidney
disease (ESKD).! Obesity is estimated to be a contributing factor in
20%-25% of kidney disease cases worldwide.?

Obesity-related kidney injury is multifactorial. The biochemical
and endocrine products of adipose tissue promote underlying path-
ophysiological processes leading to kidney disease such as inflam-
mation, oxidative stress, endothelial dysfunction, and proteinuria.®
Also, obesity impairs kidney function via a direct mechanical effect
with excess adiposity causing compression of the kidney and renal
hilum. Obesity also increases the risk of other metabolic complica-
tions like hyperinsulinemia, metabolic syndrome, type 2 diabetes,
hypertension, heart disease, all of which are known risk factors for
the occurrence and progression of CKD.* Independent of any adverse
effect on kidney function, the presence of obesity also poses an
impediment to optimal care of patients with CKD since it may limit
the placement of dialysis access, and the access port is more likely to
fail leading to greater expenditure of resources.®

Kidney transplant (KT) is the preferred therapeutic option for
patients with ESKD as it confers survival benefit compared to dial-
ysis.®” Existing practice guidelines note that there are insufficient
data that suggest which, if any patient with obesity should be denied
transplant based on their Body Mass Index (BMI).2 However, patients
with obesity have a higher risk of transplant-related complications,
leading transplant centers to establish BMI-based restrictions.” A
survey of KT programs by the American Society of Transplant Sur-
geons found that among the 67 centers that responded, 66 used BMI
as a selection criterion, with a range of 35-45 kg/m? as the upper
limit to initiate an evaluation.® Weight loss is often recommended
prior to listing for KT given increased risk of delayed graft function,®
prolonged hospitalization, acute rejection and decreased graft sur-
vival.!! Furthermore, weight gain after transplantation has been
associated with a markedly higher risk of graft loss.'? As such, there
is a great clinical interest in seeking out safe ways to manage weight
in patients with CKD; however, a very small proportion of this pop-
ulation receives treatment for obesity.

Given advances in therapies, obesity is a potentially modifiable
risk factor.'® The European Association for the Study of Obesity*
and the clinical practice guidelines of the American Association of
Clinical Endocrinology®® recommend treatment targets for weight-
related complications, overall health and quality of life, but don't
specify treatment approaches for patients with advanced CKD.

Kidney Disease: Improving Global Outcome (KDIGO) 2022
practice guidelines recommend the preferential use of glucagon-like
peptide-1 receptor agonist (GLP-1RA) in individuals with a history
of diabetes, obesity and CKD to promote weight loss and optimize
cardiovascular risk prior to transplant listing.?® Despite increase
number of approved anti-obesity medications (AOMs) (phentermine,
phentermine-topiramate, orlistat, bupropion-naltrexone, liraglutide!”

18)

and semaglutide “°), all are underutilized in this population due to

concerns related to their effectiveness and tolerability. Furthermore,

all prospective studies evaluating pharmacologic treatments of
obesity excluded patients with advanced CKD and those treated with
dialysis.

Bariatric surgery has emerged as an important tool for weight
loss management as well as treating obesity related co-morbidities?
but the surgical risks are higher in patients with CKD. Turgeon et al
demonstrated that CKD stage predicts higher complication (deep
incisional surgical site infections, pneumonia, deep venous throm-
bosis) rates following bariatric surgery, a higher rate that persisted
after adjustment for diabetes and hypertension.?°

People with CKD have a very high risk of cardiovascular
events.?! The SELECT study, which enrolled people with pre-existent
cardiovascular disease and overweight or obesity but not diabetes,
showed that semaglutide 2.4 mg resulted in a 20% reduction in major
cardiovascular events.?? Although few patients in this study had
advanced CKD, the subgroup analysis showed that those with eGFR
<30 mL/m?/min observed similar cardiovascular benefits as the
overall group.

Treatment of obesity in people with advanced CKD might confer
a multitude of benefits, including cardiovascular protection, reduc-
tion in complications related to vascular access and infections, as well
as better control of the associated metabolic comorbidities. How-
ever, there is great hesitation in treating obesity in this population,
more so than in the general population, due to perception of frailty
and fear of side effects. No prospective studies to date evaluated
systematically any weight loss intervention in a population with
advanced CKD.

This study was conducted to evaluate the real-life approach to
weight management and clinical experience with AOMs in patients
with advanced CKD referred to a weight-management program.

2 | METHODS

A retrospective chart review of patients with advanced CKD who
were evaluated at the University of Texas Southwestern Medical
Center Weight Wellness program between January 1, 2015 and
September 30, 2022 was performed. Eligible patients were identified
using a data query that searched the Electronic Medical Records
(EMR) for the following criteria: first visit encounter (index visit)
followed by at least one additional visit in the clinic, preexisting
history of advanced CKD defined as eGFR <30 mL/min/1.73 m?2
within 6 months of index visit, and BMI >27 kg/m2 at index visit. The
EMR of each patient was manually reviewed to confirm eligibility and
data were manually extracted.

Collection of demographic data and obesity-related comorbid-
ities from the index visit was performed using ICD-10 codes active in
the problem list or visit diagnosis (Table S1). The follow-up period
was defined as starting at index visit and ending at the last docu-
mented use of AOMs or last clinic visit (for those not treated with
AOMs) or censored at the time of data extraction (October 30, 2022)
if still actively treated or if underwent bariatric surgery during the

follow-up period. AOM was defined as the use of the following
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medications prescribed by the program by indication or off label use:
topiramate, bupropion, phentermine, lorcaserin, lisdexamfetamine,
naltrexone, phendimetrazine, liraglutide, dulaglutide, semaglutide
and tirzepatide. Body weight, AOM details, all documented
treatment-related adverse events and reasons for treatment
discontinuation were extracted from each clinic encounter. Percent
body weight change calculated based on the difference in weight at
index visit and at 3, 6, 9, 12, 24, 36, 48, 60 months post-index visit
was reported.

Data are expressed as mean and standard deviation for contin-
uous variables and count and percentage for categorical variables.
Groups were compared using the x? test of independence for cate-
gorical variables and t-test and analysis of variance for continuous
variables. No adjustment for multiplicity was made. A p value < 0.05
was considered significant.

The study protocol was approved by the University of Texas

Southwestern Medical Center Institutional Reviewed Board.

3 | RESULTS

Eighty-nine patients met inclusion criteria, of which 16 were treated
with intensive lifestyle modifications (ILM) consisting of a calorie
deficit diet, activity as tolerated and behavioral counseling. Seventy-
three patients were treated with AOMs along with ILM, all of them
having been treated with GLP-1RA+/— other AOMs. Of note, 2/16
patients in the ILM group received AOMs (lorcaserin and topiramate,
respectively) for <6 weeks; given short duration of treatment, those
patients were analyzed in the ILM group.

In the overall cohort, 57% were female, 61% were receiving
dialysis treatment, 25% were on the renal transplant list, and 11.2%
had a history of bariatric surgery prior to the index visit. Patients
treated with AOMs were older, more likely to have a history of
diabetes or hypertension and had a higher BMI and eGFR compared
with those treated with ILM (Table 1).

The median (IQR) duration of follow-up was longer in the AOM
group compared with the ILM group (924 [1406] days versus 93
[169.5] days, respectively). At 3 months of follow-up, those treated
with ILM experienced a —0.8 + 11.6% body weight change compared
to —4.7 £+ 4.7% in those treated with AOMs (p = 0.05). Few patients
in the ILM group had data beyond the 3-month timepoint, hence no
between group statistical analyses were performed for later time-
points. The change in weight in the AOM group was —5.0 + 6.1% at
6 months, —6.5 + 7.3% at 9 months, —6.4 £ 7.8% at 12 months,
-77 + 10.8% at 24 months, —9.4 + 13.8% at 36 months,
-9.4 + 13.8% at 48 months and -7.2 + 14.6% at 60 months
(Table 2).

The proportion of patients achieving >5% weight loss at any time
during follow-up was 25% in the ILM group versus 75% in the AOM
group; 25% achieved >10% weight loss in the ILM group versus
52.1% in the AOM group (Figure 1).

In the AOM group, concomitant or sequential use of >1 AOM

agent was present in 20.5% and 79.5% of patients, respectively
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(Table S2). Of note, most of the sequential cases were transitions to
agents within the same class (GLP-1RA). Seventy-nine percent were
treated with one AOM class (GLP-1RA), 12.3% with two, 6.8% with
three and 1.4% with four classes during the follow-up period
(Table S2).

In the AOM group, 60.3% discontinued medications over the
median of 2.5 years of follow-up. The most common reason for
treatment discontinuation was loss to follow-up (32.9%), followed by
gastrointestinal side effects (9.6%), lack of insurance coverage (5.8%),
and pancreatitis (4.1%). No treatment related side effects were re-
ported in the ILM group (Table S3).

Of those treated with GLP-1RA, 20.5% reached the maximum
dose licensed for obesity, 46.6% the maximum dose licensed for
diabetes, and 32.9% were on lower doses (Table S4). Patients who
were on sub-maximum doses, compared to those who were at least
on maximum dose approved for diabetes and obesity, had similar
eGFR (14.2 + 8.7 vs. 19.33 + 8.86 vs. 14.5 + 8.7 mL/min/1.73 m%;
p = 0.15). The most common reason for not titrating GLP-1RA to the
maximum dose was gastrointestinal side effects (37.5%), followed by
loss to follow-up (20.8%), insurance coverage (8.3%), and other rea-
sons (pancreatitis, acute illness, goal weight achieved on lower dose,
4.1% each). Of note, 13% of patients not on the maximum dose were
still in the titration period at the end of the study (Table S5).

After index visit, bariatric surgery referrals were made in 19.1%
of patients in the AOM group and 12.5% of patients in the ILM
groups. Sixty-eight percent of bariatric surgery referrals were placed
by the Weight Wellness Clinic, 12.5% by primary care, 12.5% by
nephrology and 6.5% by self-referral. In the AOM group 6.8% of
patients underwent bariatric surgery versus 0% in the ILM group
after index visit.

4 | DISCUSSION

This real-world data suggests that AOMs, predominantly GLP-1RA-
based therapies, are effective for weight loss in patients with
advanced CKD, as >75% of patients achieved at least 5% body
weight loss (BWL), and over half achieved at least 10% BWL. We
have also shown that AOMs and GLP-1RAs in particular are well
tolerated by this patient population, with discontinuations due to side
effects being similar to those expected in people without CKD.
Although BMI is an independent predictor for ESKD, the rate of
obesity among people with CKD is increasing, and there is significant
added morbidity conferred by the presence of obesity in the setting
of CKD, there is little published data regarding the efficacy and safety
of AOMs in people with advanced CKD. The emergence of safe and
highly effective AOMs offers important new opportunities to treat
obesity, but the lack of published data on their efficacy and safety in
this population may impede clinicians from starting medications.*
This study supports the recommendations from KDIGO 2022
regarding the preferential use of GLP-1RA in individuals with a his-
tory of diabetes, obesity and CKD to promote weight loss and opti-

mize cardiovascular risk prior to transplant listing.® Furthermore,
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TABLE 1 Patient characteristics at index visit at the Weight
Wellness clinic.

TABLE 1 (Continued)

Intensive lifestyle AOM
Intensive lifestyle AOM modification therapy
modification therapy N =16 N=73
N=16 N=73 CKD stage 5 0 6(82)
Age (years) (mean + SD) 475 + 144 521+ 141 ESKD 12 (75) 39 (53.4)
Gender X
Note: Data are N (%) unless otherwise noted.
Female 11 (68.7) 40 (54.8) Abbreviations: BMI, body mass index; CAD/PVD, coronary artery
Male 5 (31.2) 33 (45.3) disease/peripheral vascular disease; CKD, chronic kidney disease; ESKD,
end stage kidney disease; GERD, gastroesophageal reflux disease;
Ethnicity/race GLP-1RA, glucagon like peptide 1 receptor agonist; h/o, history of; SD,
White 9 (56.1) 26 (35.6) standard deviation.
Black or African American 4 (25) 32 (43.8)
Asian 1(6.3) 0 this study also informs regarding the use of AOM in people without
Hispanic or Latino 1(6.3) 11 (15.1) diabetes and advanced CKD.
The AOM group included several GLP-1RA currently approved
Unknown or unavailable 1(6.3) 4 (5.5) . . .
for weight management, thus reflecting the real-life use of these
Weight (kg) (mean -+ SD) 1141 £ 243 120.3 £ 216 agents for the treatment of weight loss in people with advanced CKD.
BMI (kg/m?) (mean + SD) 393+72 419 £ 6.5 The choice of AOM was determined on a case-by-case basis that took
BMI Class into consideration several factors, including efficacy, convenience,
. tolerability, insurance coverage, and out-of-pocket cost. It is notable
Overweight 2 (12.5) 1(1.4)
that all patients in the AOM group were treated with a GLP-1RA,
Class | 1(62) 4 (5.5) indicating their perceived efficacy and safety in this population. A
Class Il 5(31.3) 27 (37) greater proportion of people in the AOM group had a history of type
Class Il1 8 (50) 41 (56.2) 2 diabetes, suggesting that GLP-1RA was more likely to be covered
H/o Bariatric surgery 2(143) 13 (17.8) by insurance in the setting of co-existent type 2 diabetes.
S People with obesity are more likely to experience gallstones and
R L & (5 pancreatitis, which should be taken into consideration when moni-
Hemodialysis 8 (5) 32 (43.8) toring for potential side effects. Chuging et al. collected data from
Peritoneal dialysis 4 (25) 7 (9.6) seven large-scale cardiovascular outcome trials with a total of 56,004
H/o kidney transplant 3(187) 18 (24.7) patients with type 2 diabetes, a total of 180 cases of acute pancre-
atitis and 108 cases of pancreatic cancer, which did not represent a
Listed for kidney transplant 3 (18.7) 11 (15.1) Lo L L X
statistically significant association with GLP-1 RA when compared to
eGFR (mL/min/1.73 m?) 14.6 + 8.9 18.7 + 11.2 placebo arm.23
+ SD
(mean ) Given the increasing number of people with advanced CKD and
Co-morbidities obesity, studies are needed to identify effective therapies and fully
Diabetes 5(31.3) 56 (76.7) assess their specific risk-benefit ratio in this population. Such studies
Prediabetes 2 (12.5) 7 (9.6) will inform evidence-based guidelines for the management of obesity
. in patients with CKD. There are several reasons why GLP-1-RA
Hypertension 14 (87.5) 67 (91.7) . . . . .
pharmacotherapy might be preferred in this population, which
Hyperlipidemia 10 (62.5) 59 (80.8) include not only weight loss and glycemic control but also cardio-
CAD/PVD 1(6.2) 16 (21.9) vascular event reduction and fewer contraindications compared to
2
Depression 1(6.2) 11 (15.1) other AOM.**
Obstructive sleep apnea 6 (37.5) 44 (60.3) There are several limitations of this study, mostly related to its
retrospective design. Groups were not assigned randomly and se-
ElEND 8 (50) sy lection bias between groups is likely. However, this report is the
Eating disorder 0 3(4.1) largest to date describing the use, tolerability, and weight loss out-
CKD stage comes of AOMs in patients with advanced CKD. Although the follow-
CKD stage 4 4 (25) 28 (38.4) up in the ILM group was short, the long follow-up period in the AOM

group (median >2.5 years) suggests that AOMs are well tolerated in
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TABLE 2 Percentage body weight loss in patients with
advanced CKD by treatment group.

3 months

Weight loss,
mean + SD (kg)

% BWL, mean + SD (%)
Weight loss >5%
Weight loss >10%

6 months

Weight loss,
mean + SD (kg)

% BWL, mean + SD (%)
Weight loss >5%
Weight loss >10%

9 months

Weight loss,
mean + SD (kg)

% BWL, mean + SD (%)
Weight loss >5%
Weight loss >10%

12 months

Weight loss,
mean + SD (kg)

% BWL, mean + SD (%)
Weight loss >5%
Weight loss >10%

24 months

Weight loss,
mean + SD (kg)

% BWL, mean + SD (%)
Weight loss >5%
Weight loss >10%

36 months

Weight loss,
mean + SD (kg)

% BWL mean + SD (%)
Weight loss >5%
Weight loss >10%

48 months

Weight loss,
mean + SD (kg)

% BWL mean + SD (%)

Weight loss >5%

Intensive lifestyle
modification
N = 16

9 (56.3)
-0.6 £ 11.3

-0.8 + 116
2 (22.2)

0 (0)

4 (25)

-43 £52

-42 £ 5.9
2 (50)

1 (25)
3(18.8)
-6.1+26

-59+30
2 (66.6)
1(33.3)
NA

NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA

AOM
therapy
N =73

62 (84.9)
-552+ 6.0

-4.7 £ 4.7
26 (41.9)
7 (21.8)
48 (65.8)
-62+75

-50+ 6.1
26 (54.2)
11 (22.9)
48 (65.8)
-82+91

-65+73
29 (60.4)
12 (25)

53 (72.6)
-8.1+ 9.6

—-64+78
30 (56.6)
16 (30.2)
41 (56.2)
-92+128

-7.7 £ 108
25 (60.9)

18 (43.9)

36 (49.3)
-11.3 £+ 165

-94 + 138
21 (58.3)

15 (41.6)

27 (36.9)
-14.9 + 123

-94 + 138
17 (62.9)
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TABLE 2 (Continued)

Intensive lifestyle AOM

modification therapy

N = 16 N=73
Weight loss >10% NA 13 (48.1)

60 months NA 14 (19.2)
Weight loss, NA -92 +17.6
mean =+ SD (kg)

% BWL, mean + SD (%) NA -7.2 + 146
Weight loss >5% NA 7 (50)
Weight loss >10% NA 7 (50)

Note: Data are N (%) unless otherwise noted.

Abbreviations: AOM, anti-obesity medication; BWL, body weight loss;
GLP-1RA, glucagon like peptide 1 receptor agonist; kg, kilograms; N,
number of patients with available data at each timepoint; NA, not
applicable as only one or 2 patients had data at these timepoints; SD,
standard deviation.

Two patients were treated for <6 weeks with non-GLP-1RA AOM.

100
90
80
70
60
50
40
30
20
10

Percent of Patients Reaching Target (%)

BWL 25% BWL >10% BWL 215%
OILM EAOMs

FIGURE 1 Percentage of patients achieving >5%, 10%, and
15% body weight loss at any time during follow-up by intervention
group. AOM, anti-obesity medications; BWL, body weight loss; ILM,
intensive lifestyle modification.

this population, while those managed with ILM likely became
discouraged and stopped following up. The efficacy of individual
agents or doses in the AOM group was not assessed; however, only
20.5% concomitantly used GLP-1RA and other AOM classes, sug-
gesting that weight loss was largely due to GLP-1RA treatment. Real-
world management of obesity in patients with advanced CKD often
requires sequential and/or concomitant therapy and our goal was to
assess the efficacy and safety of these strategies in this population.
Lastly, the researchers did not have access to the dialysis visit
documentation and therefore may have missed some side effects that
were noted during dialysis and not reported in the medical record.
However, the researchers had access to all admissions and other
medical visits besides the dialysis visits and are confident that all

serious and relevant complications were collected.
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5 | CONCLUSION

Most patients with advanced CKD referred to an academic weight
wellness program were treated with AOMs, specifically GLP-1RAs,
which were effective in inducing clinically meaningful weight loss in
patients with advanced CKD. The rate of AOMs discontinuation due
to treatment-related side effects was low despite a long follow-up
period. However, prospective randomized controlled clinical trials
are necessary to definitively assess the safety and efficacy of AOMs,
including long-term cardiorenal
advanced CKD.

endpoints, in patients with

AUTHOR CONTRIBUTIONS

All authors contributed to the study conception, study design, data
analyses, and interpretation of the data. Paola Lockhart Pastor, lldiko
Lingvay and Jaime P. Almandoz reviewed and edited the manuscript.

Paola Lockhart Pastor prepared the first draft of the manuscript.

ACKNOWLEDGMENTS
Parts of this manuscript were presented in poster form at 2023
annual AACE meeting, 05/4/2023.

CONFLICT OF INTEREST STATEMENT

IL received research funding (paid to institution) from NovoNordisk,
Sanofi, Merck, Pfizer, Mylan, Boehringer-Ingelheim. IL received
advisory/consulting fees and/or other support from: Novo Nordisk,
Eli Lilly, Sanofi, Astra Zeneca, Boehringer-Ingelheim, Johnson and
Johnson, Intercept, Intarcia, TARGETPharma, Merck, Pfizer, Novartis,
Gl Dynamics, Mylan, Mannkind, Valeritas, Zealand Pharma, Shionogi,
Carmot Therapeutics, Structure Therapeutics, and Bayer. JPA
received advisory/consulting fees Novo Nordisk, Boehringer-
Ingelheim and Eli Lilly. PLP, AA, DG and ONV have nothing to
disclose.

ORCID

Paola Lockhart Pastor "= https://orcid.org/0009-0005-0786-2767

Ildiko Lingvay "= https://orcid.org/0000-0001-7006-7401

REFERENCES

1. Mallamaci F, Tripepi G Obesity and CKD progression: hard facts on
fat CKD patients. Nephrol Dial Transplant. 2013;28(Suppl 4):iv105--
iv108. https://doi.org/10.1093/ndt/gft391

2. Arabi T, Shafgat A, Sabbah BN, et al. Obesity-related kidney disease:
beyond hypertension and insulin-resistance. Front Endocrinol.
2022;13:1095211. https://doi.org/10.3389/fend0.2022.1095211

3. Nawaz S, Chinnadurai R, Al-Chalabi S, et al. Obesity and chronic
kidney disease: a current review. Obes Sci Pract. 2023;9(2):61-74.
https://doi.org/10.1002/0sp4.629

4. Friedman AN, Schauer PR, Beddhu S, et al. Obstacles and opportu-
nities in managing coexisting obesity and CKD: report of a scientific
workshop cosponsored by the national kidney foundation and the
obesity society. Am J Kidney Dis. 2022;80(6):783-793. https://doi.
org/10.1053/j.ajkd.2022.06.007

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Friedman AN, Kaplan LM, le Roux CW, Schauer PR. Management of
obesity in adults with CKD. J Am Soc Nephrol. 2021;32(4):777-790.
https://doi.org/10.1681/asn.2020101472

Gill JS, Lan J, Dong J, et al. The survival benefit of kidney trans-
plantation in obese patients. Am J Transplant. 2013;13(8):2083-2090.
https://doi.org/10.1111/ajt.12331

Pelletier SJ, Maraschio MA, Schaubel DE, et al. Survival benefit of
kidney and liver transplantation for obese patients on the waiting
list. Clin Transpl. 2003:77-88.

Lentine KL, Delos Santos R, Axelrod D, Schnitzler MA, Brennan DC,
Tuttle-Newhall JE. Obesity and kidney transplant candidates: how
big is too big for transplantation? Am J Nephrol. 2012;36(6):575-586.
https://doi.org/10.1159/000345476

Lafranca JA, ljermans JN, Betjes MG, Dor FJ. Body mass index and
outcome in renal transplant recipients: a systematic review and
meta-analysis. BMC Med. 2015;13(1):111. https://doi.org/10.1186/
$12916-015-0340-5

Cannon RM, Jones CM, Hughes MG, Eng M, Marvin MR. The impact
of recipient obesity on outcomes after renal transplantation. Ann
Surg. 2013;257(5):978-984. https://doi.org/10.1097/sla.
0b013e318275a6¢ch

Gore JL, Pham P, Danovitch G, et al. Obesity and outcome following
renal transplantation. Am J Transplant. 2006;6(2):357-363. https://
doi.org/10.1111/j.1600-6143.2005.01198.x

Ducloux D, Kazory A, Simula-Faivre D, Chalopin J. One-year post-
transplant weight gain is a risk factor for graft loss. Am J Trans-
plant. 2005;5(12):2922-2928. https://doi.org/10.1111/j.1600-6143.
2005.01104.x

Hsu CY, Iribarren C, Go AS. Body mass index and risk for end-stage
renal disease. Ann Intern Med. 2006;144(1):21-28. https://doi.org/10.
7326/0003-4819-144-9-200605020-00022

Tsigos C, Hainer V, Basdevant A, et al. Management of obesity in
adults: European clinical practice guidelines. Obes Facts.
2008;1(2):106-116. https://doi.org/10.1159/000126822

Garvey WT, Mechanick JI, Brett EM, et al. American Association of
Clinical Endocrinologists and American College of Endocrinology
comprehensive clinical practice guidelines for medical care of pa-
tients with obesity. Endocr Pract. 2016;22(Suppl 3):1-203. https://
doi.org/10.4158/ep161356.esgl

Navaneethan SD, Zoungas S, Caramori ML, et al. Diabetes manage-
ment in chronic kidney disease: synopsis of the KDIGO 2022 clinical
practice guideline update. Ann Intern Med. 2023;176(3):381-387.
https://doi.org/10.7326/m22-2904

Apovian CM, Aronne LJ, Bessesen DH, et al. Pharmacological man-
agement of obesity: an endocrine society clinical practice guideline. J
Clin Endocrinol Metab. 2015;100(2):342-362. https://doi.org/10.
1210/jc.2014-3415

Rubino D, Abrahamsson N, Davies M, et al. Effect of continued
weekly subcutaneous semaglutide vs placebo on weight loss main-
tenance in adults with overweight or obesity: the STEP 4 random-
ized clinical trial. JAMA. 2021;325(14):1414-1425. https://doi.org/
10.1001/jama.2021.3224

Schauer PR, Bhatt DL, Kirwan JP, et al. Bariatric surgery versus
intensive medical therapy for diabetes — 3-year outcomes. N Engl J
Med. 2014;370(21):2002-2013. https://doi.org/10.1056/
nejmoal401329

Turgeon NA, Perez S, Mondestin M, et al. The impact of renal function
on outcomes of bariatric surgery. J Am Soc Nephrol. 2012;23(5):
885-894. https://doi.org/10.1681/asn.2011050476

Jankowski J, Floege J, Fliser D, Bhm M, Marx N. Cardiovascular
disease in chronic kidney disease: pathophysiological insights and
therapeutic options. Circulation. 2021;143(11):1157-1172. https://
doi.org/10.1161/circulationaha.120.050686


https://orcid.org/0009-0005-0786-2767
https://orcid.org/0009-0005-0786-2767
https://orcid.org/0000-0001-7006-7401
https://orcid.org/0000-0001-7006-7401
https://doi.org/10.1093/ndt/gft391
https://doi.org/10.3389/fendo.2022.1095211
https://doi.org/10.1002/osp4.629
https://doi.org/10.1053/j.ajkd.2022.06.007
https://doi.org/10.1053/j.ajkd.2022.06.007
https://doi.org/10.1681/asn.2020101472
https://doi.org/10.1111/ajt.12331
https://doi.org/10.1159/000345476
https://doi.org/10.1186/s12916-015-0340-5
https://doi.org/10.1186/s12916-015-0340-5
https://doi.org/10.1097/sla.0b013e318275a6cb
https://doi.org/10.1097/sla.0b013e318275a6cb
https://doi.org/10.1111/j.1600-6143.2005.01198.x
https://doi.org/10.1111/j.1600-6143.2005.01198.x
https://doi.org/10.1111/j.1600-6143.2005.01104.x
https://doi.org/10.1111/j.1600-6143.2005.01104.x
https://doi.org/10.7326/0003-4819-144-9-200605020-00022
https://doi.org/10.7326/0003-4819-144-9-200605020-00022
https://doi.org/10.1159/000126822
https://doi.org/10.4158/ep161356.esgl
https://doi.org/10.4158/ep161356.esgl
https://doi.org/10.7326/m22-2904
https://doi.org/10.1210/jc.2014-3415
https://doi.org/10.1210/jc.2014-3415
https://doi.org/10.1001/jama.2021.3224
https://doi.org/10.1001/jama.2021.3224
https://doi.org/10.1056/nejmoa1401329
https://doi.org/10.1056/nejmoa1401329
https://doi.org/10.1681/asn.2011050476
https://doi.org/10.1161/circulationaha.120.050686
https://doi.org/10.1161/circulationaha.120.050686
https://orcid.org/0009-0005-0786-2767
https://orcid.org/0000-0001-7006-7401

LOCKHART PASTOR ET AL.

22.

23.

24.

Lincoff AM, Brown-Frandsen K, Colhoun HM, et al. Semaglutide
and cardiovascular outcomes in obesity without diabetes. N Engl J
Med. 2023;389(24):2221-2232. https://doi.org/10.1056/
nejmoa2307563

Cao C, Yang S, Zhou Z GLP-1 receptor agonists and pancreatic
safety concerns in type 2 diabetic patients: data from cardiovascular
outcome trials. Endocrine. 2020;68(3):518-525. https://doi.org/10.
1007/s12020-020-02223-6

Roberts CA, Christiansen P, Halford JCG Tailoring pharmaco-
therapy to specific eating behaviours in obesity: can recommen-
dations for personalised therapy be made from the current data?
Acta Diabetol. 2017;54(8):715-725. https://doi.org/10.1007/
s00592-017-0994-x

3 . . 7 of 7
Obesity Science and Practics EAVVT ' RERA

SUPPORTING INFORMATION
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