Received: 19 September 2022 Accepted: 19 September 2022

DOI: 10.1002/0by.23599

- THE
MEETING REPORT 0be$|ty O%%%SNE?V WILEY

Obstacles and opportunities in managing coexisting obesity
and CKD: Report of a scientific workshop cosponsored by the
National Kidney Foundation and The Obesity Society

Allon N. Friedman? | Philip R. Schauer? | Srinivasan Beddhu® |
Holly Kramer® | Carel W. le Roux® | Jonathan Q. Purnell® | Duane Sunwold” |
Katherine R. Tuttle® | Ania M. Jastreboff’ | Lee M. Kaplan'®

Division of Nephrology, School of Medicine, Indiana University Indianapolis, Indiana, USA

2Pennington Biomedical Research Institute, Louisiana State University, Baton Rouge, Louisiana, USA

3Division of Nephrology and Hypertension, Department of Internal Medicine, University of Utah, Salt Lake City, Utah, USA
“Department of Public Health Sciences and Medicine, Loyola University Chicago, Maywood, lllinois, USA

5Diabetes Complications Research Centre, Conway Institute, University College Dublin, Dublin, Ireland

®Division of Cardiovascular Medicine, School of Medicine, Oregon Health & Science University, Oregon, Portland, USA
“Culinary Program, Spokane Community College, Spokane, Washington, USA

8Providence Health Care and School of Medicine, University of Washington, Spokane, Washington, USA

?Endocrinology & Metabolism, Department of Medicine and Pediatric Endocrinology, Department of Pediatrics, School of Medicine, Yale University, New Haven,
Connecticut, USA

190besity, Metabolism, and Nutrition Institute and Gastroenterology Division, Massachusetts General Hospital, and Medical School, Harvard University, Boston,
Massachusetts, USA

Correspondence

Allon Friedman, Division of Nephrology, Abstract

Indiana University School of Medicine, 550 The National Kidney Foundation (NKF) and The Obesity Society (TOS) cosponsored
University Blvd., Suite 6100, Indianapolis, IN

46202, USA. a multispecialty international workshop in April 2021 to advance the understanding

Email: allfried@iu.edu and management of obesity in adults with chronic kidney disease (CKD). The under-

Funding information lying rationale for the workshop was the accumulating evidence that obesity is a
Boehringer Ingelheim; National Kidney major contributor to CKD and adverse outcomes in individuals with CKD, and that
Foundation; Novo Nordisk; Pfizer; Rhythm . . . . . . R q .

Pharmaceuticals 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.

Complete author and article information provided before references

© 2022 The Obesity Society and National Kidney Foundation. All rights reserved.

Obesity (Silver Spring). 2022;1-11. www.obesityjournal.org 1


https://orcid.org/0000-0003-2515-1748
https://orcid.org/0000-0002-3312-315X
https://orcid.org/0000-0001-5521-5445
https://orcid.org/0000-0003-1446-0991
https://orcid.org/0000-0002-6301-2696
mailto:allfried@iu.edu
www.obesityjournal.org

MANAGING OBESITY AND CKD

RVYIBE Obesity [ 1

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
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FIGURE 1 Mechanisms through which obesity leads to kidney damage. Abbreviation: CKD, chronic kidney disease
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FIGURE 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

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 BMlI 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
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FIGURE 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

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
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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

BOX 1 Strategies for improving management of
obesity in persons with CKD

e Design strategies to help identify CKD in the setting of
obesity and weight loss.

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

o Educate nephrologists on the importance, role, and effec-
tive management of obesity.

e Educate obesity specialists on why, when, and how to
screen for kidney disease.

e |dentify useful metrics beyond BMI to assess obesity-
related health risks.

e Develop recommendations that balance competing dietary
needs in CKD patients.

e Address social factors influencing obesity.

e Formulate strategies to improve insurance coverage and
reimbursement for weight management.

Abbreviation: CKD, chronic kidney disease

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 2 Strategies to improve patient engagement
in obesity management

e Educate patients on the interrelationship between obesity
and CKD.

e Educate and reassure patients about the biological
underpinnings of their obesity.

e Expand obesity support groups to include the CKD
population.

e Use nonstigmatizing and nonprejudicial language when
addressing obesity.

Abbreviation: CKD, chronic kidney disease



MANAGING OBESITY AND CKD

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

O A O - WILEYL

BOX 3 Strategies to engage nephrologists and
obesity specialists in managing obesity

o |mprove familiarity and comfort with weight loss strategies.

e Use dietitians, nurse educators, and advanced nurse
practitioners to assist in obesity management and patient
education.

e Develop a clinical trial evidence base.

e Develop collaborative clinical and research efforts.

o Work with payers and policy makers to improve reim-

bursement and overcome access barriers.

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
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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

BOX 4 Strategies to address research gaps and
study design issues

¢ Involve a broad range of stakeholders.

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

e Implement a wide array of types of studies and imple-
ment concurrently.

o |Integrate gold standard tests into clinical studies.

e Factor dissemination of results into trial design.

e Encourage flexible trial designs that can incorporate rapidly
changing obesity treatments.

Abbreviation: CKD, chronic kidney disease

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
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