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Abstract

The National Kidney Foundation (NKF) and The Obesity Society (TOS) cosponsored

a multispecialty international workshop in April 2021 to advance the understanding

and management of obesity in adults with chronic kidney disease (CKD). The under-

lying rationale for the workshop was the accumulating evidence that obesity is a

major contributor to CKD and adverse outcomes in individuals with CKD, and that

effective treatment of obesity, including lifestyle intervention, weight loss medica-

tions, and metabolic surgery, can have beneficial effects. The attendees included a

range of experts in the areas of kidney disease, obesity medicine, endocrinology, dia-

betes, bariatric/metabolic surgery, endoscopy, transplant surgery, and nutrition, as

well as patients with obesity and CKD. The group identified strategies to increase

patient and provider engagement in obesity management, outlined a collaborative

action plan to engage nephrologists and obesity medicine experts in obesity manage-

ment, and identified research opportunities to address gaps in knowledge about the

interaction between obesity and kidney disease. The workshop’s conclusions help lay

the groundwork for development of an effective, scientifically based, and multidisci-

plinary approach to the management of obesity in people with CKD.
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Chronic kidney disease (CKD) is a major public health problem. It is

becoming increasingly clear that obesity, which affects more than

650 million people globally, is not only highly prevalent in persons

with CKD but is also a prime inducer of CKD and other kidney-related

and unrelated adverse outcomes (Figure 1) [1–3]. Despite the

unabated growth in obesity among adults and children [4, 5], the util-

ity of managing coexisting obesity as a strategy to improve health in

persons with CKD is just beginning to be recognized and pursued in

earnest.

Because of the complexity and heterogeneity of obesity, best

management would benefit from a team-based approach that includes

a variety of disciplines providing individually tailored lifestyle-based,

pharmacological, and/or surgical therapies. Collaborative advocacy

efforts of specialists in kidney disease and obesity would also offer an

opportunity to improve insurance coverage and payment policies,

thereby expanding access to effective care for all patients.

In order to address the treatment of obesity in the setting of CKD

and related issues, the National Kidney Foundation (NKF) and The

Obesity Society (TOS) cosponsored a scientific workshop on the man-

agement of obesity in adults with CKD on April 29 to 30, 2021. In

preparation for the workshop, a planning committee appointed by the

NKF and TOS defined the overall agenda, developed the topics and

questions to be addressed and a plan to disseminate the workshop out-

comes, and invited participants from academia, clinical practice, patient

groups, industry, and government. Although COVID-19–related restric-

tions required that the meeting be held virtually, the program was

designed to maximize cross-disciplinary and multispecialty interaction

and discussion. Accordingly, the invitees included a range of experts in

the areas of kidney disease, obesity medicine, diabetes management,

metabolic surgery, endoscopic medicine, transplant surgery, and nutri-

tion, along with people living with CKD and obesity. The goals of the

workshop were to develop a clearer delineation of the issues, challenges,

and knowledge gaps facing the nephrology and obesity medicine com-

munities in advancing the care of obesity in people with CKD and to

identify ways to begin to advance the understanding and effective man-

agement of these frequently coexisting and closely linked disorders.

In advance of the workshop, the planning committee provided

the participants with an outline of the agenda and access to online

prerecorded presentations on several topics related to obesity and

kidney disease. The conference agenda and a list of workshop

attendees are included in Supporting Information Item S1. The first

day of the conference included 3 sessions, each composed of prere-

corded presentations with ample time for a live panel and audience

discussion. Day 2 included 4 live breakout sessions running in parallel,

each focusing on a specific topic defined by the planning committee,

followed by a summary of the output of each breakout group and a

general discussion among all workshop participants. The conference

ended with the development of consensus recommendations and the

F I GU R E 1 Mechanisms through which obesity leads to kidney damage. Abbreviation: CKD, chronic kidney disease
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steps necessary for their implementation. Links to the prerecorded

lectures can also be found in Item S1. This article summarizes the

main topics reviewed, participant feedback, and output of the work-

shop discussions.

OBSTACLES TO OPTIMAL MANAGEMENT OF
OBESITY

There was considerable discussion on the barriers to effective care of

obesity, how these barriers affect patients with coexisting CKD, and

potential ways to overcome them. At a basic level, identifying which

individuals with obesity have CKD remains a major obstacle. The

absence of clear and established criteria for treating obesity in people

with CKD and evidence that routine screening for kidney disease in

people with obesity improves clinical outcomes was also felt to be a

major limitation to embracing obesity treatment in this population.

Indeed, even deciding on what clearance marker should be used is

controversial. Cystatin C is generally considered a more robust marker

of kidney filtration than creatinine in the setting of obesity or weight

loss, though even it is not entirely independent of lean or fat mass

[6–9]. Therefore, equations to estimate glomerular filtration rate

(GFR) that combine serum creatinine and cystatin C could potentially

improve on creatinine-based equations in helping guide clinical deci-

sion-making, research, and public health policy in people undergoing

treatment with bariatric/metabolic surgery or antiobesity medications

[6, 8].

Proteinuria, the other major clinical marker of CKD, is also

affected by obesity. Proteinuria is usually evaluated by a spot urinary

albumin-creatinine ratio (UACR) or sometimes a urinary protein-

creatinine ratio (UPCR). Muscle mass is increased in individuals with

obesity [10]. Because the ratio’s denominator (ie, urinary creatinine)

reflects muscle mass, UACR and UPCR often underestimate protein-

uria in people with obesity, leading to underdiagnosis of increased

proteinuria and delayed treatment. Weight loss in patients with obe-

sity may also affect UACR or UPCR through loss of lean mass. Use of

24-hour urinary collections rather than spot urine samples to measure

urinary albumin or total protein is a way to avoid these pitfalls.

There is a need to understand how the degree of adiposity influ-

ences health risk in CKD and whether this relationship varies by CKD

stage (Figure 2). An example of this is the so-called obesity paradox,

where obesity is associated with a higher risk of death in early CKD

stages but a lower risk in the setting of dialysis [11]. Most studies

demonstrating the obesity paradox use body mass index (BMI) to

define obesity, but BMI is limited in how well it distinguishes between

fat and lean compartments or important differences in fat distribution

[12]. These limitations could explain why, in contradistinction to the

obesity paradox concept, intentional weight loss in dialysis patients

has been associated with lower mortality [13]. Metrics of adiposity of

interest beyond BMI include body composition (total fat and lean

mass, percent body fat) as well as fat distribution (abdominal visceral

and subcutaneous, perinephric, etc). Ultimately, defining obesity using

an objective standard that is closely linked to kidney function would

greatly advance the care of coexisting obesity and CKD.

The management of obesity in patients with advanced CKD or

kidney failure and after kidney transplantation were topics of particu-

lar interest. Among the issues that require further study in these

populations were high-priority areas such as the health risks of ongo-

ing obesity and acute weight gain posttransplant and the benefits and

risks of weight loss from medical therapy or bariatric/metabolic sur-

gery (Figure 3). A few transplant centers in the United States provide

obesity management services including bariatric/metabolic surgery to

facilitate kidney transplantation, but the overwhelming majority

do not.

With respect to commonly used lifestyle-based treatments of

obesity, there was agreement that patients experience wide variability

in their response to different types of diets, increased physical activ-

ity, stress reduction, and improvements in sleep health and normaliza-

tion of circadian rhythms. As a result, there is no “best” diet for

people with obesity with or without CKD, and no diet to date induces

sufficient or durable weight loss to demonstrate substantial, long-term

improvements in most obesity complications [14]. Compounding the

F I GU R E 2 Obesity-related complications by stage of CKD. *Signifies the unresolved controversy over the impact of obesity on mortality in
patients on dialysis related to the “obesity paradox” phenomenon. Abbreviation: CKD, chronic kidney disease
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problem in persons with CKD are current nutrition guidelines, which

out of necessity may restrict dietary options and limit dietary protein

intake [15]. This advice may make it harder to preserve muscle mass

during weight loss [15, 16]. Another issue deserving of further study

is the source of dietary protein. For example, protein from animal

sources is more likely to promote inflammation and increase GFR and

renal plasma flow, which in certain circumstances could have negative

effects [17]. Whichever lifestyle-based therapies ultimately prove

most beneficial for management of obesity in patients with CKD, the

limited resources available for intensive lifestyle interventions create

a barrier to effective obesity care.

The optimal weight loss goal is also unknown and deserves to be

explored. Intriguingly, several studies of bariatric surgery have found

no clear relationship of changes of weight with albuminuria and esti-

mated GFR [18–20]. Whether a similar pattern is seen with lifestyle-

or medication-related weight loss is not known.

The recent emergence of safe and highly effective antiobesity

medications offers an important new opportunity for obesity treat-

ment. Nephrologists and other clinicians at the workshop who were

not obesity medicine specialists emphasized their limited knowledge

and lack of experience in using available antiobesity medications.

Many workshop attendees voiced concerns about the safety profile

of these agents, mostly based on adverse effects of earlier genera-

tions of medications used to treat obesity. The more recent introduc-

tion of antiobesity medications whose safety profile has been

established through their routine use for other diseases—for example,

topiramate for seizures and migraines, bupropion for depression, and

metformin and the glucagon-like peptide 1 (GLP-1) receptor agonists

liraglutide or semaglutide for diabetes—and the substantially greater

and more durable efficacy of semaglutide should help increase their

acceptance among providers and patients (Table 1) [21–24]. Several

GLP-1 receptor agonists have recently been shown to decrease car-

diovascular risk in patients with type 2 diabetes, and there is accumu-

lating evidence that they have renoprotective effects, making them

particularly attractive for treating obesity in people with CKD [25]. A

planned randomized controlled trial of semaglutide designed with a

primary renal end point will offer useful information on both renopro-

tection and weight loss benefits in individuals with CKD, type 2 diabe-

tes, and obesity (ClinicalTrials.gov identifier NCT03819153).

The strongest evidence that treating obesity can improve kidney

outcomes comes primarily from observational studies [26–32]. Infer-

ences from small randomized trials of bariatric/metabolic surgery,

which induces the most profound and durable weight loss of any

treatment strategy, also exist [33, 34]. These studies suggest that

patients with obesity who undergo bariatric surgery procedures

exhibit lower rates of kidney disease, with some evidence of slowed

CKD progression [26–32, 35, 36]. A recent proof-of-concept random-

ized trial showed that bariatric surgery caused greater regression of

moderate albuminuria among patients with type 2 diabetes and mild

CKD over 2 years compared with intensive medical treatment alone

[37]. Further examination of these effects and the degree to which

they reflect improvements in coexisting obesity or are a direct effect

of weight loss on kidney function is an important area for future

study.

Social determinants undoubtedly pose barriers to optimal man-

agement of obesity in people with CKD, though teasing out each indi-

vidual factor is challenging given their complex interrelationships. For

example, Black Americans have on the whole significantly higher rates

of obesity than White Americans [38]. However, between 2011 and

2018 Black Americans were the only major racial/ethnic group in

which the prevalence of obesity did not grow while Asians were the

only subgroup that demonstrated increases in all markers of obesity

[39]. Moreover, the higher obesity rates in Black versus White Ameri-

cans apply only to women [38]. Income may also play a role though

again its impact on obesity is also not clear-cut. Obesity rates

among men are similar at all income levels, with few exceptions.

Among Black and Mexican American men, rates of obesity are

higher with higher socioeconomic status, but the same is not

F I GU R E 3 The most common metabolic surgical procedures in the United States. Left to right: Sleeve gastrectomy is the most common
procedure (58%), followed by Roux-en-Y gastric bypass (19%), laparoscopic adjustable gastric band (3%), and biliopancreatic diversion with
duodenal switch (0.6%). Original graphics ©2005 Cleveland Clinic Foundation, all rights reserved; reproduced with permission from the copyright
holder
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observed among Mexican American women, where higher income

is associated with lower rates of obesity [40]. Additional factors to

be considered are familial, cultural, and societal influences. Gaining

a better understanding of how each issue, alone or in combination,

influences obesity and its management is a matter of great impor-

tance for the CKD population [41].

Barriers common to all obesity management strategies (ie, life-

style, medications, surgery) include lack of obesity management

guidelines for individuals with CKD, lack of reimbursement and

insurance coverage, and a limited number of referral centers for

obesity management resulting in long wait times or restricted

access to expertise. Finally, conference participants emphasized

the importance of discussing obesity with their patients in a com-

passionate and nonjudgmental way as would be done for patients

with any other chronic disease. This is another area where many

practitioners would benefit from enhanced education. Strategies to

improvement management of obesity in persons with CKD are

shown in Box 1.

STRATEGIES TO IMPROVE PATIENT
ENGAGEMENT IN OBESITY MANAGEMENT

Several important factors were identified to help promote patient

engagement. Patients with CKD and obesity are generally ill-informed

about the potential contribution of obesity to their kidney disease and

the kidney-related benefits of effective obesity management. Improv-

ing self-recognition of CKD, which is very low in the United States,

particularly in earlier CKD stages, is a necessary initial step to correct-

ing this problem [42–44]. Obesity as a risk factor for CKD progression

is rarely addressed by nephrologists. Likewise, obesity specialists, who

are more likely than nephrologists to see patients in earlier stages of

CKD when weight management could have disproportionate long-

term benefits on kidney health, may not be aware of the degree to

which obesity is linked to CKD and related medical problems. Chang-

ing these patterns will require concerted and long-term efforts to edu-

cate patients and clinicians alike.

An individual’s engagement in his or her own obesity management

is affected by many personal considerations. In our current obesogenic

environment, sustainability of a healthy lifestyle is becoming increas-

ingly difficult. Recent data suggest that the effects of the modern envi-

ronment can rewire the brain to a higher set-point for body fat, which

is then “defended” despite efforts by patients to improve their lifestyle

[45]. Thus, development and maintenance of obesity is at its core a bio-

logically driven process that includes manifestation of eating behaviors

(eg, hunger, meal satisfaction, subjective fullness) mediated by internal

hormonal signals [46]. Patients with CKD who participated in the work-

shop felt that information on the biological control of satiety would be

an important aid in helping them understand that obesity in most

instances cannot be optimally controlled merely by adjusting the type

and amount of food consumed. Expanding support groups for patients

undergoing medical or surgical treatment of obesity to include persons

with CKD could be helpful in this regard.

It is important for practitioners to recognize the social stigma of

obesity and make special efforts to use nonstigmatizing and nonpreju-

dicial language and actions when addressing obesity in their patients.

Obesity treatments are rapidly evolving, and maximal success will

almost certainly derive from individualized, precision care [47]. That

care also needs to consider widely different cultural, gender, and soci-

etal norms about body size, weight, and obesity, and these issues all

need to be factored into how best to communicate with and treat

individual patients [48]. It was felt important to honor patient auton-

omy by having providers provide information on the effects of obesity

and the risks/benefits of treatment, and supporting the patient in their

decision on how to proceed, whatever it may be. The committee felt

it a priority to educate health care providers on offering scientifically

valid approaches to weight management that optimize effectiveness

and safety of treatment. Box 2 offers strategies to improve CKD

patient engagement in obesity management.

BOX 1 Strategies for improving management of

obesity in persons with CKD

• Design strategies to help identify CKD in the setting of

obesity and weight loss.

• Develop criteria for when and how best to treat obesity.

• Educate nephrologists on the importance, role, and effec-

tive management of obesity.

• Educate obesity specialists on why, when, and how to

screen for kidney disease.

• Identify useful metrics beyond BMI to assess obesity-

related health risks.

• Develop recommendations that balance competing dietary

needs in CKD patients.

• Address social factors influencing obesity.

• Formulate strategies to improve insurance coverage and

reimbursement for weight management.

Abbreviation: CKD, chronic kidney disease

BOX 2 Strategies to improve patient engagement

in obesity management

• Educate patients on the interrelationship between obesity

and CKD.

• Educate and reassure patients about the biological

underpinnings of their obesity.

• Expand obesity support groups to include the CKD

population.

• Use nonstigmatizing and nonprejudicial language when

addressing obesity.

Abbreviation: CKD, chronic kidney disease
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STRATEGIES TO ENGAGE NEPHROLOGISTS
AND OBESITY SPECIALISTS IN MANAGING
OBESITY

Strategies for engaging nephrologists and obesity medicine experts

are more likely to be successful if they bridge common ground. An ini-

tial step to facilitating engagement would be to recognize that obesity

management is aimed at pathophysiology and is not necessarily syn-

onymous with weight loss in the same way that treating CKD is not

just about modifying laboratory parameters (eg, albuminuria reduc-

tion) but ultimately treating the underlying disease (eg, glomerulone-

phritis or hypertension) that leads to kidney damage that manifests as

albuminuria. Changes in body weight can similarly be considered as a

read-out for effective control of the disease of obesity.

Obesity interventions in the earlier stages of CKD and obesity might

result in better long-term outcomes by helping prevent the development

of more overt kidney disease and its associated complications. Nonethe-

less, there are many people with advanced CKD and obesity who would

also benefit. Thus, nephrologists and obesity medicine experts must

appreciate that different strategies may be required depending on CKD

stage and severity of obesity. In patients with CKD stages 3 to 4, the goal

of obesity management could be to slow down or perhaps even reverse

existing disease whereas a more appropriate focus in persons with CKD

stage 5 might be to facilitate successful kidney transplantation. Whatever

the approach, the focus of obesity treatment should be to optimize effec-

tive CKD care and reduce the risk of adverse outcomes, including kidney,

metabolic, and cardiovascular dysfunction and reduced quality of life.

Work required by nephrologists to manage obesity is often

viewed as too cumbersome, time consuming, or even ineffective. One

possible way of addressing this challenge would be to use dietitians,

clinical pharmacists, nurse educators, and advanced practice providers

as clinical extenders. These affiliated providers could be trained to

help promote effective obesity care by educating patients and refer-

ring them as needed to obesity medicine specialists, multidisciplinary

obesity treatment centers, or other qualified practitioners.

Nephrologists’ successful engagement with obesity management

will be facilitated by (1) a strong evidence base; (2) development and

implementation of collaborative, multidisciplinary approaches to CKD

management in patients with obesity that involve obesity specialist

physicians, bariatric/metabolic surgeons, nephrologists, dietitians, and

transplant surgery teams; (3) improved treatment payment structures

that promote optimizing health outcomes; and (4) overcoming sys-

temic barriers to access to antiobesity medications and bariatric/met-

abolic surgery, especially in underserved populations.

Box 3 offers some strategies to help engage nephrologists and

obesity specialists in managing obesity in patients with CKD.

STRATEGIES TO ADDRESS
KNOWLEDGE GAPS

Establishing an evidence-based approach to manage obesity in indi-

viduals with CKD is a key ingredient to enhancing clinician and patient

acceptance of obesity treatment and improving clinical outcomes. The

workshop therefore invested considerable time discussing how

research initiatives can address key knowledge gaps. Topics included

clinical outcomes, study populations, and design methodology.

Research discussions focused on defining the best clinical end

points for future clinical trials. End points endorsed by the group

included the impact of obesity treatment on body weight and meta-

bolic parameters (eg, blood pressure, markers of glycemic control);

development of CKD in at-risk individuals; progression to kidney fail-

ure; major cardiovascular events, hospitalization, and mortality; and

changes in quality-of-life measures. Several additional clinical out-

comes specifically relevant to posttransplant patients included study-

ing weight gain after kidney transplantation and the effects of obesity

and antiobesity therapies on graft function and survival. It was felt

that clinical trial end points should address questions that are relevant

to a wide range of stakeholders, including patients, clinicians, payors,

and health care systems. Success will therefore require paying close

attention to the effect of antiobesity therapies on avoidance of CKD

progression, prevention of dialysis initiation, access to transplantation,

patient safety, quality of life, and health care costs.

Studies with mechanistic end points were also considered high

priority. Such studies could help define metabolic-, immune-, and

inflammatory-mediated processes that contribute to obesity-related

CKD and also potentially lead to identification of new therapeutic tar-

gets for treatment of CKD. Trials with mechanistic end points could

also help determine whether the various adverse effects of obesity

directly affect the kidney or are mediated through obesity complica-

tions like diabetes and hypertension, and whether there are differen-

tial effects of these factors in different subtypes of kidney disease.

Additionally, mechanistic studies can help elucidate the degree of kid-

ney health improvement with obesity therapies via weight loss–

dependent versus weight loss–independent, treatment-specific

effects [18, 49–51]. Knowledge gained from these types of studies

could also help define subtypes of both CKD and obesity that help

inform the relationships between these 2 disorders [52].

Another important consideration is the patient population to be

studied. Trials recruiting patients with CKD stages 1 to 2 would be

BOX 3 Strategies to engage nephrologists and

obesity specialists in managing obesity

• Improve familiarity and comfort with weight loss strategies.

• Use dietitians, nurse educators, and advanced nurse

practitioners to assist in obesity management and patient

education.

• Develop a clinical trial evidence base.

• Develop collaborative clinical and research efforts.

• Work with payers and policy makers to improve reim-

bursement and overcome access barriers.
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appropriate to assess the effects of obesity interventions on develop-

ment of early CKD, identify factors predicting CKD progression, and

identify predictors of kidney response to obesity treatment. It is

unlikely that such studies would generate sufficient late-phase clinical

events like kidney failure, kidney transplantation, or kidney-related

death. Thus, changes in albuminuria or estimated GFR may be appro-

priate clinical markers as end points for such early-stage studies [53,

54]. Because such trials will likely need large sample sizes and require

long periods of follow-up in order to offer adequate statistical power

for clinically useful results, “piggybacking” CKD outcomes and sub-

groups on to larger non-CKD obesity outcome trials would be

advantageous.

Studies of patients with CKD stages 3 to 5 would be most suitable

to evaluate the effects of antiobesity strategies on progression of CKD

and kidney failure such as the Randomized Study Comparing Metabolic

Surgery with Intensive Medical Therapy to Treat Diabetic Kidney Dis-

ease (OBESE-DKD [NCT04626323]). This clinical trial will randomize

60 patients with proteinuric type 2 diabetes, obesity, and CKD stage

3 to metabolic surgery or best medical therapy. The end points to be

assessed include directly measured GFR, albuminuria, weight loss, met-

abolic and cardiovascular parameters, and health care costs.

Trials conducted in patients who are receiving maintenance dialy-

sis could assess the effect of obesity and antiobesity therapies on out-

comes relevant to the dialysis milieu, including mortality,

hospitalization, eligibility for and success of kidney transplantation,

and quality of life. Similarly, studies in patients with kidney allografts

could assess the efficacy of various obesity treatments on limiting

weight gain after transplantation and improving graft survival.

The workshop participants agreed that a broad range of studies

assessing obesity interventions are needed in populations across the

spectrum of CKD. These studies should be performed in parallel, given

the differences in needs and outcomes between different CKD sub-

groups and the desire to achieve timely progress. Human physiologic

studies are necessary to fully identify mechanisms through which obe-

sity leads to incident CKD and its progression. Observational and

small-scale randomized controlled trials can identify and characterize

potentially relevant clinical factors (eg, degree of obesity, fat distribu-

tion, effect of comorbidities, etc) that influence CKD progression.

Some such studies already exist [18], and additional, small-scale RCTs

can also help establish the efficacy, safety, and effect on kidney out-

comes in patients at different stages of CKD and assess the clinical

utility of biomarkers or other surrogate outcomes. Trials are needed

to compare the impact of various lifestyle-based, pharmacological,

and surgical interventions—alone and in combination—on kidney and

related outcomes. Finally, larger scale studies will likely be required to

determine conclusively the efficacy, safety, and cost-effectiveness of

various obesity interventions in persons with CKD and, ultimately,

which antiobesity therapies are most effective and appropriate for

particular subgroups of CKD patients.

Integrating gold standard kidney tests into clinical studies of

patients with CKD will generate valuable information. For example,

directly measuring GFR in patients with concurrent obesity and

CKD will provide a degree of accuracy that GFR estimations cannot

offer [6, 8, 55, 56]. Kidney biopsies in patients with CKD and obesity

may be useful in identifying and validating histological and even

molecular markers of CKD progression and providing additional path-

ophysiologic or treatment insights. Of note, obesity has been associ-

ated with a slightly lower risk of bleeding complications and death

after percutaneous kidney biopsies [57].

Participation of all stakeholder groups, including patients, in study

design would be beneficial. End points should be validated and include

quality-of-life assessments and other patient-reported outcomes. Flexi-

ble study designs, including adaptive and platform trials, allow incorpo-

ration and evaluation of emerging treatment options to keep the results

as clinically relevant as possible. Finally, wide dissemination of study

results will be critical to capturing the greatest benefit from this

research investment. Thus, the involvement of implementation scien-

tists in the design and planning process will be important. A summary

of strategies to address research gaps in this field are seen in Box 4.

CONCLUSION

By identifying key questions, challenges, and knowledge gaps, the

2021 NKF-TOS multidisciplinary workshop on obesity and kidney dis-

ease helps lay the groundwork for the development of an effective,

scientifically based, and multidisciplinary approach to the effective

management of obesity in persons with CKD as a means to improve

kidney-related and other outcomes as well as improve evaluation and

management of CKD in individuals with obesity. This is an urgent

issue given the importance of obesity in amplifying the already ele-

vated risks associated with CKD and the growing prevalence of obe-

sity in the CKD population. Future progress in this area will require

collaboration between the nephrology and obesity medicine commu-

nities to educate patients and practitioners; advance our understand-

ing of the relationship between obesity and kidney disease;

appreciate the unique characteristics and needs of patients with these

disorders; and develop, test, and implement clinical strategies that

optimize the health of the growing population with obesity

and CKD.O

BOX 4 Strategies to address research gaps and

study design issues

• Involve a broad range of stakeholders.

• Tailor end points to CKD stage, subgroup, and study size.

• Implement a wide array of types of studies and imple-

ment concurrently.

• Integrate gold standard tests into clinical studies.

• Factor dissemination of results into trial design.

• Encourage flexible trial designs that can incorporate rapidly

changing obesity treatments.

Abbreviation: CKD, chronic kidney disease

8 MANAGING OBESITY AND CKD

http://nct04626323/


FUNDING AGENCIES

The following companies provided a grant to the National Kidney

Foundation to support planning and conduct of the workshop: Boeh-

ringer Ingelheim, Novo Nordisk, Rhythm Pharmaceuticals, and Pfizer.

Workshop sponsors had no role in the development of the workshop

agenda or objectives. Sponsors were restricted from viewing any part

of the workshop report manuscript until it was accepted for publica-

tion and therefore had no role in the content developed for this

report. Participation in the workshop was by invitation only. Partici-

pants other than those from sponsoring companies were invited to

review this report prior to its acceptance for publication.

CONFLICT OF INTEREST

Dr. Friedman serves as a scientific advisory board member or a consul-

tant for GI Dynamics, Gila Therapeutics, AstraZeneca, and Goldfinch

Bio and has ownership of Eli Lilly stock. Dr. Schauer has consultancy

agreements with GI Dynamics, Keyron, Persona, Mediflix; has an own-

ership interest in SE Healthcare LLC and Mediflix; has received research

funding from Ethicon, Medtronic, Pacira, and Persona; has received

honoraria from Ethicon, Medtronic, BD Surgical, and Gore; and is serv-

ing as scientific advisor for or a member of SE Healthcare Board of

Directors, GI Dynamics, Keyron, Persona, and Mediflix. Dr. Beddhu has

received research support from Boehringer Ingelheim, Novo Nordisk,

and Bayer, has received royalties from UpToDate, and has received

grant funding from the National Institute of Diabetes and Digestive and

Kidney Diseases (NIDDK; R01DK11821 and R01DK128640), National

Institute on Aging (R01AG074592), and Veterans Affairs (ORH-14398).

Dr. Kramer has served as a consultant to Bayer Pharmaceuticals and

AstraZeneca. Dr. le Roux has received grants from the Irish Research

Council, Science Foundation Ireland, Anabio, and the Health Research

Board; serves on the advisory boards of Novo Nordisk, Herbalife, GI

Dynamics, Eli Lilly, Johnson & Johnson, Sanofi Aventis, AstraZeneca,

Janssen, Bristol-Myers Squibb, Glia, and Boehringer Ingelheim; is a

member of the Irish Society for Nutrition and Metabolism outside the

area of work commented on here; has served in an unremunerated

capacity as chief medical officer and director of the Medical Device

Division of Keyron since January 2011; received gifted stock holdings

from Keyron in September 2021, which he divested in full in that same

month; and provides ongoing scientific advice to Keyron for no remu-

neration. Dr. Purnell serves as an advisory board member for Novo

Nordisk. Dr. Tuttle has received research and other support from Eli

Lilly, Boehringer Ingelheim, Gilead, AstraZeneca, Goldfinch Bio, Novo

Nordisk, Bayer, and Travere; and research support from 7 National

Institutes of Health grants across institutes (NIDDK; National Center

for Advancing Translational Sciences; National Institute on Minority

Health and Health Disparities; National Heart, Lung, and Blood Insti-

tute) and a Centers for Disease Control and Prevention contract.

Dr. Jastreboff serves as a scientific advisory board member or consul-

tant for Novo Nordisk, Eli Lilly, Boehringer Ingelheim, Intellihealth,

Scholar Rock, and Pfizer; and has received research support from the

American Diabetes Association, Eli Lilly, Novo Nordisk, and NIDDK

(R01DK099039 and R01DK117651). Dr. Kaplan serves as a scientific

and medical consultant to Amgen, Gelesis, Gilead, Johnson & Johnson,

Eli Lilly, Novo Nordisk, Pfizer, and Rhythm Pharmaceuticals. The

remaining authors declare that they have no relevant financial interests.

ACKNOWLEDGMENTS

We thank Tom Mattix who assisted in the development of the figures.

We are grateful to Tom Manley of the NKF who provided guidance

and editorial support.

PUBLICATION INFORMATION

Copyright © 2022 by National Kidney Foundation, Inc., and The Obe-

sity Society. All rights reserved. This article is being published concur-

rently in the American Journal of Kidney Diseases and Obesity. The

articles are identical except for stylistic changes in keeping with each

journal’s style. Either of these versions may be used in citing this arti-

cle. Published online by Elsevier 21 October 2022 with doi:10.1053/j.

ajkd.2022.06.007

ORCID

Allon N. Friedman https://orcid.org/0000-0003-2515-1748

Srinivasan Beddhu https://orcid.org/0000-0002-3312-315X

Carel W. le Roux https://orcid.org/0000-0001-5521-5445

Ania M. Jastreboff https://orcid.org/0000-0003-1446-0991

Lee M. Kaplan https://orcid.org/0000-0002-6301-2696

REFERENCES

1. 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.
doi:10.1681/ASN.2020101472

2. World Health Organization. Obesity and overweight. Updated June

9, 2021. Accessed April 2, 2021. https://www.who.int/news-room/

fact-sheets/detail/obesity-and-overweight

3. GBD 2015 Obesity Collaborators; Afshin A, Forouzanfar MH,

Reitsma MB, et al. Health effects of overweight and obesity in

195 countries over 25 years. N Engl J Med 2017;377(1):13–27. doi:
10.1056/NEJMoa1614362

4. Fryar CD, Carroll MD, Afful J. Prevalence of overweight, obesity, and

severe obesity among adults aged 20 and over: United States,

1960-1962 through 2017–2018. NCHS Health E-Stats. Published

December 2020. Accessed January 29, 2021. https://www.cdc.gov/

nchs/data/hestat/obesity-adult-17-18/obesity-adult.htm.

5. Fryar CD, Carroll MD, Afful J. Prevalence of overweight, obesity, and

severe obesity among children and adolescents aged 2-19 years:

United States, 1963-1965 through 2017–2018. NCHS Health E-Stats.

Published December 2020. Accessed January 29, 2021. https://www.

cdc.gov/nchs/data/hestat/obesity-child-17-18/obesity-child.htm.

6. Chang AR, George J, Levey AS, Coresh J, Grams ME, Inker LA. Per-

formance of glomerular filtration rate estimating equations before

and after bariatric surgery. Kidney Med 2020;2(6):699–706.e1. doi:
10.1016/j.xkme.2020.08.008

7. Chew-Harris JS, Florkowski CM, George PM, Elmslie JL,

Endre ZH. The relative effects of fat versus muscle mass on

cystatin C and estimates of renal function in healthy young men.

Ann Clin Biochem 2013;50:39–46. doi:10.1258/acb.2012.011241
8. Friedman AN, Moe S, Fadel WF, et al. Predicting the glomerular fil-

tration rate in bariatric surgery patients. Am J Nephrol 2014;39(1):8–
15. doi:10.1159/000357231

9. Macdonald J, Marcora S, Jibani M, et al. GFR estimation using cysta-

tin C is not independent of body composition. Am J Kidney Dis 2006;

48(5):712–719. doi:10.1053/j.ajkd.2006.07.001

MANAGING OBESITY AND CKD 9

https://doi.org/10.1053/j.ajkd.2022.06.007
https://doi.org/10.1053/j.ajkd.2022.06.007
https://orcid.org/0000-0003-2515-1748
https://orcid.org/0000-0003-2515-1748
https://orcid.org/0000-0002-3312-315X
https://orcid.org/0000-0002-3312-315X
https://orcid.org/0000-0001-5521-5445
https://orcid.org/0000-0001-5521-5445
https://orcid.org/0000-0003-1446-0991
https://orcid.org/0000-0003-1446-0991
https://orcid.org/0000-0002-6301-2696
https://orcid.org/0000-0002-6301-2696
info:doi/10.1681/ASN.2020101472
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
info:doi/10.1056/NEJMoa1614362
https://www.cdc.gov/nchs/data/hestat/obesity-adult-17-18/obesity-adult.htm
https://www.cdc.gov/nchs/data/hestat/obesity-adult-17-18/obesity-adult.htm
https://www.cdc.gov/nchs/data/hestat/obesity-child-17-18/obesity-child.htm
https://www.cdc.gov/nchs/data/hestat/obesity-child-17-18/obesity-child.htm
info:doi/10.1016/j.xkme.2020.08.008
info:doi/10.1258/acb.2012.011241
info:doi/10.1159/000357231
info:doi/10.1053/j.ajkd.2006.07.001


10. Heymsfield SB, Arteaga C, McManus C, Smith J, Moffitt S. Measure-

ment of muscle mass in humans: validity of the 24-hour urinary cre-

atinine method. Am J Clin Nutr 1983;37(3):478–494. doi:10.1093/
ajcn/37.3.478

11. Rhee CM, Ahmadi SF, Kalantar-Zadeh K. The dual roles of obesity in

chronic kidney disease: a review of the current literature. Curr Opin

Nephrol Hypertens 2016;25(3):208–216. doi:10.1097/MNH.

0000000000000212

12. Kittiskulnam P, Johansen KL. The obesity paradox: a further consid-

eration in dialysis patients. Semin Dial 2019;32(6):485–489. doi:10.
1111/sdi.12834

13. Sheetz KH, Gerhardinger L, Dimick JB, Waits SA. Bariatric surgery

and long-term survival in patients with obesity and end-stage kidney

disease. JAMA Surg 2020;155(7):581–588. doi:10.1001/jamasurg.

2020.0829

14. Gregg EW, Chen H, Wagenknecht LE, et al; Look AHEAD Research

Group. Association of an intensive lifestyle intervention with remis-

sion of type 2 diabetes. JAMA 2012;308(23):2489–2496. doi:10.

1001/jama.2012.67929

15. Ikizler T, Burrowes J, Byham-Gray L, et al. KDOQI Clinical Practice

Guideline for Nutrition in CKD: 2020 update. Am J Kidney Dis 2020;

76(3 suppl 1):S1–S107. doi:10.1053/j.ajkd.2020.05.006
16. Cava E, Yeat NC, Mittendorfer B. Preserving healthy muscle during

weight loss. Adv Nutr 2017;8(3):511–519. doi:10.3945/an.116.014506
17. Kontessis P, Jones S, Dodds R, et al. Renal, metabolic and hormonal

responses to ingestion of animal and vegetable proteins. Kidney Int

1990;38(1):136–144. doi:10.1038/ki.1990.178
18. Fischer H, Weiss RE, Friedman AN, Imam TH, Coleman KJ. The rela-

tionship between kidney function and body mass index before and

after bariatric surgery in patients with chronic kidney disease. Surg

Obes Relat Dis 2021;17(3):508–515. doi:10.1016/j.soard.2020.11.010
19. Funes DR, Montorfano L, Blanco DG, et al. Sleeve gastrectomy in

patients with severe obesity and baseline chronic kidney disease

improves kidney function independently of weight loss: a propensity

score matched analysis. Surg Obes Relat Dis 2022;18(6):772–778.
doi:10.1016/j.soard.2022.02.006

20. Scheurlen KM, Probst P, Kopf S, Nawroth PP, Billeter AT, Muller-

Stich BP. Metabolic surgery improves renal injury independent of

weight loss: a meta-analysis. Surg Obes Relat Dis 2019;15(6):1006–
1020. doi:10.1016/j.soard.2019.03.013

21. Wilding JPH, Calanna S, Kushner RF. Once-weekly semaglutide in

adults with overweight or obesity. Reply. N Engl J Med 2021;385(1):

e4. doi:10.1056/NEJMc2106918

22. Davies M, Faerch L, Jeppesen OK, et al. Semaglutide 2.4 mg once a

week in adults with overweight or obesity, and type 2 diabetes

(STEP 2): a randomised, double-blind, double-dummy, placebo-con-

trolled, phase 3 trial. Lancet 2021;397(10278):971–984. doi:10.

1016/S0140-6736(21)00213-0

23. Wadden TA, Bailey TS, Billings LK, et al; STEP 3 Investigators. Effect

of subcutaneous semaglutide vs placebo as an adjunct to intensive

behavioral therapy on body weight in adults with overweight or obe-

sity: the STEP 3 randomized clinical trial. JAMA 2021;325(14):1403–
1413. doi:10.1001/jama.2021.1831

24. Rubino D, Abrahamsson N, Davies M, et al; STEP 4 Investigators.

Effect of continued weekly subcutaneous semaglutide vs placebo on

weight loss maintenance in adults with overweight or obesity: the

STEP 4 randomized clinical trial. JAMA 2021;325(14):1414–1425.
doi:10.1001/jama.2021.3224

25. Kristensen SL, Rorth R, Jhund PS, et al. Cardiovascular, mortality, and

kidney outcomes with GLP-1 receptor agonists in patients with type

2 diabetes: a systematic review and meta-analysis of cardiovascular

outcome trials. Lancet Diabetes Endocrinol 2019;7(10):776–785. doi:
10.1016/S2213-8587(19)30249-9

26. Aminian A, Zajichek A, Arterburn DE, et al. Association of metabolic

surgery with major adverse cardiovascular outcomes in patients with

type 2 diabetes and obesity. JAMA 2019;322(13):1271–1282. doi:
10.1001/jama.2019.14231

27. 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

28. Doumouras AG, Lee Y, Paterson JM, et al. Association between bar-

iatric surgery and major adverse diabetes outcomes in patients with

diabetes and obesity. JAMA Netw Open 2021;4(4): doi:10.1001/

jamanetworkopen.2021.6820, e216820.

29. Friedman AN, Wahed AS, Wang J, et al. Effect of bariatric surgery on

CKD risk. J Am Soc Nephrol 2018;29(4):1289–1300. doi:10.1681/
ASN.2017060707

30. Liakopoulos V, Franzén S, Svensson AM, et al. Renal and cardiovascular

outcomes after weight loss from gastric bypass surgery in type 2 diabe-

tes: cardiorenal risk reductions exceed atherosclerotic benefits. Diabe-

tes Care 2020;43(6):1276–1284. doi:10.2337/dc19-1703
31. 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

32. Shulman A, Peltonen M, Sjostrom CD, et al. Incidence of end-stage

renal disease following bariatric surgery in the Swedish Obese Sub-

jects Study. Int J Obes (Lond) 2018;42(5):964–973. doi:10.1038/

s41366-018-0045-x

33. Mingrone G, Panunzi S, De Gaetano A, et al. Metabolic surgery ver-

sus conventional medical therapy in patients with type 2 diabetes:

10-year follow-up of an open-label, single-centre, randomised con-

trolled trial. Lancet 2021;397(10271):293–304. doi:10.1016/S0140-
6736(20)32649-0

34. Schauer PR, Bhatt DL, Kirwan JP, et al; STAMPEDE Investigators.

Bariatric surgery versus intensive medical therapy for diabetes—
5-year outcomes. N Engl J Med 2017;376(7):641–651. doi:10.1056/
NEJMoa1600869

35. Aminian A, Wilson R, Zajichek A, Tu C, et al. Cardiovascular out-

comes in patients with type 2 diabetes and obesity: comparison of

gastric bypass, sleeve gastrectomy, and usual care. Diabetes Care

2021;44(11):2552–2563. doi:10.2337/dc20-3023
36. Young L, Nor Hanipah Z, Brethauer SA, Schauer PR, Aminian A.

Long-term impact of bariatric surgery in diabetic nephropathy.

Surg Endosc 2019;33(5):1654–1660. doi:10.1007/s00464-018-

6458-8

37. Cohen R, Pereira T, Aboud C, et al. Effect of gastric bypass vs best

medical treatment on early-stage chronic kidney disease in patients

with type 2 diabetes and obesity. JAMA Surg 2020;155(8):e200420.

doi:10.1001/jamasurg.2020.0420.

38. US Department of Health and Human Services. Office of Minority

Health. Obesity and African Americans. Updated March 26, 2020.

Accessed May 10, 2022. https://minorityhealth.hhs.gov/omh/

browse.aspx?lvl=4&lvlid=25.

39. Liu B, Du Y, Wu Y, Snetselaar LG, Wallace RB, Bao W. Trends in obe-

sity and adiposity measures by race or ethnicity among adults in the

United States 2011-18: population based study. BMJ 2021;372:

n365. doi:10.1136/bmj.n365

40. Ogden CL, Lamb MM, Carroll MD, Flegal KM. Obesity and socioeco-

nomic status in adults: United States, 2005-2008. NCHS Data Brief,

no. 50. National Center for Health Statistics; 2010.

41. Johansen KL, Chertow GM, Foley RN, et al. US Renal Data System

2020 annual data report: epidemiology of kidney disease in the

United States. Am J Kidney Dis. 2021;77(4)(supp 1):A7–A8. 10.1053/
j.ajkd.2021.01.002.

42. Centers for Medicare & Medicaid Services, Office of Minority

Health. Chronic kidney disease often undiagnosed in Medicare bene-

ficiaries. Data Highlight, no. 20. Published October 2020. Updated

September 2021. https://www.cms.gov/files/document/ckd-data-

highlight102020-2.pdf.

10 MANAGING OBESITY AND CKD

info:doi/10.1093/ajcn/37.3.478
info:doi/10.1093/ajcn/37.3.478
info:doi/10.1097/MNH.0000000000000212
info:doi/10.1097/MNH.0000000000000212
info:doi/10.1111/sdi.12834
info:doi/10.1111/sdi.12834
info:doi/10.1001/jamasurg.2020.0829
info:doi/10.1001/jamasurg.2020.0829
info:doi/10.1001/jama.2012.67929
info:doi/10.1001/jama.2012.67929
info:doi/10.1053/j.ajkd.2020.05.006
info:doi/10.3945/an.116.014506
info:doi/10.1038/ki.1990.178
info:doi/10.1016/j.soard.2020.11.010
info:doi/10.1016/j.soard.2022.02.006
info:doi/10.1016/j.soard.2019.03.013
info:doi/10.1056/NEJMc2106918
info:doi/10.1016/S0140-6736(21)00213-0
info:doi/10.1016/S0140-6736(21)00213-0
info:doi/10.1001/jama.2021.1831
info:doi/10.1001/jama.2021.3224
info:doi/10.1016/S2213-8587(19)30249-9
info:doi/10.1001/jama.2019.14231
info:doi/10.1016/j.kint.2016.02.039
info:doi/10.1001/jamanetworkopen.2021.6820
info:doi/10.1001/jamanetworkopen.2021.6820
info:doi/10.1681/ASN.2017060707
info:doi/10.1681/ASN.2017060707
info:doi/10.2337/dc19-1703
info:doi/10.7326/M17-2383
info:doi/10.7326/M17-2383
info:doi/10.1038/s41366-018-0045-x
info:doi/10.1038/s41366-018-0045-x
info:doi/10.1016/S0140-6736(20)32649-0
info:doi/10.1016/S0140-6736(20)32649-0
info:doi/10.1056/NEJMoa1600869
info:doi/10.1056/NEJMoa1600869
info:doi/10.2337/dc20-3023
info:doi/10.1007/s00464-018-6458-8
info:doi/10.1007/s00464-018-6458-8
info:doi/10.1001/jamasurg.2020.0420
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=4&lvlid=25
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=4&lvlid=25
info:doi/10.1136/bmj.n365
info:doi/10.1053/j.ajkd.2021.01.002
info:doi/10.1053/j.ajkd.2021.01.002
https://www.cms.gov/files/document/ckd-data-highlight102020-2.pdf
https://www.cms.gov/files/document/ckd-data-highlight102020-2.pdf


43. Chu CD, McCulloch CE, Banerjee T, et al. CKD awareness among US

adults by future risk of kidney failure. Am J Kidney Dis 2020;76(2):

174–183. doi:10.1053/j.ajkd.2020.01.007
44. Duru OK, Middleton T, Tewari MK, Norris K. The landscape of dia-

betic kidney disease in the United States. Curr Diab Rep 2018;18(3):

14. doi:10.1007/s11892-018-0980-x

45. Schwartz MW, Seeley RJ, Zeltser LM, Drewnowski A, Ravussin E,

Redman LM, Leibel RL Obesity pathogenesis: an Endocrine Society

scientific statement. Endocr Rev 2017;38(4):267–296. doi:10.1210/
er.2017-00111

46. Berthoud HR, Munzberg H, Morrison CD. Blaming the brain for

obesity: integration of hedonic and homeostatic mechanisms. Gas-

troenterology 2017;152(7):1728–1738. doi:10.1053/j.gastro.2016.

12.050

47. Fruhbeck G, Busetto L, Dicker D, et al. The ABCD of obesity: an

EASO position statement on a diagnostic term with clinical and sci-

entific implications. Obes Facts 2019;12(2):131–136. doi:10.1159/
000497124

48. Auckburally S, Davies E, Logue J. The use of effective language and

communication in the management of obesity: the challenge for

healthcare professionals. Curr Obes Rep 2021;10(3):274–281. doi:10.
1007/s13679-021-00441-1

49. Bray GA, Ryan DH. Evidence-based weight loss interventions: indi-

vidualized treatment options to maximize patient outcomes. Diabetes

Obes Metab 2021;23(suppl 1):50–62. doi:10.1111/dom.14200

50. Friedman AN, Considine RV, Quinney SK. Inquiry into the short- and

long-term effects of Roux-en-Y gastric bypass on the glomerular fil-

tration rate. Ren Fail 2020;42(1):624–628. doi:10.1080/0886022X.
2020.1790389

51. Neff KJ, Elliott JA, Corteville C, et al. Effect of Roux-en-Y gastric

bypass and diet-induced weight loss on diabetic kidney disease in

the Zucker diabetic fatty rat. Surg Obes Relat Dis 2017;13(1):21–27.
doi:10.1016/j.soard.2016.08.026

52. Flannick J. Data-driven type 2 diabetes patient clusters predict meta-

bolic surgery outcomes. Lancet Diabetes Endocrinol 2022;10(3):150–
151. doi:10.1016/S2213-8587(22)00034-1

53. Levey AS, Gansevoort RT, Coresh J, et al. Change in albuminuria and

GFR as end points for clinical trials in early stages of CKD: a scientific

workshop sponsored by the National Kidney Foundation in collabora-

tion with the US Food and Drug Administration and European Medi-

cines Agency. Am J Kidney Dis 2020;75(1):84–104. doi:10.1053/j.ajkd.
2019.06.009

54. Levin A, Agarwal R, Herrington WG, et al. International consensus

definitions of clinical trial outcomes for kidney failure: 2020. Kidney

Int 2020;98(4):849–859. doi:10.1016/j.kint.2020.07.013
55. Ruggenenti P, Abbate M, Ruggiero B, et al; C.RE.S.O. Study Group.

Renal and systemic effects of calorie restriction in patients with

type 2 diabetes with abdominal obesity: a randomized controlled

trial. Diabetes 2017;66(1):75–86. doi:10.2337/db16-0607
56. Ruggenenti P, Cortinovis M, Trillini M, et al; CRESO 2 Study Organi-

zation. Long-term kidney and systemic effects of calorie restriction

in overweight or obese type 2 diabetic patients (C.Re.S.O. 2 random-

ized controlled trial). Diabetes Res Clin Pract 2022;185:109804. doi:

10.1016/j.diabres.2022.109804

57. Halimi JM, Gatault P, Longuet H, et al. Major bleeding and risk of

death after percutaneous native kidney biopsies: a French nation-

wide cohort study. Clin J Am Soc Nephrol 2020;15(11):1587–1594.
doi:10.2215/CJN.14721219

58. Gossmann M, Butsch WS, Jastreboff AM. Treating the chronic dis-

ease of obesity. Med Clin North Am 2021;105(6):983–1016. doi:10.
1016/j.mcna.2021.06.005

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Friedman AN, Schauer PR, Beddhu S,

et al. Obstacles and opportunities in managing coexisting

obesity and CKD: Report of a scientific workshop

cosponsored by the National Kidney Foundation and The

Obesity Society. Obesity (Silver Spring). 2022;1‐11. doi:10.

1002/oby.23599

MANAGING OBESITY AND CKD 11

info:doi/10.1053/j.ajkd.2020.01.007
info:doi/10.1007/s11892-018-0980-x
info:doi/10.1210/er.2017-00111
info:doi/10.1210/er.2017-00111
info:doi/10.1053/j.gastro.2016.12.050
info:doi/10.1053/j.gastro.2016.12.050
info:doi/10.1159/000497124
info:doi/10.1159/000497124
info:doi/10.1007/s13679-021-00441-1
info:doi/10.1007/s13679-021-00441-1
info:doi/10.1111/dom.14200
info:doi/10.1080/0886022X.2020.1790389
info:doi/10.1080/0886022X.2020.1790389
info:doi/10.1016/j.soard.2016.08.026
info:doi/10.1016/S2213-8587(22)00034-1
info:doi/10.1053/j.ajkd.2019.06.009
info:doi/10.1053/j.ajkd.2019.06.009
info:doi/10.1016/j.kint.2020.07.013
info:doi/10.2337/db16-0607
info:doi/10.1016/j.diabres.2022.109804
info:doi/10.2215/CJN.14721219
info:doi/10.1016/j.mcna.2021.06.005
info:doi/10.1016/j.mcna.2021.06.005
info:doi/10.1002/oby.23599
info:doi/10.1002/oby.23599

	Obstacles and opportunities in managing coexisting obesity and CKD: Report of a scientific workshop cosponsored by the Nati...
	OBSTACLES TO OPTIMAL MANAGEMENT OF OBESITY
	STRATEGIES TO IMPROVE PATIENT ENGAGEMENT IN OBESITY MANAGEMENT
	STRATEGIES TO ENGAGE NEPHROLOGISTS AND OBESITY SPECIALISTS IN MANAGING OBESITY
	STRATEGIES TO ADDRESS KNOWLEDGE GAPS
	CONCLUSION
	FUNDING AGENCIES
	CONFLICT OF INTEREST
	ACKNOWLEDGMENTS
	PUBLICATION INFORMATION
	REFERENCES




