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Introduction
Obesity is an expanding public health threat, which height-
ens risk of multiple chronic diseases, including kidney
diseases. Within the past two decades, the percentage of
US adults with a body mass index (BMI) =30 kg/m* has
increased from 30.5% to 41.9%. Obesity is categorized into
three classes with class 1, 2, and 3 defined as a BMI 30-34.9,
35-39.9, and =40 kg/m’ respectively. The incidence of
Class 3 obesity (BMI =40 kg/m?) is now increasing faster
than other classes (and has almost doubled from 4.7% to
9.2%).! The adverse effect of obesity on disease progression
is not limited to kidney disease associated with type 2
diabetes but also includes monogenic kidney diseases, such
as polycystic kidney disease? and glomerular diseases.>~”
Obesity, particularly severe obesity, often precludes access
to kidney transplantation.®

For the patient living with both obesity and kidney
diseases, weight loss can improve psychosocial functioning,
including better mood; heighten quality of life; and slow
kidney disease progression.’-!! Effective management of
obesity in patients with kidney diseases remains challeng-
ing and requires a multidisciplinary team that includes
kidney health professionals. Obesity can be treated with
lifestyle modifications, such as diet; however, fewer than
one in four adults who achieve substantial weight loss with

lifestyle intervention sustain the weight loss.!>13 Advance-
ments in tools to treat obesity, including antiobesity med-
ications (AOMs) and metabolic and bariatric surgery, now
allow lifestyle modification to complement alternative in-
terventions to induce and sustain ‘weight loss (Figure 1).
In light of these data, the American Society of Nephrol-
ogy (ASN) recommends that nephrologists and other kid-
ney health professionals understand the tools and
interventions available to help adults with obesity and
kidney diseases safely lose weight. To improve kidney
and metabolic health as well as overall quality of life,
ASN formed an expert workgroup to develop guidance
for the management of obesity in patients with kidney
diseases under the direction of the ASN Kidney Health
Guidance (KHG) oversight committee. This ASN KHG
provides nephrologists and other kidney health profes-
sionals with knowledge on the existing tools for obesity
management and guidance on implementation of these
tools within clinical practice on the basis of best available
evidence and expert opinion. Describing an ideal frame-
work with an underpinning of the importance of psycho-
social aspects of care to support medical interventions (e.g.,
lifestyle modifications and pharmacological interventions),
this guidance requires a multidisciplinary kidney care team
for optimization of outcomes. The kidney community, in
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work if indicated

Assess medical factors/obesity-
related issues and comorbidities’

Patient NOT within weight range appropriate
for age, gender, and comorbidities?

Clinically significant

———————————————— »‘ Recommend lifestyle modification® }7 weight and health
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Monitor for kidney-
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Consider eGFR, comorbidities, and unique

Clinically significant
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bariatric surgery
adverse outcomes
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Prescribe antiobesity
medications

Refer for metabolic/bariatric
surgery evaluation

Consider prescribing
GLP-1 RAs

N

or no benefit from antiobesity

medications®

or dual
GLP1 and GIP RAs

Clinically significant weight and health benefits achieved

"Major considerations include: Diabetes, heart failure, CAD, hypertension, osteoarthritis, frailty,
sarcopenia, cravings, portion control, personal preferences

2Unhealthy weight definitions: http://www.cdc.gov/brni/adult-calculator/bmi-categories.html

3Components of lifestyle modifications: Behavior modifications, calorie reduction, physical activity

4Baseline physical abilities and dietary patterns vary between individuals. Goals should be
individualized through participation in a structured intensive lifestyle intervention program

5Benefits should be assessed within a timeframe that is not individualized and based on patient

and clinical goals

5Benefits from antiobesity medications are dependent on highest tolerable dose and side effect

profile that is individualized

Figure 1. Unhealthy weight treatment algorithm. The unhealthy weight treatment algorithm depicts an ideal framework to support clinical
decision making for the management of unhealthy weight in adults 18 years and older living with kidney diseases. GIP, glucose-dependent
insulinotropic polypeptide; GLP-1 RA, glucagon-like protein-1 receptor agonist.

partnership with ASN, can work toward advocating for
policy, reimbursement, and infrastructure changes to sup-
port this ideal model.

This KHG focuses on adults 18 years and older living
with obesity and kidney disease. The intended audience
includes all kidney health professionals who work within a
kidney health care team, including nephrologists, nurses,
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dietitians, advanced practice professionals, and social
workers along with primary care physicians, obesity med-
icine and metabolic/bariatric surgery specialists, endocri-
nologists, and policymakers. A theme throughout this
guidance is that obesity requires a team-based approach
and a combination of multiple interventions to achieve and
sustain safe weight loss.



Psychosocial Considerations for the Management of
Persons Living with Obesity and Kidney Disease

To effectively treat obesity, clinicians should support pa-
tients by addressing health-related social needs and iden-
tifying and treating common mental health comorbidities.
Clinicians should use shared decision making when select-
ing treatment options and counsel patients with sensitivity
and consideration of their prior experiences of trauma,
racism, discrimination, and weight bias.

Health-Related Social Needs

Health-related social needs (i.e., social determinants or
drivers of health) contribute to approximately half of the
observed variation in health outcomes across the
United States.!#15 Food and nutrition insecurity, housing
insecurity, health literacy, and economic and transportation
instability can interfere with the effective treatment of
obesity and chronic diseases, including kidney diseases,
and impede access to nutritious foods, medications, and
health care.'® Supplemental Table 1 highlights health-
related social needs screening resources and refer-
ral options.

Mental and Behavioral Health

Obesity and its associated comorbidities are often com-
pounded by a substantial psychosocial burden for many,
but not all, individuals. Current research in this space has
focused primarily on psychopathology—diagnoses includ-
ing mood and anxiety disorders, eating disorders, and
substance use disorders. Other studies have focused on
life experiences and psychosocial issues that may.contrib-
ute to the patient’s motivation for seeking metabolic/
bariatric surgery for obesity treatment.

Much of the research on the relationship between psy-
chiatric diagnoses and obesity comes from patients with
more severe forms of obesity and those treated with
metabolic/bariatric surgery. Mood disorders, including
major depressive disorder and bipolar disorder, are diag-
nosed in up to 32% of candidates for surgery while up to
24% are diagnosed with an-anxiety disorder.!” Binge eating
disorder, characterized by recurrent (=2 days/wk for 6
months) episodes of binge eating episodes during which
individuals experience a loss of control over their eating,
can be seen in up to 15% of patients. Importantly, up to 36%
of patients with more severe forms of obesity who present
for metabolic/bariatric surgery report a lifetime history of
substance use disorders, representing an important oppor-
tunity for screening and intervention.!®

A range of life experiences and psychosocial issues likely
influence the decision to seek weight loss interventions.
Many patients with obesity report low self-esteem and
greater body image dissatisfaction than those persons
witha lower BMI. Persons with more severe forms of
obesity often report poor physical functioning, such as
walking or climbing stairs, which can impede employment
and also increase the need for medical disability.

Stigmatization of Patients with Obesity and Kidney
Diseases

Persons with obesity are frequently stigmatized, if not
subjected to discrimination in many settings, including
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educational, employment, and medical settings, which
may lead to avoidance of clinical care and worse health
outcomes.!” Weight stigma and internalized weight bias,
in which individuals apply negative beliefs about body
weight to themselves, are associated with negative men-
tal health outcomes and, in some cases, worse physical
health outcomes.2°

Kidney health care professionals must be sensitive to
weight stigma when communicating about obesity. Effec-
tive patient-provider conversations should be centered on
holistic health and quality-of-life considerations and pa-
tient motivations, goals, and barriers for weight loss.
Health care professionals should reflect on their own
biases regarding weight and use terms such as “unhealthy
weight” versus calling patients “fat” or “obese.”?! While
clinicians may avoid conversations about obesity because
of concerns of patient embarrassment, patients commonly
report a desire for more engagement with their clinicians
about obesity, including helping them disentangle con-
flicting nutritional advice, select goals and treatment, and
follow-up on success.?>?3 Clinicians should advocate for
training on obesity management, adequate clinic time to
address obesity, and establishment of interdisciplinary care
teams to_best facilitate comprehensive person-centered
weight management.

Most patients experience profound improvements in
psychosocial functioning with weight loss. On the other
hand, after weight loss, some patients may struggle with
maintaining weight loss and/or experience depression and
self-injurious behavior, substance abuse, body image dis-
satisfaction, and experience difficulties with romantic rela-
tionships. All care team members should be aware of these
potential complications and refer patients for additional
mental health assessment and treatment if warranted. Pref-
erably, nephrology clinics should have ready access to a
mental health professional who can assess mental health,
help determine appropriateness of obesity treatments, and
provide support during and after obesity treatment.

Lifestyle Modification and Weight Loss

Lifestyle modification includes long-term adjustments in
dietary intake, physical activity, and other daily habits.?* It
is first-line therapy for weight management because it is a
safe, noninvasive, and potentially sustainable way to treat
obesity and its associated comorbidities and improve over-
all health. Lifestyle modifications, such as whole-food
plant-dominant diet, portion control, mindfulness, physical
activity on most days, stress reduction, and adequate sleep,
serve as the foundations to long-term weight loss success.
Individuals with obesity should be provided education and
support to implement lifestyle modifications regardless of
use of other therapeutic options to manage obesity.

Efficacy of Lifestyle Modification on Weight Management
in Persons Living with Kidney Diseases

The cumulative weight loss benefit and durability from
lifestyle modification are variable. The interaction of several
individual-level factors (e.g., age, sex, comorbidities, and
psychosocial circumstances) and environmental factors
contribute to a person’s ability to lose weight. Physical
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activity combined with dietary change leads to more sus-
tained weight loss than dietary change alone.?>2¢ Clinical
practice guidelines for the evaluation and management of
kidney diseases recommend that adults with kidney dis-
eases engage in at least 150 minutes of moderate intensity
physical activity per week?” and guidelines for manage-
ment of obesity in adults recommend 200-300 minutes or
more per week to prevent weight regain after intentional
weight loss.?82% Baseline physical abilities and dietary pat-
terns vary between individuals, but success can be aug-
mented through participation in a structured intensive
lifestyle intervention program, which consists of multiple
sessions with a health care professional to establish goals,
identify barriers to behavior change, problem solve, and
track progress.

Facilitating behavioral modification is a critical aspect of
obesity treatment that incorporates strategies from cogni-
tive behavioral therapy to address thinking patterns and
motivational issues. Although time is limited during ne-
phrology visits and/or providers may lack relevant train-
ing or experience, providers may practice a few strategies
highlighted in Table 1 and apply to patient encounters to
identify barriers and individualize counseling.

Comprehensive lifestyle intervention programs can, in
some individuals, be effective in achieving -clinically
significant weight loss of =5% of initial body weight;
improving glycemic, anthropometric3® and cardiometabolic
measures; and reducing incidence of very high-risk kidney
disease in people with type 2 diabetes.3! Scheduling regular
and frequent follow-up visits to review health goals, strat-
egize to overcome barriers, and track progress is recom-
mended to increase likelihood of weight loss success.3? By
contrast, weight loss success does not vary widely between
dietary approaches.3334

Translating results from weight management studies to
people living with kidney diseases is challenging because
of low representation of this population in clinical studies.
Furthermore, evaluation of long-term weight loss durabil-
ity is limited because of a follow-up of =3 years in most
studies.3>3¢ Observational weight loss studies using a va-
riety of diets, exercise training, or a combination of exercise
and diet have demonstrated that people with kidney dis-
ease stages 1-4 can lose a substantial amount of weight
and maintain this weight loss for up to 24 months, but
whether these results can be extrapolated to individuals
with more advanced kidney diseases remains untested.
Lifestyle interventions may lead to improvements in BP,
physical function, and other markers of health independent
of weight loss.

Safety Considerations

Nonserious adverse events, including musculoskeletal con-
cerns (pain, fatigue, efc.), may occur with lifestyle interven-
tions, but serious adverse events seem to be rare, even in
people with kidney diseases.3”-38 Safety may be improved
by following current clinical guidelines related to nutrition
and physical activity in kidney diseases,?”283940 such as
when discussing diets that may contain high levels of
protein and certain electrolytes like potassium or phospho-
rus. Consultation with professionals, such as registered
dietitians and exercise physiologists, can help ensure the
safety and effectiveness of lifestyle changes.

4 JASN

Table 1. Core skills to facilitating behavioral modification
skills

Core Skills Components

Self-monitoring e Daily recording of food intake
¢ Daily or weekly exercise tracking
* Regular self-weighing

Goal setting * Set specific, measurable, achievable,
relevant, and time-bound goals in
collaboration with a clinician

* Progress assessment at follow-up visits
Stimulus ¢ Self-identification of environmental cues
control triggering unhealthy eating and low
physical activity
¢ Create an environment that makes healthy
behaviors the default
Problem * Identify a problem in detail
solving * Create potential solutions

* Consider the pros and cons of each option

¢ Choose a solution

*Develop an implementation plan

¢ Evaluate the effectiveness of the chosen
solution once the behavior has been
implemented

Goals of Care

Transplant centers should consider referral for obesity
evaluation ‘and treatment for any individual who is spe-
cifically not waitlisted or denied kidney transplantation
because of a BMI cutpoint, which could be center specific.
Health and weight goals should be individualized and aim
for sufficient weight loss to facilitate kidney transplant
waitlisting. Weight loss interventions may also delay or
prevent kidney failure and/or cardiovascular disease by
stabilization or improvement in kidney function, albumin-
uria, glucose control, and/or BP. Early ascertainment of
these weight management goals and revisiting goals at
each visit is vital to ensure the anticipated treatment out-
come aligns with the person’s health objectives and needs.
If weight loss goals are not achieved with a 3-6-month trial
of lifestyle modifications or within a time frame that is
individualized and based on the patient and clinical goals,
clinicians may consider adding pharmacotherapy or
metabolic/bariatric surgery, especially for those who report
challenges adhering to nutrition and physical activ-
ity changes.

Pharmacologic Options

Accumulating evidence suggests that AOMs may be safe
and beneficial for people living with obesity and kid-
ney diseases.

US Food and Drug Administration-Approved AOMs

Multiple aspects should be considered for a comprehensive
approach to counsel patients on US Food and Drug Ad-
ministration (FDA)-approved classes of AOMs (Table 2).
Incretin mimetics, specifically glucagon-like protein-1 re-
ceptor agonists (GLP-1 RA) and glucose-dependent insuli-
notropic polypeptides (GIPs), represent the most effective
and beneficial medications for managing obesity in persons
with kidney diseases because of their cardiovascular,
kidney, metabolic, and survival benefits. However, other
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Table 2. Pharmacologic options for the treatment of obesity in persons with kidney diseases

FDA Indications and Dosage®

Total Expected % Evidence in Beneficial & o oA
Drug Weight Loss Weight Loss Kidney Diseases  Outcorflhe® Adverse Effects, Contraindications and Warnings
Max Dose Renal Dose Range
Incretin mimetics (GLP-1 RAs and/or GIP)
Tirzepatide*!#? 15 mg weekly Starting dose: 2.5 mg/wk Mean 20.9% weight 18% of patients in  Kidney:* Adverse effects: Nausea, hypoglycemia, diarrhea,
Max dose: 15 mg/wk loss in the SURPASS4 had Heart:® constipation, vomiting, headache, decreased appetite,
15-mg group eGFR <60 Survival:® dyspepsia, fatigue, dizziness, abdominal pain, increased
Liraglutide®*° 3 mg daily Starting dose: 0.6 mg/d Mean 8% Approximately Kidney:* lipase, gallbladder disease
Max dose: 3 mg/d 20% of patients ~ Heart:" Warnings and precautions: thyroid C-cell tumors (in
in LEADER with _Survival:* rodents), pancreatitis, hypoglycemia (with insulin
eGFR <60, secretagogue)
including 2.4% Contraindications: personal or family history of medullary
with eGFR <30 thyroid cancer, MEN syndrome type 2, known
Semaglutide (subQ)** 2.4 mg weekly Starting dose: 0.25 mg/wk Mean 12.4% STEP 1-3 included Kidney:* hypersensitivity to drug, pregnancy
(max dose in Max dose: 2.4 mg/wk approximately Heart:*
FLOW was 30% of patients ~ Survival:*
1.0 mg.) with eGFR <90
FLOW included
patients with
eGFR
25-75
(1=3533)
Semaglutide (oral)**! n/a Starting dose: 3 mg daily Mean 3.0% weight loss PIONEER 5 Kidney:*
Max dose: 14 mg daily included Heart:?
patients with Survival:
eGFR
30-59 (N=324)
Dulaglutide®™>? n/a Starting dose: 1.5.mg/wk Mean 3%-5% AWARD 7 Kidney:*
Max dose: 4.5 mg/wk included 577 Heart:?
patients with Survival:®
stage 3—4 CKD
Opioid receptor antagonist
Naltrexone/bupropion®® 32/360 mg Starting dose: 8/90 mg More than 5% weight  Contraindicated Kidney:© Adverse effects: may exacerbate depression, seizure
Max dose: 8/90 mg twice a day loss in in ESKD Heart:* disorder, and hypertension
approximately 40% Survival:® Warning and precautions: severe liver disease/ ESKD—not
of participants recommended
Contraindications: ESKD
Antiobesity medication
Orlistat>® 120 mg three 120 mg three times daily Mean Limited data. As Kidney:© Adverse effects: oily spotting, flatus with discharge, fecal
times daily approximately 3% the drug is Heart:® urgency fatty/oily stool, fecal incontinence
minimally Survival:°  Warnings/precautions: advise patients take nutritionally
absorbed, no balanced, reduced-calorie diet (30% fat), multivitamin
dosage with fat-soluble vitamin at least 2 h before or after orlistat.

adjustment is
needed in CKD

Cyclosporine administer 3 h afterward, levothyroxine at
least 4 h apart

Decreased cyclosporine exposure, increased urinary oxalate,
rare cases severe liver injury, monitor renal function in
patients at risk of renal insufficiency

Contraindications: pregnancy, chronic malabsorption
syndrome, cholestasis, known hypersensitivity
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nephrolithiasis, or hypokalemia before initiation of
phentermine-topiramate. Discontinuation of phentermine-
topiramate requires dose titration to every other day for 1
wk to avoid risk of withdrawal seizure

Contraindications patients who are pregnant, have
glaucoma, have hyperthyroidism, or within 14 d after
monoamine oxidase inhibitor use

o S
s | Table 2. Continued g
79 z
z =
FDA Indications and Dosage® o
4
Total Expected % Evidence in Beneficial s . a m
Drug Weight Loss Weight Loss Kidney Diseases  Outcomes Adverse Effects, Contraindications and Warnings =<
M Renal Dose Range &
ax Dose T
35
Stimulants T
Phentermine/topiramate > 15/92 mg Starting dose: 3.75/23 mg Mean 10.9% —7.9% (for 7.5/46  Kidney:* Adverse effects: reduced concentration, word-finding g
Max dose: 7.5/46 mg mg dose, not Heart:* difficulty, irritability, dry mouth, kidney stones, g
specific to Survival:® palpitations, modest increase in BP, hypokalemia, >
kidney disease metabolic acidosis, and nephrolithiasis %
pts —8.1/ Warnings and precautions: consider alternative antiobesity m
102.6 kg) medication for patients with metabolic acidosis, ]
S
2
2
=
E
°
o3

FDA, US Food and Drug Administration; FLOW, Evaluate Renal Function with Semaglutide Once Weekly; GIP, glucose-dependent insulinotropic polypeptide; GLP-1 RA, glucagon-like protein-1 receptor agonist;
MEN, multiple endocrine neoplasia.

“Verify dosage considerations for other comorbid conditions using the respective package insert.

"See Supplemental Table 2 for data detailing summary of outcomes.

“Indicates a lack of data or lack of conclusive evidence regarding benefit.

YIndicates positive benefits found in clinical trials.

“Not US Food and Drug Administration approved for weight loss indication as of June 30, 2024.
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AOMs are available that are safe for patients with kidney
diseases stage 1-3b but may require dose adjustment in
patients with more advanced kidney disease.

Incretin Mimetics (GLP-1 RAs and Dual GLP-1/GIP RAs)
The landscape of pharmacological therapy in kidney dis-
eases is rapidly evolving with several agents, in particular
GLP-1 RAs. As of August 16, 2024, 3 GLP-1 RAs are
approved specifically for weight loss regardless of diabetes
status: liraglutide, tirzepatide, and semaglutide. Weight
loss in the GLP-1 RA class often exceeds 5% of baseline
body weight, although degree of weight loss is variable
depending on the drug, dosage, study population, and
whether intensive lifestyle counseling was provided (see
Table 2 and Supplemental Table 2 for key GLP-1 RA data).
In the Evaluate Renal Function with Semaglutide Once
Weekly trial designed to examine the effect of semaglutide
on kidney disease outcomes in patients with type 2 diabetes
and albuminuria (eGFR 25-75), semaglutide reduced the
risk of major kidney disease outcomes by approximately
25%.4¢ A prespecified analysis of the Semaglutide Effects on
Cardiovascular Outcomes in People with Overweight or
Obesity cardiovascular outcomes trial in adults without
preexisting cardiovascular disease and BMI =27 kg/m?,
semaglutide 2.4 mg subcutaneous weekly administration
showed a reduction on a five-component kidney composite
end point by 22%, although this was largely driven
by effect on albuminuria. Rate of eGFR decline was
0.75 ml/min per 1.73 m* lower in the GLP-1 versus placebo
group at 104 weeks.*8 In a post hoc analysis of the RCT of
tirzepatide versus insulin glargine, tirzepatide decreased
albuminuria, slope of eGFR decline and a composite of
four-component kidney composite end point.*? Similarly,
an RCT with liraglutide (1.8 mg SQ daily) demonstrated a
22% lower occurrence of composite renal outcome versus
placebo and was primarily driven by the reduction of new
onset of persistent microalbuminuria.*3

When prescribing incretin mimetics, clinicians should be
aware of specific contraindications and counsel patients on
expected adverse effects. Incretin mimetics should be ini-
tiated at the lowest dose and titrate up gradually. Although
package inserts provide weekly or monthly titration sched-
ules, prescribers can opt to maintain a dose while individ-
uals work on lifestyle modifications and then increase the
dose when weight loss plateaus. To mitigate gastrointesti-
nal symptoms, patients' should be advised to consume
small meals slowly and to avoid high-fat, calorie-dense
foods. If significant nausea, indigestion, constipation, or
diarrhea occurs, prescribers should assess dietary quality
and quantity and elucidate behaviors that promote reflux,
such as large portion size, rapid meal consumption (<20
minutes), and lying down <2 hours after eating. If mod-
ifications in diet or behavior do not improve symptoms,
then a stepwise dose reduction to the last tolerable dose is
recommended. However, persistent abdominal pain and/
or vomiting may indicate pancreatitis, cholelithiasis, or
cholestasis. In these situations, prescribers should discon-
tinue incretin mimetics immediately and assess for kidney
and electrolyte abnormalities, transaminitis, or elevated
lipase or amylase levels. Imaging with ultrasound or com-
puted tomography scan may be warranted if initial

Clinical Management of Obesity and Kidney Diseases, Ikizler et al.

screening is positive. Reinitiation of incretin mimetics
may be considered if there is no diagnosis of serious
medication-related adverse effects.

GLP-1 RAs can increase hypoglycemia risk when used
in combination with sulfonylureas or insulin. If blood
glucose is well controlled, the basal insulin dose may
need to be reduced by 10%-20% with ongoing glucose
monitoring and close multidisciplinary collaboration. Pa-
tients should self-monitor BP because weight loss and re-
duced dietary salt intake may necessitate decreasing
antihypertensive treatment.>”

Opioid Receptor Antagonists

Naltrexone (an opioid receptor antagonist) combined with
bupropion (a dopamine and norepinephrine reuptake in-
hibitor) suppresses appetite and promotes weight loss.
Because of the lack of data on the safety and efficacy of
this agent in kidney diseases, presence of uncontrolled
hypertension or ESKD 'is an ‘absolute contraindication
for its use.

Orlistat

Orlistat inhibits hydrolysis of triglycerides, resulting in
reduced absorption of free fatty acids and approximately
3% weight loss. Because of its mechanism, orlistat can
increase urine oxalate levels, and its use is often limited
in clinical practice because of gastrointestinal side effects.
Its long-term kidney and cardiovascular disease outcomes
have not been studied thoroughly.

Phentermine/Topiramate

The combined formulation of phentermine and topiramate
suppress appetite and promotes weight loss. Dose adjust-
ment according to kidney function is necessary, and the
drug should be avoided in advanced kidney diseases. The
effect of phentermine/topiramate on kidney outcomes and
cardiovascular morbidity and mortality has not been
established.

Medications with Some Weight Loss Benefit But Not FDA
Approved for This Indication

Metformin

Metformin use shows modest short-term weight lowering
and long-term weight maintenance effects. Metformin’s
mechanism on weight reduction is unclear, but may be
related to improvements in insulin sensitivity, inhibition of
gluconeogenesis, and effects on gut microbiota and the
immune system. Metformin is not FDA approved for
weight loss, and its off-label use should be disclosed to
patients when prescribed for weight management. Pre-
scription of metformin should be limited to patients with
eGFR >30 ml/min per 1.73 m? to reduce the risk of
metformin-associated lactic acidosis. Gastrointestinal side
effects, such as diarrhea or bloating, are common but can be
minimized by using extended release formulation, dose
reduction to once daily, or taking with food.>8-60

Sodium-Glucose Cotransporter-2 Inhibitors

In addition to having beneficial cardiovascular-kidney-
metabolic effects, sodium-glucose cotransporter-2 (SGLT-2)
inhibitors shift metabolism to a pseudofasting state
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promoting endogenous glucose production, increased li-
polysis, and ketogenesis. In addition, SGLT-2 inhibitors can
produce up to 75 g of glucose excretion or approximately
300 calorie loss per day.®! In diabetes trials, SGLT-2 inhib-
itors reduce weight by 2.73 kg, with most of the weight loss
in the first 4 weeks.®? Weight loss effects seem more modest
in kidney diseases primarily driven by reducing total
body water.63-65

Metabolic/Bariatric Surgery in Obesity and Kidney
Diseases

Metabolic/bariatric surgery, first developed in the 1950s,
remains the most durable and effective intervention for the
treatment of obesity. Very few randomized trials of
metabolic/bariatric surgery have included individuals
with kidney diseases, but high-quality evidence from ex-
isting trials and follow-up data of large cohorts of adults
suggest that these procedures are safe and effective, and
kidney diseases should not be considered a contraindica-
tion. However, patients with advanced kidney diseases and
those treated with dialysis have higher mortality and com-
plication rates after metabolic/bariatric surgery than those
with earlier stages or no kidney disease. Absolute mortality
rates with metabolic/bariatric surgery are very low regard-
less of kidney disease stage,®® and selection and optimiza-
tion of patients by a multidisciplinary team may help to
mitigate risks associated with metabolic/bariatric sur-
gery.%” Metabolic/bariatric surgery can be complicated
by AKI, hyperoxaluria, kidney stones, and surgical com-
plications (Supplemental Table 3). The risk of postsurgical
complications should be discussed with patients when de-
termining referral for metabolic/bariatric surgery.

Considerations for Metabolic/Bariatric Surgery
Candidacy in Patients with Kidney Diseases

Patients with severe or uncontrolled psychiatric disor-
ders, eating disorders, or active substance use disorders
are not considered good candidates for metabolic/
bariatric surgery. Special considerations should be given
to comorbid conditions. that increase operative risk, in-
cluding established cardiovascular disease, uncontrolled
hypertension, diabetes, and obstructive sleep apnea. Sim-
ilarly, risk-benefit ratio among older adults with or with-
out frailty should be considered before referring patients
for metabolic/bariatric surgery because benefits in this
population have not been well established. Upon deter-
mination of appropriateness for metabolic/bariatric sur-
gery, patients should be referred to an accredited
metabolic/bariatric surgery center (e.g., Metabolic and
Bariatric Surgery Accreditation and Quality Improve-
ment Program). In addition to potential eligibility for
the procedures, preoperative nutrition counseling should
consider the unique dietary and fluid needs of patients
with kidney diseases. Patients receiving maintenance di-
alysis or with advanced kidney disease are often instruc-
ted to restrict their fluid intake. Any fluid restrictions may
need to be adjusted, especially during the first few
months after metabolic/bariatric surgery when solid
food intake may not be tolerated.%®
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Benefits and Risks of Metabolic/Bariatric Surgery in
Persons Living with Kidney Disease

Bariatric procedures, including intestinal bypass proce-
dures, such as Roux-en-Y gastric bypass, and gastric
reduction procedures, such as sleeve gastrectomy, reduce
body weight, improve glycemic control, and lower BP,
which may reduce risk of kidney disease progression.®®
Bariatric procedures may also benefit the kidneys
through alterations in adipokine signaling, such-as in-
creasing adiponectin levels (leading to improvement in
podocyte effacement and reduction in albuminuria) and
reducing leptin levels (resulting in reduction of renin-
angiotensin-aldosterone system activation and improved
BP control).

Observational studies have reported a lower risk of
incident kidney disease (measured using eGFR <60 ml/
min per 1.73 m* or development of albuminuria) among
those undergoing metabolic/bariatric surgery’®”! and im-
provement in glomerular hyperfiltration.”? At the 5-year
follow-up of the Surgical Treatment and Medications Po-
tentially Eradicate Diabetes Efficiently randomized con-
trolled trial (comparing  different bariatric procedures
with medical therapy), the urine albumin-creatinine ratio
was significantly lower in the sleeve gastrectomy group
compared with the medical therapy group.”® Most of these
studies- examined the changes in kidney function using
creatinine-based eGFR, which is likely confounded by
loss of lean muscle mass. In addition, previous studies
have not compared changes in kidney measures in persons
with obesity receiving metabolic/bariatric surgery versus
recently FDA-approved GLP-1 RA or GLP-1/GIP RAs,
such as semaglutide and tirzepatide.”

In adults with non-dialysis-dependent kidney diseases,
several observational studies noted lower risk of kidney
disease outcome measures, such as >30% decline in eGFR
and doubling of serum creatinine and ESKD in obese
adults who underwent metabolic/bariatric surgery versus
those who did not.”> One retrospective study (n=425) with
8-year follow-up, which included adults with obesity and
kidney disease stages 3—4, reported a 60% lower risk of
progression of kidney impairment and a 44% lower risk of
kidney failure or death in those who underwent
metabolic/bariatric surgery compared with those treated
with GLP-1 RA alone”® (Table 3). Metabolic/bariatric sur-
gery has been prescribed in patients with advanced kidney
diseases to improve candidacy for transplantation.8? Lim-
ited studies suggest that more than 50% of patients with
ESKD and class 3 obesity can be listed for kidney trans-
plant within 5 years or less after metabolic/bariatric
surgery.80.:83

Following Patients Throughout the Surgical Process

The effect of metabolic/bariatric surgery on kidney func-
tion and health can be evaluated by monitoring the serum
creatinine level and UPCR/urine albumin-creatinine ratio
over time. Because patients may lose muscle mass after
bariatric/metabolic surgery and urinary creatinine excre-
tion may subsequently decline, timed urine collections may
provide more reliable assessments of change in urinary
protein or albumin excretion if urine collection is performed
correctly.?” Monitoring during the early postoperative
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Table 3. Clinical outcomes after metabolic/bariatric surgery in patients with kidney disease
. o 0 Impact on Kidney Function (eGFR,
Study Type of Study/n Bgfe]me Sl orr 14D Procedure % Body WelSgt/Numiiggctease P Albuminuria) and Other
age/Albuminuria in BMI Clinical Outcomes
Chang et al.”” Matched case- eGFR <60: 4.7% Roux-en-Y gastric bypass (96.5%) 5 yr: 34.2 kg loss versus 1.3 kg eGFR decline >30%: HR, 0.46; 95%
(United States) control eGFR 60-89: 27.5% Sleeve gastrectomy (3.5%) gain in the control group CL 0.36 to 0.60
study /1970 eGFR >90: 67.8% Doubling of serum creatinine or
ESKD: 0.49 (0.30 to 0.82)
Liakopuolos Matched case- eGFR: 99.4 (17.6) in the Roux-en-Y gastric bypass Surgery: —8.85 kg/m* (—9.08 ~ Macroalbuminuria: HR, 0.55; 95%
et al.”® (Sweden) control /10642 surgery group to —8.61) CI, (0.47 to 0.65)
Albuminuria: 26.8% Severe kidney disease (HR, 0.50;
95% CI, 0.37 to 0.68)
RRT (HR, 0.25; 95% CI, 0.08 to 0.72)
Shulman Matched eGFR: 92.4 (14.6) Vertical band gastroplasty: 68.1% No data ESKD: overall: HR, 0.46 (95% CI,
et al.”® (JO) prospective Gastric bypass: 13.2% 0.24 to 0.90)
cohort study Adjustable banding: 18.7%
(50S)/4047
Coleman et al.”> Retrospective Stage 3-93.5% Roux-en-Y gastric bypass-61%; sleeve No data Risk of mortality: HR, 0.21; 95%
(United States) matched cohort/ Stage 4-6.5% gastrectomy—36% and adjustable CL 0.1 to 0.32
802 (surgery) Proteinuria A2/A3—36.7% gastric banding—3% A
Kukla et al.8 Retrospective ESKD Sleeve gastrectomy Mean weight loss: 26.5 +/1 12.8 Active listing: 37/54 DG patients 5
(United States) study /54 kg at 12-mo follow-up versus 14/50 in the <
(SG group) control group z
Kidney transplant: 20/54 patients §
versus 14/50 in the control group, a8
Soliman et al.8! Retrospective ESKD Roux-en-Y gastric bypass—24 Mean weight loss (12 mo): 23.26 Listed for transplant: 47% (n=18) ]
study /MBS-AQIP Laparoscopic sleeve gastrectomy—14  +/10.37 kg Kidney transplant: 21% (n=8) 2
2011-2018 (n=38) =X
Aminian et al.”® 425 patients CKD progression, defined as Surgery: 183 (RYGB: 54.1%; Mean weight loss (8 yr): surgery Composite end point: favoring )
decline of eGFR by =50% or SG: 45.9%) 21.6% versus GLP-1 RA group  surgery 0.40 (95% CI, 0.21 2.
to <15 ml/min per 1.73 m?, GLP-1 RA: 242 8.1% P < 0.001 to 0.76) <
initiation of dialysis, or %’_
kidney transplant =
=N
BMI, body mass index; CI, confidence interval; GLP-1 RA, glucagon-like protein-1 receptor agonist. E
=)
§.
]
E
N
]
e
2
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Table 4. Kidney-specific metabolic/bariatric surgery checklist

Time Period

Immediate preoperatively
Obtain baseline creatinine and UPCR/UACR

Optimize fluid status, electrolytes, chemistries, hemoglobin
Early postoperative care
Ensure adequate fluid intake
Monitor urine output
Monitor for rhabdomyolysis
Avoid medications that pose unnecessary kidney risk
Renally dose medications
Adjust hypertension and diabetes medications
Follow serum creatinine daily
Longer term follow-up
Monitor for hyperoxaluria and kidney stone risk
Trend serum creatinine and proteinuria
Prompt referral to nephrology if serum creatinine rising
Follow bone mineral disease parameters
Monitor for vitamin D deficiency
Monitor for inadequate protein intake
Monitor mineral bone disease parameters
Avoid NSAIDs
Adjust hypertension and diabetes medications
Monitor for sarcopenia and frailty
Monitor for micro and macronutrient undernutrition

Consult nephrology on patients with preexisting kidney disease

CKD Stage
1-5 5D
Yes 2
Yes Yes
Yes Yes
Yes Yes
Yes \—
Yes —
Yes —
Yes Yes
Yes Yes
Yes —
Yes —
Yes —
Yes —
Yes Yes
Yes Yes
Yes Yes
Yes Yes
Yes —
Yes Yes
Yes Yes
Yes Yes

NSAID, nonsteroidal anti-inflammatory drug; UACR, urine albumin-creatinine ratio.

period is designed to minimize patient risk by watching for
peri-perative complications, adjusting medications, and
avoiding risks of AKIL Over the longer term, assessing
patients for general and kidney-specific risks that may
develop is recommended (Table 4). Because risk of oxalate
nephropathy is higher in persons undergoing intestinal
bypass, nonbypass procedures may be preferred for
transplant-eligible candidates to prevent kidney oxalate
deposition, but more research is needed to determine the
best procedure. Furthermore, close monitoring for the risk
of malnutrition (higher risk in those undergoing malab-
sorptive procedures) is'recommended for all populations
with kidney diseases, especially in those with advanced
disease or on dialysis.

Implementation Considerations

Consideration of the barriers and facilitators to address-
ing obesity as an important adverse health risk for per-
sons with kidney disease is essential for implementation
of this KHG. Table 5 summarizes the ideal framework for
the comprehensive management of persons living with
obesity and kidney diseases. Although knowledge of
obesity management is important, clinicians must also
be willing to prescribe lifestyle modifications and weight
loss medications and/or refer patients to metabolic and
bariatric surgery centers. Clinicians must also consider
local insurance coverage, cost, and patient support for
initiation and maintenance of interventions. Prohibitive
cost and lack of insurance coverage continue to limit
access to the most effective weight loss medications,
particularly for individuals from low-income and
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underprivileged communities. Currently, Medicare and
Medicaid provide coverage only for semaglutide given
subcutaneously to reduce the risk of heart attacks and
stroke in people with cardiovascular disease who are
overweight or obese.

Future Research and Policy Priorities

Although the evidence for appropriate management of
obesity is expanding in patients living with kidney dis-
eases, gaps in knowledge and implementation require at-
tention. A team-based approach to weight management is
preferred to ensure intensive, holistic treatment, but this is
often not feasible because of limited clinical resources and
lack of policies, payment models, and insurance coverage
to encourage and prioritize comprehensive treatment. If
possible, clinicians should collaborate with registered die-
titians who have a certificate of training in obesity,*? are a
certified specialist in renal nutrition and/or obesity and
weight management, or have completed other relevant
continuing education or experience. Despite current cover-
age of medical nutrition therapy by most insurance pro-
viders, including Medicare, there is limited use of
registered dietitians in the setting of kidney diseases. Col-
laboration with obesity medicine specialists and/or
bariatric/metabolic surgeons may also be beneficial. The
following key points provide an overview of important
future research and policy priorities.

Research Priorities

¢ Define how changes in body composition affect the ac-
curacy of GFR estimation.
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Table 5. Key practice points for the management of persons living with obesity and kidney disease

Psychosocial Assessment and Management

> Communicate with empathy and ask permission to discuss weight

> Screen for mood, anxiety, eating disorders, and substance misuse. Comprehensive nephrology clinics should have ready access
to mental health professionals

> Screen for health-related social needs, involve social worker, and provide information on support services

> Assess for patient motivation and understanding of patient goals for weight loss

> Consider involvement of a multidisciplinary team and identify referral pathways to address psychosocial needs throughout
treatment (management) process

Lifestyle Modifications Special Considerations

> Frame weight management goals in terms of managing Hemodialysis
risk of kidney diseases and associated comorbidities Assure adequate protein intake because of the high risk of PEW
> Reflect each person’s preferences, willingness, and Peritoneal dialysis
ability to engage with available resources in weight Account for glucose load when calculating daily calorie intake
loss approaches After transplant
> Refer to registered dietitians and exercise physiologists Discuss the risk of rapid weight gain after transplant
or trainers to encourage lifelong lifestyle modifications to ~ Encourage gradual increase in exercise after transplant surgery
achieve and maintain weight and behaviors that align
with kidney health goals

Pharmacologic Therapies Special Considerations

Patients on insulin
Monitor for hypoglycemia if on insulin and using GLP-1
Patients with ESKD
Consider slower dose uptitration and achieving a lower
maximum dose

> Gain proficiency in prescribing AOMs and monitoring
use to ensure efficacy and safety in adults living with
obesity and kidney diseases

> Consider eGFR, comorbidities, and unique barriers to
weight loss (e.g., cravings, portion control, insulin
resistance, frailty) when prescribing AOMs

> Consider prescribing GLP-1 RAs or dual GLP-1 and GIP
RAs for the most effective and beneficial outcomes

> Consider collaboration and communication with primary
care and endocrinology clinicians when adjusting complex
diabetes regimens for people with obesity, diabetes, and
kidney diseases

Metabolic and Bariatric Surgery Special Considerations

> Refer individuals with kidney disease and class 2 or
class 3 obesity despite use of lifestyle modifications
and/or AOMs to bariatric centers for further assessment
of MBS

> Consider referral for either sleeve gastrectomy or gastric
bypass as potential options in adults with obesity and
kidney disease, depending on individual factors

> Monitor individuals with obesity and kidney diseases
undergoing metabolic/bariatric surgery for increased risk
of kidney stones and malnutrition, especially in those with
advanced kidney disease

> Include a multidisciplinary care team both before and after
metabolic/bariatric surgery to coordinate care and sustain
weight loss

Kidney transplant candidates
Sleeve gastrectomy may be preferred in kidney transplant
candidates over gastric bypass to avoid negative effects on
absorption of immunosuppression and oxalate absorption

AOM, antiobesity medication; GIP, glucose-dependent insulinotropic polypeptide; GLP-1 RA, glucagon-like protein-1 receptor
agonist; PEW, protein energy wasting.

Determine the effect of lifestyle modification interven-
tions and AOMs in subgroups of patients living with
kidney diseases and obesity including advanced stages of
kidney disease, patients with kidney transplantation, and
patients with frailty and sarcopenic obesity.

Delineate whether combined lifestyle interventions, such
as diet with exercise, is more effective than individu-
al treatments.

Establish whether the short- and midterm safety profile for
AOMs in the general population generally reflects the

safety profile in patients with stages 3-5 CKD, including
ones on dialysis and with kidney transplantation. A dil-
igent approach, including phase 4 studies, is necessary.
Determine the cost-effectiveness of obesity management
strategies in patients with kidney diseases.

Perform economic analyses and modeling for cost-be-
nefit and return on investment for single or combined
weight management strategies to provide concrete data
for policymakers to integrate these approaches in in-
surance plans.
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Policy Priorities

» Advocate for better insurance coverage and higher re-
imbursement rates across the care continuum. Additional
innovative approaches, such as telenutrition and virtual
visits, could be incorporated into the obesity manage-
ment bundle.

Education Priorities

+ Encourage adequate training, time, and interdisciplinary
care teams to best facilitate comprehensive and sensitive
conversations around weight management.

+ Enhance obesity management training and education for
nephrologists during fellowship and with continuing
medical education.

* Develop and evaluate group education models that
incorporate kidney diseases, diabetes, and obesity
knowledge/skill building for patients.

Quality Improvement Priorities

 Develop toolkits to build, strengthen, and sustain mul-
tidisciplinary care teams (including registered dietitian,
obesity medicine, physical therapy, and mental
health providers).

» Create workflows to encourage integration of obesity
assessment, discussions, and treatment into kidney dis-
ease treatment.

Disclosures

Disclosure forms, as provided by each author, are available with
the online version of the article at http://linkslww.com/
JSN/E859.

Funding

S. Beddhu: National Institute of Diabetes and Digestive
and Kidney Diseases (RO1IDK128640 and T35DK103596) and
National Institute on Aging (R01AG074592). M.N. Harhay:
National Institute of Diabetes and Digestive and Kidney Dis-
eases (R0O1DK124388). B. Kistler: National Center for Advancing
Translational Sciences (K12TR004415). D.B. Sarwer: National
Institute’ of Diabetes and Digestive and Kidney Diseases
(RO1DK133264) and National Institute on Drug Abuse
(R21AA029145).

Acknowledgments

The following acknowledgment statement is specific to ASN
KHG. The content of this article reflects the personal experience
and views of the authors and should not be considered medical
advice or recommendation. This ASN KHG is intended to
reflect current practice and as a resource and concise point
of reference geared toward clinicians caring for persons with
kidney diseases. The guidance should not preclude clinical
judgment and must be applied in the context of the specific
patient, with adjustments for patient preferences, comorbidities,
and other factors.

The content is solely the responsibility of the authors and does
not necessarily represent the official views of the National Insti-
tutes of Health.

12 JASN

Author Contributions

Conceptualization: Srinivasan Beddhu, Alex R. Chang, Allon N.
Friedman, T. Alp Ikizler, Elizabeth Yakes Jimenez, Holly J. Kramer,
Aleksandra Kukla, LindaMarie U. Lavenburg, Sankar Dass Nav-
aneethan, John Ortiz, Rocio I. Pereira, Philip R. Schauer, Evan
M. Zeitler.

Project administration: ASN Kidney Health Guidance.

Writing — original draft: Srinivasan Beddhu, Alex R. Chang, Allon
N. Friedman, Meera N. Harhay, T. Alp Ikizler, Elizabeth Yakes
Jimenez, Brandon Kistler, Holly J. Kramer, Aleksandra Kukla,
LindaMarie U. Lavenburg, Sankar Dass Navaneethan, Rocio L
Pereira, David B. Sarwer, Evan M. Zeitler.

Writing - review & editing: Srinivasan Beddhu, Alex R. Chang,
Allon N. Friedman, Meera N. Harhay, T. Alp Ikizler, Elizabeth
Yakes Jimenez, Brandon Kistler, Holly J. Kramer, Aleksandra
Kukla, Kristin Larson, LindaMarie U. Lavenburg, Sankar Dass
Navaneethan, John Ortiz, Rocio I. Pereira, Philip R. Schauer,
Evan M. Zeitler.

Supplemental Material

This article contains the following supplemental material online
at http://links.lww.com/JSN/E858.

Supplemental Table 1. Health-related social needs screening
resources and referral options.

Supplemental Table 2. Review of key studies on incre-
tin' mimetics.

Supplemental Table 3. General benefits and risks with various
bariatric procedures.

References

1. Centers for Disease Control and Prevention. Obesity. U.S.
Centers for Disease Control and Prevention; 2024. Accessed July
15, 2024. https://www.cdc.gov/obesity/index.html

2. Nowak KL, You Z, Gitomer B, et al. Overweight and obesity are
predictors of progression in early autosomal dominant polycystic
kidney disease. ] Am Soc Nephrol. 2018;29(2):571-578. doi:10.
1681/ASN.2017070819

3. Xu T, Sheng Z, Yao L. Obesity-related glomerulopathy: patho-
genesis, pathologic, clinical characteristics and treatment. Front
Med. 2017;11(3):340-348. doi:10.1007/s11684-017-0570-3

4. D’'Agati VD, Chagnac A, de Vries AP, et al. Obesity-related
glomerulopathy: clinical and pathologic characteristics and
pathogenesis. Nat Rev Nephrol. 2016;12(8):453-471. doi:10.
1038/nrneph.2016.75

5. Wu C, Wang AY, Li G, Wang L. Association of high body mass
index with development of interstitial fibrosis in patients with
IgA nephropathy. BMC Nephrol. 2018;19(1):381. doi:10.1186/
$12882-018-1164-2

6. Kataoka H, Ohara M, Shibui K, et al. Overweight and obesity
accelerate the progression of IgA nephropathy: prognostic utility
of a combination of BMI and histopathological parameters. Clin
Exp Nephrol. 2012;16(5):706-712. doi:10.1007/s10157-012-
0613-7

7. Berthoux F, Mariat C, Maillard N. Overweight/obesity revisited
as a predictive risk factor in primary IgA nephropathy. Nephrol
Dial Transplant. 2013;28(suppl 4):iv160-iv166. doi:10.1093/
nd/gft286

8. Ku E, Whelan AM, McCulloch CE, et al. Weighing the waitlist:
weight changes and access to kidney transplantation among
obese candidates. PLoS One. 2020;15(11):e0242784. doi:10.
1371/journal.pone.0242784

9. Blissmer B, Riebe D, Dye G, Ruggiero L, Greene G, Caldwell M.
Health-related quality of life following a clinical weight loss
intervention among overweight and obese adults: intervention
and 24 month follow-up effects. Health Qual Life Outcomes.
2006;4:43. doi:10.1186/1477-7525-4-43

10. Fontaine KR, Barofsky I, Bartlett SJ, Franckowiak SC, Andersen
RE. Weight loss and health-related quality of life: results at 1-
year follow-up. Eat Behav. 2004;5(1):85-88. doi:10.1016/
$1471-0153(03)00059-X


http://links.lww.com/JSN/E859
http://links.lww.com/JSN/E859
http://links.lww.com/JSN/E858
http://links.lww.com/JSN/E858
http://links.lww.com/JSN/E858
http://links.lww.com/JSN/E858
https://www.cdc.gov/obesity/index.html
https://doi.org/10.1681/ASN.2017070819
https://doi.org/10.1681/ASN.2017070819
https://doi.org/10.1007/s11684-017-0570-3
https://doi.org/10.1038/nrneph.2016.75
https://doi.org/10.1038/nrneph.2016.75
https://doi.org/10.1186/s12882-018-1164-2
https://doi.org/10.1186/s12882-018-1164-2
https://doi.org/10.1007/s10157-012-0613-7
https://doi.org/10.1007/s10157-012-0613-7
https://doi.org/10.1093/ndt/gft286
https://doi.org/10.1093/ndt/gft286
https://doi.org/10.1371/journal.pone.0242784
https://doi.org/10.1371/journal.pone.0242784
https://doi.org/10.1186/1477-7525-4-43
https://doi.org/10.1016/S1471-0153(03)00059-X
https://doi.org/10.1016/S1471-0153(03)00059-X

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Matsushita K, van der Velde M, Astor BC, et al.; Chronic Kidney
Disease Prognosis Consortium. Association of estimated glo-
merular filtration rate and albuminuria with all-cause and car-
diovascular mortality in general population cohorts: a
collaborative meta-analysis. Lancet. 2010;375(9731):
2073-2081. doi:10.1016/S0140-6736(10)60674-5

Gregg EW, Jakicic JM, Blackburn G, et al.; Look AHEAD Re-
search Group. Association of the magnitude of weight loss and
changes in physical fitness with long-term cardiovascular dis-
ease outcomes in overweight or obese people with type 2 di-
abetes: a post-hoc analysis of the Look AHEAD randomised
clinical trial. Lancet Diabetes Endocrinol. 2016;4(11):913-921.
doi:10.1016/52213-8587(16)30162-0

Franz MJ, Boucher JL, Rutten-Ramos S, VanWormer J). Lifestyle
weight-loss intervention outcomes in overweight and obese
adults with type 2 diabetes: a systematic review and meta-
analysis of randomized clinical trials. / Acad Nutr Diet. 2015;
115(9):1447-1463. doi:10.1016/j.jand.2015.02.031

Office for the Assistant Secretary of Planning and Evaluation.
Addressing Health- Related Social Needs in Communities across
the Nation. US Department of Health and Human Services
(HHS); 2023. Accessed July 19, 2024. https://aspe.hhs.gov/
reports/hhs-call-action

Hood CM, Gennuso KP, Swain GR, Catlin BB. County health
rankings: relationships between determinant factors and health
outcomes. Am J Prev Med. 2016;50(2):129-135. doi:10.1016/j.
amepre.2015.08.024

Norris KC, Beech BM. Social determinants of kidney health:
focus on poverty. Clin ] Am Soc Nephrol. 2021;16(5):809-811.
doi:10.2215/CJN.12710820

Kalarchian MA, Marcus MD, Levine MD, et al. Psychiatric
disorders among bariatric surgery candidates: relationship to
obesity and functional health status. Am J Psychiatry. 2007;
164(2):328-374. doi:10.1176/ajp.2007.164.2.328

Mitchell JE, Selzer F, Kalarchian MA, et al. Psychopathology
before surgery in the longitudinal assessment of bariatric
surgery-3 (LABS-3) psychosocial study. Surg Obes Relat Dis.
2012;8(5):533-541. doi:10.1016/j.s0ard.2012.07.001

Phelan SM, Burgess DJ, Yeazel MW, Hellerstedt WL, Griffin JM,
van Ryn M. Impact of weight bias and stigma on quality of care
and outcomes for patients with obesity. Obes Rev:2015;16(4):
319-326. doi:10.1111/0br.12266

Pearl RL, Puhl RM. Weight bias internalization and health: a
systematic review. Obes Rev. 2018;19(8):1141-1163. doi:10.
1111/0br. 12701

Puhl RM, Peterson JL, Luedicke J. Motivating or stigmatizing?
Public perceptions of weight-related language used by health
providers. Int ] Obes. 2013;37(4):612—619. doi:10.1038/ijo.
2012.110

Auckburally S, Davies E, Logue J. The use of effective language
and communication in the management of obesity: the chal-
lenge for healthcare professionals. Curr Obes Rep. 2021;10(3):
274-281. doi:10.1007/s13679-021-00441-1

Sherson EA, Yakes Jimenez E, Katalanos N. A review of the use
of the 5 A’s model for weight loss counselling: differences
between physician practice-and patient demand. Fam Pract.
2014;31(4):389-398. doi:10.1093/fampra/cmu020

Magkos F, Fraterrigo G, Yoshino J, et al. Effects of moderate and
subsequent progressive weight loss on metabolic function and
adipose tissue biology in humans with obesity. Cell Metab.
2016;23(4):591-601. doi:10.1016/j.cmet.2016.02.005

Avenell A, Brown TJ, McGee MA, et al. What interventions
should we add to weight reducing diets in adults with
obesity? A systematic review of randomized controlled trials of
adding drug therapy, exercise, behaviour therapy or combina-
tions of these interventions. / Hum Nutr Diet. 2004;17(4):
293-316. doi:10.1111/j.1365-277X.2004.00530.x

Curioni CC, Lourenco PM. Long-term weight loss after diet and
exercise: a systematic review. Int | Obes (Lond). 2005;29(10):
1168-1174. doi:10.1038/sj.ij0.0803015

Kidney Disease Improving Global Outcomes (KDIGO)

CKD Work Group. KDIGO 2024 clinical practice guideline
for the evaluation and management of chronic kidney disease.
Kidney Int. 2024;105(4S):5117-S314. doi:10.1016/j.kint.2023.
10.018

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Clinical Management of Obesity and Kidney Diseases, Ikizler et al.

Donnelly JE, Blair SN, Jakicic J]M, Manore MM, Rankin JW,
Smith BK.; American College of Sports Medicine. American
College of Sports Medicine Position Stand. Appropriate physical
activity intervention strategies for weight loss and prevention of
weight regain for adults. Med Sci Sports Exerc. 2009;41(2):
459-471. doi:10.1249/MSS.0b013e3181949333

Jensen MD, Ryan DH, Apovian CM, et al. 2013 AHA/ACC/TOS
guideline for the management of overweight and obesity in
adults: a report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines and the
Obesity Society. Circulation. 2014;129(25 suppl 2):5102-5138.
doi:10.1161/01.cir.0000437739.71477 .ee

Pownall HJ, Bray GA, Wagenknecht LE, et al. Changes in body
composition over 8 years in a randomized trial of a lifestyle
intervention: the look AHEAD study. Obesity (Silver Spring).
2015;23(3):565-572. doi:10.1002/0by.21005

Look AHEAD Research Group. Effect of a long-term behavioural
weight loss intervention on nephropathy in overweight or obese
adults with type 2 diabetes: a secondary analysis of the Look
AHEAD randomised clinical trial.-Lancet Diabetes Endocrinol.
2014;2(10):801-809. doi:10.1016/52213-8587(14)70156-1
Chao AM, Quigley KM, Wadden TA. Dietary-interventions for
obesity: clinical and mechanistic findings. J Clin Invest. 2021;
131(1):e140065. doi:10:1172/)CI140065

Ikizler TA, Robinson-Cohen C, Ellis C, et al. Metabolic effects of
diet and exercise in patients with moderate to severe CKD: a
randomized clinical trial. /| Am Soc Nephrol. 2018;29(1):
250-259. doi:10.1681/ASN.2017010020

Gregg EW, Chen H, Wagenknecht LE, et al. Association of an
intensive lifestyle intervention with remission of type 2 diabetes.
JAMA:2012;308(23):2489-2496. doi:10.1001/jama.2012.
67929

Lean ME, Leslie WS, Barnes AC, et al. Primary care-led weight
management for remission of type 2 diabetes (DiRECT): an open-
label, cluster-randomised trial. Lancet. 2018;391(10120):
541-551. doi:10.1016/50140-6736(17)33102-1

Niemeijer A, Lund H, Stafne SN, et al. Adverse events of ex-
ercise therapy in randomised controlled trials: a systematic
review and meta-analysis. Br J Sports Med. 2020;54(18):
1073-1080. doi:10.1136/bjsports-2018-100461

Conley MM, McFarlane CM, Johnson DW, Kelly JT, Campbell
KL, MacLaughlin HL. Interventions for weight loss in people
with chronic kidney disease who are overweight or obese.
Cochrane Database Syst Rev. 2021;3(3):CD013119. doi:10.
1002/14651858.CD013119.pub2

Bennett PN, Bohm C, Harasemiw O, et al. Physical activity and
exercise in peritoneal dialysis: International Society for Perito-
neal dialysis and the global renal exercise network practice
recommendations. Perit Dial Int. 2022;42(1):8-24. doi:10.1177/
08968608211055290

Ikizler TA, Burrowes JD, Byham-Gray LD, et al. KDOQI clinical
practice guideline for nutrition in CKD: 2020 update. Am J
Kidney Dis. 2020;76(3 suppl 1):51-5107. doi:10.1053/j.ajkd.
2020.05.006

LeBlanc EL, Patnode CD, Webber EM, et al. Behavioral and
Pharmacotherapy Weight Loss Interventions to Prevent Obesity-
Related Morbidity and Mortality in Adults: An Updated Sys-
tematic Review for the U.S. Preventive Services Task Force
[Internet]. Agency for Healthcare Research and Quality (US);
2018. (Evidence Synthesis, No. 168.). https://www.ncbi.nlm.nih.
gov/books/NBK532379/

Jastreboff AM, Aronne LJ, Ahmad NN, et al. Tirzepatide once
weekly for the treatment of obesity. N Engl ] Med. 2022;387(3):
205-216. doi:10.1056/NEJM0a2206038

Heerspink HJL, Sattar N, Pavo I, et al. Effects of tirzepatide
versus insulin glargine on kidney outcomes in type 2 diabetes in
the SURPASS-4 trial: post-hoc analysis of an open-label, rand-
omised, phase 3 trial. Lancet Diabetes Endocrinol. 2022;10(11):
774-785. doi:10.1016/52213-8587(22)00243-1

Mann JFE, Orsted DD, Brown-Frandsen K, et al. Liraglutide and
renal outcomes in type 2 diabetes. N Engl ] Med. 2017;377(9):
839-848. doi:10.1056/nejmoal616011

Mann JFE, Fonseca V, Mosenzon O, et al. Effects of liraglutide
versus placebo on cardiovascular events in patients with type 2
diabetes mellitus and chronic kidney disease. Circulation. 2018;

JASN m: 1-15, wmm, 2024 13



https://doi.org/10.1016/S0140-6736(10)60674-5
https://doi.org/10.1016/S2213-8587(16)30162-0
https://doi.org/10.1016/j.jand.2015.02.031
https://aspe.hhs.gov/reports/hhs-call-action
https://aspe.hhs.gov/reports/hhs-call-action
https://doi.org/10.1016/j.amepre.2015.08.024
https://doi.org/10.1016/j.amepre.2015.08.024
https://doi.org/10.2215/CJN.12710820
https://doi.org/10.1176/ajp.2007.164.2.328
https://doi.org/10.1016/j.soard.2012.07.001
https://doi.org/10.1111/obr.12266
https://doi.org/10.1111/obr.12701
https://doi.org/10.1111/obr.12701
https://doi.org/10.1038/ijo.2012.110
https://doi.org/10.1038/ijo.2012.110
https://doi.org/10.1007/s13679-021-00441-1
https://doi.org/10.1093/fampra/cmu020
https://doi.org/10.1016/j.cmet.2016.02.005
https://doi.org/10.1111/j.1365-277X.2004.00530.x
https://doi.org/10.1038/sj.ijo.0803015
https://doi.org/10.1016/j.kint.2023.10.018
https://doi.org/10.1016/j.kint.2023.10.018
https://doi.org/10.1249/MSS.0b013e3181949333
https://doi.org/10.1161/01.cir.0000437739.71477.ee
https://doi.org/10.1002/oby.21005
https://doi.org/10.1016/S2213-8587(14)70156-1
https://doi.org/10.1172/JCI140065
https://doi.org/10.1681/ASN.2017010020
https://doi.org/10.1001/jama.2012.67929
https://doi.org/10.1001/jama.2012.67929
https://doi.org/10.1016/S0140-6736(17)33102-1
https://doi.org/10.1136/bjsports-2018-100461
https://doi.org/10.1002/14651858.CD013119.pub2
https://doi.org/10.1002/14651858.CD013119.pub2
https://doi.org/10.1177/08968608211055290
https://doi.org/10.1177/08968608211055290
https://doi.org/10.1053/j.ajkd.2020.05.006
https://doi.org/10.1053/j.ajkd.2020.05.006
https://www.ncbi.nlm.nih.gov/books/NBK532379/
https://www.ncbi.nlm.nih.gov/books/NBK532379/
https://doi.org/10.1056/NEJMoa2206038
https://doi.org/10.1016/S2213-8587(22)00243-1
https://doi.org/10.1056/nejmoa1616011

ASN KIDNEY HEALTH GUIDANCE

Www.jasn.org

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

14

138(25):2908-2918. doi:10.1161/CIRCULATIONAHA.118.
036418

Mann JFE, Fonseca VA, Poulter NR, et al. Safety of liraglutide in
type 2 diabetes and chronic kidney disease. Clin | Am Soc
Nephrol. 2020;15(4):465-473. doi:10.2215/CJN.11881019
Perkovic V, Tuttle KR, Rossing P, et al. Effects of semaglutide on
chronic kidney disease in patients with type 2 diabetes. N Engl J
Med. 2024;391(2):109-121. doi:10.1056/NEJMoa2403347
Heerspink HJL, Apperloo E, Davies M, et al. Effects of sem-
aglutide on albuminuria and kidney function in people with
overweight or obesity with or without type 2 diabetes: ex-
ploratory analysis from the STEP 1, 2, and 3 trials. Diabetes Care.
2023;46(4):801-810. doi:10.2337/dc22-1889

Colhoun HM, Lingvay I, Brown PM, et al. Long-term kidney
outcomes of semaglutide in obesity and cardiovascular disease
in the SELECT trial. Nat Med. 2024;30(7):2058-2066. doi:10.
1038/541591-024-03015-5

Wilding JohnPH, Batterham RL, Calanna S, et al. Once-weekly
semaglutide in adults with overweight or obesity. New Engl J
Med. 2021;384(11):989-1002. doi:10.1056/NEJM0a2032183
Tuttle KR, Bosch-Traberg H, Cherney DZI, et al. Post hoc
analysis of SUSTAIN 6 and PIONEER 6 trials suggests that people
with type 2 diabetes at high cardiovascular risk treated with
semaglutide experience more stable kidney function compared
with placebo. Kidney Int. 2023;103(4):772-781. doi:10.1016/j.
kint.2022.12.028

Mosenzon O, Blicher TM, Rosenlund S, et al. Efficacy and safety
of oral semaglutide in patients with type 2 diabetes and mod-
erate renal impairment (PIONEER 5): a placebo-controlled,
randomised, phase 3a trial. Lancet Diabetes Endocrinol. 2019;
7(7):515-527. doi:10.1016/52213-8587(19)30192-5

Botros FT, Gerstein HC, Malik R, et al. Dulaglutide and kidney
function-related outcomes in type 2 diabetes: a REWIND post
hoc analysis. Diabetes Care. 2023;46(8):1524-1530. doi:10.
2337/dc23-0231

Sposito AC, Bonilha I, Luchiari B, et al. Cardiovascular safety of
naltrexone and bupropion therapy: systematic review-and meta-
analyses. Obes Rev. 2021;22(6):e13224. doi:10.1111/obr.
13224

Khera R, Murad MH, Chandar AK, et al. Association of phar-
macological treatments for obesity with weight loss and adverse
events: a systematic review and meta-analysis. JAMA. 2016;
315(22):2424-2434. doi:10.1001/jama.2016.7602

Gadde K, Allison D, Ryan D, et al. Effects of low-dose,
controlled-release, phentermine plus topiramate combination
on weight and associated comorbidities-in overweight and
obese adults (CONQUER): a randomised, placebo-controlled,
phase 3 trial. Lancet. 2011;377(9774):1341-1352. doi:10.1016/
S0140-6736(11)60205-5

Garvey T, Ryan D, Look M; et al. Two-year sustained

weight loss and-metabolic benefits with controlled release
phentermine/topiramate in obese and overweight adults
(SEQUEL): a randomized, placebo-controlled, phase 3 extension
study. Am J Clin Nutr. 2012;95(2):297-308. doi:10.3945/ajcn.
111.024927

American Diabetes Association Professional Practice Commit-
tee. 10. Cardiovascular disease and risk management: standards
of care in diabetes-2024. Diabetes Care. 2024;47(suppl 1):
$179-5218. doi:10.2337/dc24-S010

Apolzan JW, Venditti EM, Edelstein SL, et al. Long-term weight
loss with metformin or lifestyle intervention in the diabetes
prevention program outcomes study. Ann Intern Med. 2019;
170(10):682-690. doi:10.7326/M18-1605

Lipska KJ, Bailey CJ, Inzucchi SE. Use of metformin in the setting
of mild-to-moderate renal insufficiency. Diabetes Care. 2011;
34(6):1431-1437. doi:10.2337/dc10-2361

Pu R, Shi D, Gan T, et al. Effects of metformin in obesity
treatment in different populations: a meta-analysis. Ther Adv
Endocrinol Metab. 2020;11:2042018820926000. doi:10.1177/
2042018820926000

Brown E, Wilding JPH, Barber TM, Alam U, Cuthbertson D).
Weight loss variability with SGLT2 inhibitors and GLP-1 re-
ceptor agonists in type 2 diabetes mellitus and obesity: mech-
anistic possibilities. Obes Rev. 2019;20(6):816-828. doi:10.
1111/0br.12841

JASN

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Zaccardi F, Webb DR, Htike ZZ, Youssef D, Khunti K, Davies
M. Efficacy and safety of sodium-glucose co-transporter-2 in-
hibitors in type 2 diabetes mellitus: systematic review and
network meta-analysis. Diabetes Obes Metab. 2016;18(8):
783-794. doi:10.1111/dom.12670

Ferrannini E, Baldi S, Frascerra S, et al. Shift to fatty substrate
utilization in response to sodium-glucose cotransporter 2 in-
hibition in subjects without diabetes and patients with type 2
diabetes. Diabetes. 2016;65(5):1190-1195. doi:10.2337/db15-
1356

Mayne KJ, Staplin N, Keane DF, et al. Effects of empagliflozin on
fluid overload, weight, and blood pressure in.CKD. J Am Soc
Nephrol. 2024;35(2):202-215. doi:10.1681/ASN.
0000000000000271

Perkovic V, Jardine MJ, Neal B, et al. Canagliflozin and renal
outcomes in type 2 diabetes and nephropathy. N Engl J Med.
2019;380(24):2295-2306. doi:10.1056/NEJMoal1811744
Alothman S, Cornejo J, Adrales G, Li C, Sebastian R. Com-
parative outcomes of bariatric surgery in patients with ESRD on
dialysis in the modern era of renal transplantation: analysis using
the 2015-2020 MBSAQIP database. Surg Endosc. 2023;37(9):
7106-7113. doi:10.1007/s00464-023-10200-z

Mechanick JI, Kushner RF, Sugerman HJ, et al. American As-
sociation of Clinical Endocrinologists, the Obesity Society, and
American Society for Metabolic & Bariatric Surgery medical
guidelines for clinical practice for the perioperative nutritional,
metabolic, and nonsurgical support of the bariatric surgery
patient. Obesity (Silver Spring). 2009;17(suppl 1):51-S70, v. doi:
10:1038/0by.2009.28

Majorowicz RR, Attia A, Bamlet HM, et al. Nutritional con-
siderations for patients with renal failure undergoing sleeve
gastrectomy. J Ren Nutr. 2024;34(1):76-86. doi:10.1053/j.jrn.
2023.08.005

Courcoulas AP, Patti ME, Hu B, et al. Long-term outcomes of
medical management vs bariatric surgery in type 2 diabetes.
JAMA. 2024;331(8):654—664. doi:10.1001/jama.2024.0318
Carlsson LM, Romeo S, Jacobson P, et al. The incidence of
albuminuria after bariatric surgery and usual care in Swedish
Obese Subjects (SOS): a prospective controlled intervention
trial. Int ] Obes (Lond). 2015;39(1):169-175. doi:10.1038/ijo.
2014.72

O’Brien R, Johnson E, Haneuse S, et al. Microvascular outcomes
in patients with diabetes after bariatric surgery versus usual care:
a matched cohort study. Ann Intern Med. 2018;169(5):300-310.
doi:10.7326/M17-2383

Navaneethan SD, Yehnert H, Moustarah F, Schreiber M),
Schauer PR, Beddhu S. Weight loss interventions in chronic
kidney disease: a systematic review and meta-analysis. Clin ] Am
Soc Nephrol. 2009;4(10):1565-1574. doi:10.2215/CJN.
02250409

Schauer PR, Bhatt DL, Kirwan JP, et al. Bariatric surgery
versus intensive medical therapy for diabetes - 5-year outcomes.
N Engl ] Med. 2017;376(7):641-651. doi:10.1056/
NE/Moa1600869

Cohen RV, Pereira TV, Aboud CM, et al. Gastric bypass versus
best medical treatment for diabetic kidney disease: 5 years
follow up of a single-centre open label randomised controlled
trial. EClinicalMedicine. 2022;53:101725. doi:10.1016/j.
eclinm.2022.101725

Coleman KJ, Shu YH, Fischer H, et al. Bariatric surgery and risk
of death in persons with chronic kidney disease. Ann Surg.
2022;276(6):e784—e791. doi:10.1097/SLA.0000000000004851
Aminian A, Gasoyan H, Zajichek A, et al. Renoprotective effects
of metabolic surgery versus GLP1 receptor agonists on pro-
gression of kidney impairment in patients with established
kidney disease. Ann Surg. 2024. Epub ahead of print. doi:10.
1097/SLA.0000000000006379

Chang AR, Chen Y, Still C, et al. Bariatric surgery is associated
with improvement in kidney outcomes. Kidney Int. 2016;90(1):
164-171. doi:10.1016/j.kint.2016.02.039

Liakopoulos V, Franzén S, Svensson AM, et al. Renal and
cardiovascular outcomes after weight loss from gastric bypass
surgery in type 2 diabetes: cardiorenal risk reductions exceed
atherosclerotic benefits. Diabetes Care. 2020;43(6):1276-1284.
doi:10.2337/dc19-1703


https://doi.org/10.1161/CIRCULATIONAHA.118.036418
https://doi.org/10.1161/CIRCULATIONAHA.118.036418
https://doi.org/10.2215/CJN.11881019
https://doi.org/10.1056/NEJMoa2403347
https://doi.org/10.2337/dc22-1889
https://doi.org/10.1038/s41591-024-03015-5
https://doi.org/10.1038/s41591-024-03015-5
https://doi.org/10.1056/NEJMoa2032183
https://doi.org/10.1016/j.kint.2022.12.028
https://doi.org/10.1016/j.kint.2022.12.028
https://doi.org/10.1016/S2213-8587(19)30192-5
https://doi.org/10.2337/dc23-0231
https://doi.org/10.2337/dc23-0231
https://doi.org/10.1111/obr.13224
https://doi.org/10.1111/obr.13224
https://doi.org/10.1001/jama.2016.7602
https://doi.org/10.1016/S0140-6736(11)60205-5
https://doi.org/10.1016/S0140-6736(11)60205-5
https://doi.org/10.3945/ajcn.111.024927
https://doi.org/10.3945/ajcn.111.024927
https://doi.org/10.2337/dc24-S010
https://doi.org/10.7326/M18-1605
https://doi.org/10.2337/dc10-2361
https://doi.org/10.1177/2042018820926000
https://doi.org/10.1177/2042018820926000
https://doi.org/10.1111/obr.12841
https://doi.org/10.1111/obr.12841
https://doi.org/10.1111/dom.12670
https://doi.org/10.2337/db15-1356
https://doi.org/10.2337/db15-1356
https://doi.org/10.1681/ASN.0000000000000271
https://doi.org/10.1681/ASN.0000000000000271
https://doi.org/10.1056/NEJMoa1811744
https://doi.org/10.1007/s00464-023-10200-z
https://doi.org/10.1038/oby.2009.28
https://doi.org/10.1053/j.jrn.2023.08.005
https://doi.org/10.1053/j.jrn.2023.08.005
https://doi.org/10.1001/jama.2024.0318
https://doi.org/10.1038/ijo.2014.72
https://doi.org/10.1038/ijo.2014.72
https://doi.org/10.7326/M17-2383
https://doi.org/10.2215/CJN.02250409
https://doi.org/10.2215/CJN.02250409
https://doi.org/10.1056/NEJMoa1600869
https://doi.org/10.1056/NEJMoa1600869
https://doi.org/10.1016/j.eclinm.2022.101725
https://doi.org/10.1016/j.eclinm.2022.101725
https://doi.org/10.1097/SLA.0000000000004851
https://doi.org/10.1097/SLA.0000000000006379
https://doi.org/10.1097/SLA.0000000000006379
https://doi.org/10.1016/j.kint.2016.02.039
https://doi.org/10.2337/dc19-1703

79.

80.

81.

Shulman A, Peltonen M, Sjostrom CD, et al. Incidence of end-
stage renal disease following bariatric surgery in the Swedish
Obese Subjects Study. Int ] Obes (Lond). 2018;42(5):964-973.
doi:10.1038/s41366-018-0045-x

Kukla A, Sahi SS, Navratil P, et al. Weight loss surgery increases
kidney transplant rates in patients with renal failure and obesity.
Mayo Clin Proc. 2024;99(5):705-715. doi:10.1016/j.mayocp.
2024.01.017

Soliman BG, Tariq N, Law YY, et al. Effectiveness of bariatric
surgery in increasing kidney transplant eligibility in patients with

82.

83.

Clinical Management of Obesity and Kidney Diseases, Ikizler et al.

kidney failure requiring dialysis. Obes Surg. 2021;31(8):
3436-3443. doi:10.1007/s11695-021-05435-5

Yemini R, Nesher E, Carmeli |, et al. Bariatric surgery is effi-
cacious and improves access to transplantation for morbidly
obese renal transplant candidates. Obes Surg. 2019;29(8):
2373-2380. doi:10.1007/s11695-019-03925-1

Al-Bahri S, Fakhry TK, Gonzalvo JP, Murr MM. Bariatric surgery
as a bridge to renal transplantation in patients with end-stage
renal disease. Obes Surg. 2017;27(11):2951-2955. doi:10.1007/
s11695-017-2722-6

JASN m: 1-15, mmm, 2024 15



https://doi.org/10.1038/s41366-018-0045-x
https://doi.org/10.1016/j.mayocp.2024.01.017
https://doi.org/10.1016/j.mayocp.2024.01.017
https://doi.org/10.1007/s11695-021-05435-5
https://doi.org/10.1007/s11695-019-03925-1
https://doi.org/10.1007/s11695-017-2722-6
https://doi.org/10.1007/s11695-017-2722-6

