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Caregiver Support Critical to the Nephrology Workforce

By Bridget M. Kuehn

or Megan Prochaska, MD, MPH, a nephrolo-

gist and assistant professor of medicine at

The University of Chicago Pritzker School of

Medicine, Chicago, IL, working at an institution
that supports her role as a caregiver of two young children
has allowed her to thrive as a clinician-researcher. In addi-
tion to having a flexible culture that supports and values
caregivers, she has been able to take a 12-week parental leave
after the birth of each of her children.

“I can prioritize those things where and when I need to
and not feel like I'm going to be punished or have negative
consequences in my professional life,” she said. That flex-
ibility has helped give her the comfort and confidence that
she needs to simultaneously pursue her professional goals,
she expressed.

That kind of support is essential, according to a pair of
recent reports from the National Academies of Sciences,
Engineering, and Medicine (NASEM). One report high-
lights the difficulties that physicians and scienists face in
juggling the demands of their careers and caregiving for
children, elders, spouses, or other relatives or being pulled
between multiple types of caregiving (1). Women, particu-
larly women of color, shoulder a disproportionate burden
of these responsibilities and may be sidelined from careers

Early Medical Student Involvement Is Key
to Bolstering Interest in Nephrology

By Tejwinder Sandhu, Olivia Schreiber, and Vinay Srinivasan

ephrology fellowship programs continue

to face challenges in filling positions, with

only 66% of positions filled for the appoint-

ment year 2024 National Resident Matching
Program Medical Specialties Matching Program, includ-
ing medicine and pediatric specialties (1). Although sev-
eral strategies have been proposed to improve recruitment
along the nephrology trainee continuum, there is growing
concern that demand may soon surpass the supply of the
existing nephrology workforce (2—6). Fostering interest in
nephrology at the resident level may be too late; therefore,
we urge medical education leaders to invest more resources
in early nephrology experiences for medical students to
combat these alarming trends. Here, we highlight how

engaging with medical students as early as the second year
of medical school can both spark and maintain interest in
the subspecialty.

In his second year of medical school, one of the au-
thors (T.S.) encountered a nephrology mentor who devel-
oped a project for him—to create patient-centered ma-
terials on glomerular diseases and emerging therapeutics
for the Glomerular Disease Study and Trial Consortium
(GlomCon). Creating these educational materials ignited
a deeper curiosity in nephrology for T.S.; his involvement
with patient education, especially concerning emerging
therapeutics, highlighted nephrology as a field teeming
with diagnostic and therapeutic innovations, challenging

Continued on page 6 >

in research and medicine without support, the report notes.
As many as 4 in 10 clinician-investigators leave their field
within the first 10 years of being appointed to faculty, partly
because caregiving is unsupported in their workplace (2).
The second report lays out how institutions can better sup-
port caregivers (3).

“The early career stage is a very critical stage in terms
of attrition from the biomedical research workforce,” said
Rasheed Gbadegesin, MD, MBBS, FASN, a pediatric ne-
phrologist, Wilburt C. Davison Distinguished Professor
of Pediatrics, and Associate Dean for Physician-Scientist
Development at Duke University School Medicine in
Durham, NC. “This is a stage of life where so many things
are happening: People are having families, and parents are
getting older. In addition to clinical and research responsi-
bilities, those caregiving responsibilities just show up.”

Across the country, programs and organizations are ex-
perimenting with different approaches to helping nephrol-
ogists and kidney disease researchers navigate their careers
and caregiving responsibilities. These concepts include a
push to make professional meetings more family-friendly,
institutional support for family leave and flexibility, and ef-
forts to provide supplemental funding for researchers facing

Continued on page 5 >
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XPHOZAH (tenapanor) tablets, for oral use
Brief Summary of Prescribing Information

1  INDICATIONS AND USAGE

XPHOZAH is indicated to reduce serum phosphorus in adults with chronic kidney disease (CKD) on
dialysis as add-on therapy in patients who have an inadequate response to phosphate binders or who are
intolerant of any dose of phosphate binder therapy.

4  CONTRAINDICATIONS
XPHOZAH is contraindicated in patients under 6 years of age because of the risk of diarrhea and serious
dehydration [see Warnings and Precautions (5.1), Use in Specific Populations (8.5)].

XPHOZAH is contraindicated in patients with known or suspected mechanical gastrointestinal obstruction.

5 WARNINGS AND PRECAUTIONS

5.1 Diarrhea

Diarrhea was the most common adverse reaction in XPHOZAH-treated patients with CKD on dialysis

[see Dosage and Administration (2) in the full Prescribing Information, Contraindications (4) and Adverse
Reactions (6.1)]. In clinical trials, diarrhea was reported in up to 53% of patients, reported as severe in 5%,
and associated with dehydration and hyponatremia in less than 1% of patients. Treatment with XPHOZAH
should be discontinued in patients who develop severe diarrhea.

6  ADVERSE REACTIONS

6.1 Clinical Trial Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in
the clinical trials of a drug cannot be directly compared with rates in the clinical trials of another drug and
may not reflect the rates observed in practice.

The safety data described below reflect data from 754 adults with CKD on dialysis taking XPHOZAH

in clinical trials as monotherapy and in combination with phosphate binders. Among the 754 patients,
258 patients were exposed to tenapanor for at least 26 weeks and 75 were exposed to tenapanor for at
least one year. [see Clinical Studies (14) in the full Prescribing Information].

Most Common Adverse Reaction

Diarrhea, which occurred in 43-53% of patients, was the only adverse reaction reported in at least 5%
of XPHOZAH-treated patients with CKD on dialysis across trials. The majority of diarrhea events in the
XPHOZAH-treated patients were reported to be mild-to-moderate in severity and resolved over time, or
with dose reduction. Diarrhea was typically reported soon after initiation but could occur at any time
during treatment with XPHOZAH. Severe diarrhea was reported in 5% of XPHOZAH-treated patients in
these trials [see Warnings and Precautions (5.1)].

7  DRUG INTERACTIONS

7.1 OATP2B1 Substrates

Tenapanor is an inhibitor of intestinal uptake transporter, OATP2B1 [see Clinical Pharmacology (12.3) in
the full Prescribing Information]. Drugs which are substrates of 0ATP2B1 may have reduced exposures
when concomitantly taken with XPHOZAH. Monitor for signs related to loss of efficacy and adjust the dose
of concomitantly administered drug as needed.

Enalapril is a substrate of OATP2B1. When enalapril was coadministered with XPHOZAH (30 mg twice
daily for five days), the peak exposure (Cmax) of enalapril and its active metabolite, enalaprilat, decreased
by approximately 70% and total systemic exposures (AUC) decreased by 50 to 65% compared to when
enalapril was administered alone [see Clinical Pharmacology (12.3) in the full Prescribing Information].
However, the decrease in enalaprilat’s exposure with XPHOZAH may be offset by the inherently higher
exposures observed in patients with CKD on dialysis due to its reduced renal clearance. Therefore, a
lower starting dose of enalapril, which is otherwise recommended in patients with CKD on dialysis is not
required when enalapril is coadministered with XPHOZAH.

7.2 Sodium Polystyrene Sulfonate
Separate administration XPHOZAH and sodium polystyrene sulfonate (SPS) by at least 3 hours. SPS binds
to many commonly prescribed oral medicines.

8  USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

Tenapanor is essentially non-absorbed systemically, with plasma concentrations below the limit of
quantification (less than 0.5 ng/mL) following oral administration [see Clinical Pharmacology (12.3) in the
full Prescribing Information]. Therefore, maternal use is not expected to result in fetal exposure to the drug.

The available data on XPHOZAH exposure from a small number of pregnant women have not identified
any drug associated risk for major birth defects, miscarriage, or adverse maternal or fetal outcomes. In
reproduction studies with tenapanor in pregnant rats and rabbits, no adverse fetal effects were observed
in rats at 0.2 times the maximum recommended human dose and in rabbits at doses up to 15 times the
maximum recommended human dose (based on body surface area) [see Nonclinical Toxicology (13.1) in
the full Prescribing Information].

The estimated background risk of major birth defects and miscarriage for women with CKD on dialysis
with hyperphosphatemia is unknown. All pregnancies have a background risk of birth defect, loss, or other
adverse outcomes. In the United States general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.

Animal Data

In an embryofetal development study in rats, tenapanor was administered orally to pregnant rats during
the period of organogenesis at dose levels of 1, 10 and 30 mg/kg/day. Tenapanor doses of 10 and

30 mg/kg/day were not tolerated by the pregnant rats and was associated with mortality and moribundity
with body weight loss. The 10 and 30 mg/kg dose group animals were sacrificed early, and the fetuses
were not examined for intrauterine parameters and fetal morphology. No adverse fetal effects were observed
in rats at 1 mg/kg/day (approximately 0.2 times the maximum recommended human dose) and in rabbits
at doses up to 45 mg/kg/day (approximately 15 times the maximum recommended human dose, based
on body surface area). In a pre- and post-natal developmental study in mice, tenapanor at doses up to
200 mg/kg/day (approximately 16.5 times the maximum recommended human dose, based on body
surface area) had no effect on pre- and post-natal development.

8.2 Lactation

Risk Summary

There are no data available on the presence of tenapanor in either human or animal milk, its effects on milk
production or its effects on the breastfed infant. Tenapanor is essentially non-absorbed systemically, with
plasma concentrations below the limit of quantification (less than 0.5 ng/mL) following oral administration
[see Clinical Pharmacology (12.3) in the full Prescribing Information]. The minimal systemic absorption
of tenapanor will not result in a clinically relevant exposure to breastfed infants. The developmental and
health benefits of breastfeeding should be considered along with the mother’s clinical need for XPHOZAH
and any potential adverse effects on the breastfed infant from XPHOZAH or from the underlying maternal
condition.

8.4 Pediatric Use

Risk Summary

XPHOZAH is contraindicated in patients less than 6 years of age. In nonclinical studies, deaths occurred
in young juvenile rats (less than 1-week old rats; approximate human age-equivalent of less than 2 years
of age) and in older juvenile rats (approximate human age-equivalent of 2 years of age) following oral
administration of tenapanor, as described below in Juvenile Animal Toxicity Data.

The safety and effectiveness of XPHOZAH in pediatric patients have not been established.

Juvenile Animal Toxicity Data

In a 21-day oral dose range finding toxicity study in juvenile rats, tenapanor was administered to neonatal
rats (post-natal day (PND) 5) at doses of 5 and 10 mg/kg/day. Tenapanor was not tolerated in male and
female pups and the study was terminated on PND 16 due to mortalities and decreased body weight (24%
t0 29% reduction in females at the respective dose groups and 33% reduction in males in the 10 mg/kg/day
group, compared to control).

In a second dose range finding study, tenapanor doses of 0.1, 0.5, 2.5, or 5 mg/kg/day were administered
to neonatal rats from PND 5 through PND 24. Treatment-related mortalities were observed at 0.5, 2.5, and
5 mg/kg/day doses. These premature deaths were observed as early as PND 8, with majority of deaths
occurring between PND 15 and 25. In the 5 mg/kg/day group, mean body weights were 47% lower for
males on PND 23 and 35% lower for females on PND 22 when compared to the controls. Slightly lower
mean tibial lengths (5% to 11%) were noted in males and females in the 0.5, 2.5, and 5 mg/kg/day dose
groups on PND 25 and correlated with the decrements in body weight noted in these groups. Lower
spleen, thymus, and/or ovarian weights were noted at the 0.5, 2.5, and 5 mg/kg/day doses. Tenapanor-
related gastrointestinal distension and microscopic bone findings of increased osteoclasts, eroded bone,
and/or decreased bone in sternum and/or femorotibial joint were noted in males and females in the 0.5,
2.5, and 5 mg/kg/day dose groups.

In juvenile rats administered tenapanor at 0.03, 0.1, or 0.3 mg/kg/day on PND 5 through PND 61, treatment-
related mortalities were observed at 0.3 mg/kg/day. Lower mean body weight gains were noted in the

0.3 mg/kg/day group males and females compared to the control group primarily during PND 12-24 but
continuing sporadically during the remainder of the dosing period; corresponding lower mean food
consumption was noted in this group during PND 21-33. As a result, mean body weights were up to
15.8% and 16.8% lower in males and females, respectively, compared to the control group; the greatest
difference was on PND 24 for males and PND 21 for females. Mean body weight in the 0.3 mg/kg/day
group males was only 3.9% lower than the control group on PND 61. There were no tenapanor-related
effects on mean body weights, body weight gains, or food consumption in the 0.03 and 0.1 mg/kg/day
group males and females. A dosage level of 0.1 mg/kg/day was considered to be the no-observed-adverse-
effect level (NOAEL) for juvenile toxicity of tenapanor [see Contraindications (4), Warnings and Precautions
(5]

In a 21-day oral dose range finding study in older (weaned) juvenile rats administered tenapanor at 0.1, 1,
or 5 mg/kg/day on PND 21 through PND 41 (approximate human age-equivalent of 2 to 12 years of age),
treatment-related mortalities or moribundities were observed during the first two days of the study in the
1 mg/kg/day males and the 5 mg/kg/day males and females. Watery feces, decreased food consumption,
and lower mean body weight were also observed in the 1 and 5 mg/kg/day groups.

In weaned juvenile rats administered tenapanor at 0.1, 0.3, and 0.7 (males) or 1 (females) mg/kg/day

on PND 21 through PND 80, no mortalities were observed. Significant decreases in mean body weights
were observed in the 0.3 and 0.7 mg/kg/day males throughout the dosing period (up to 20.3% lower than
control) and in the 1 mg/kg/day females between PND 23 to 35 (up to 16.7% lower than control), with
food consumption notably decreased on PND 21 to 29. There were also reductions in tibia length between
PND 76 and 80 in the 0.3 and 0.7 mg/kg/day males, and between PND 36 and 64 in the 0.7 mg/kg/day
males, which were not observed during the 14-day recovery period. The NOAEL was considered to be

0.1 mg/kg/day for juvenile toxicity of tenapanor.

8.5 Geriatric Use

0f 1010 adult patients with CKD on dialysis randomized and treated in two randomized, double-blind,
placebo-controlled randomized withdrawal clinical trials for XPHOZAH (TEN-02-201 and TEN-02-301)
as well as a third randomized, double-blind, placebo-controlled trial (TEN-02-202) for XPHOZAH in
combination with phosphate binders, 282 (28%) were 65 years of age and older. Clinical studies of
XPHOZAH did not include sufficient numbers of patients aged 65 and older to determine whether they
respond differently than younger patients.

10 OVERDOSAGE

No data are available regarding overdosage of XPHOZAH in patients. Based on nonclinical data, overdose
of XPHOZAH may result in gastrointestinal adverse effects such as diarrhea, as a result of exaggerated
pharmacology with a risk for dehydration if diarrhea is severe or prolonged [see Warnings and Precautions
(5.1)].

17 PATIENT COUNSELING INFORMATION

Advise Patients:

Diarrhea

Instruct patients to contact their healthcare provider if they experience severe diarrhea [see Warnings and
Precautions (5.1)].

* Instruct patients not to use stool softeners or laxatives with XPHOZAH.

Administration and Handling Instructions

Instruct Patients:

 To take XPHOZAH just prior to the first and last meals of the day [see Dosage and Administration (2.2)
in the full Prescribing Information].

 Patients should be counseled not to take XPHOZAH right before a hemodialysis session, and to take
XPHOZAH right before the next meal, as some patients may experience diarrhea after taking XPHOZAH.

 Ifadose is missed, take the dose just before the next meal. Do not take 2 doses at the same time [see
Dosage and Administration (2.2) in the full Prescribing Information].

* To keep XPHOZAH in a dry place. Protect from moisture. Keep in the original bottle. Do not remove
desiccant from the bottle. Keep bottles tightly closed [see How Supplied/Storage and Handling (16) in
the full Prescribing Information].
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Caregiver Support
Critical to the
Nephrology Workforce

Continued from cover

a caregiving crunch. “We have a workforce crisis for clinical
nephrologists and a more severe workforce crisis for biomedi-
cal researchers,” Gbadegesin said. “We cannot afford to let
[kidney disease investigators] drop off.”

Caregiving stigma

Caregiving is a common experience. Forty percent of US
households include children, and nearly one in five US adults
provides care for another adult (3). Despite the ubiquity of
caregiving, those shouldering these responsibilities in bio-
medical fields face a strong stigma and often lack necessary
support, the second NASEM report notes.

Robert L. Phillips, Jr., MD, MSPH, founding executive
director of The Center for Professionalism & Value in Health
Care, Washington, DC, and a member of the committee that
drafted the NASEM reports, explained that clinicians may
feel that it is unprofessional to take time away for caregiv-
ing. He explained that they often feel that their mission to
care for patients is very important and feel pressure to carry
their weight and not let their teams down. “That ideal worker
model in STEMM [science, technology, engineering, math-
ematics, and medicine] is so pervasive that it is difficult for us
to even think about being caregivers and giving ourselves a
break to do that,” Phillips said.

Michelle Rheault, MD, director of the Division of
Pediatric Nephrology and director of the Center for Women
in Medicine and Science at the University of Minnesota in
Minneapolis, noted that one of the biggest challenges for cli-
nicians may be having the flexibility to attend to caregiving
needs as they arise. For example, clinic schedules may be set
weeks in advance, but school-related events or other caregiv-
ing needs may come up on much shorter notice. Elder care
can pose similar challenges.

Phillips noted that failing to account for these challenges
fuels attrition and may also contribute to pervasive burnout
in these fields. “Those that we don’t lose, we lose their hearts,”
Phillips said. “They feel so torn and unsupported in those
new roles. It affects their well-being.”

The second of the two NASEM reports lays out recom-
mendations for best practices for academic institutions. One
of them is to ensure that their institutions are following appli-
cable state and federal laws, such as the Family and Medical
Leave Act, Title IX, and the Pregnant Workers Fairness Act.
“A lot of academic health centers are not always following the
federal or state laws already in existence,” Phillips noted.

Institutions should also go beyond compliance to provide
students, trainees, faculty, and staff with options that offer
flexibility or ease their work burden. Prochaska said that
she appreciates her section chief’s flexibility and willingness
to schedule meetings around the team’s childrens school or
childcare drop-off and pick-up times.

Having parental leave and equal access to support both
parents are also important, Rheault said. Her institution
recently extended 6 weeks of parental leave for all parents.
Previously, men were eligible for 2 weeks, whereas women
were eligible for 6 weeks. To alleviate stress on caregivers tak-
ing leave, she has also advocated for her institution to create
coverage plans that avoid requiring “make-up” time before or
after leave. She noted that covering extra shifts before or after
leave can unnecessarily add to caregivers’ stress.

Institutions should also consider direct support for care-
giving, such as on-site care and subsidies for off-site care, the
second NASEM report recommends. Rheault remembers
having to rush to wrap up her end-of-the-day clinical duties
in order to pick up her children on time because of her child-
care centers limited hours. On-site childcare aligned with
the clinicians schedule can help, particularly for early career
staff who cannot afford a nanny or other live-in care and who
may struggle to find childcare for evening or weekend shifts.
Prochaska said that she relies on her parents, who live nearby,

for help in a pinch, but she noted that The University of

Chicago also offers on-site childcare and emergency drop-in
care, which colleagues who do not have family or other sup-
port nearby find very helpful.

Ultimately, Phillips said that institutions need to create
the internal infrastructure to support the needs of individuals
who may temporarily need to step away from some of their
work to address caregiving needs. He said that building that
infrastructure supports caregivers and allows the enterprise to
run smoothly. It helps reduce burnout and turnover, attract
new talent, and improve clinician well-being. “This is an in-
vestment in attracting and retaining an excellent workforce,”
he expressed.

“Helping hands”

The second NASEM report also recommends piloting inno-
vative approaches to tackling these problems. One example
cited in the report is the Fund to Retain Clinical Scientists,
a pilot program launched by the Doris Duke Foundation in
2015 to help reduce attrition among early career investigators
with caregiving challenges (4). Gbadegesin, who codirected
the program at Duke University, noted that these challenges
are often transient, lasting 6 to 12 months, but can derail
researchers just getting started. “People are faced with the
choice of either you continue with your career and neglect
your life, or you forget about your career, and you continue
with your life,” he said. “That is absolutely wrong.”

In its first round, the Fund to Retain Clinical Scientists se-
lected 10 institutions to receive grants that would allow them
to provide $30,000-$50,000 to investigators with caregiv-
ing challenges. Women made up approximately 75% of the
scholars who received support, noted Sindy Escobar Alvarez,
PhD, program director for medical research at the Doris
Duke Foundation. In 2021, the Doris Duke Foundation ex-
panded the program to 22 institutions, with additional fund-
ing from the American Heart Association, the Burroughs
Wellcome Fund, the Rita Allen Foundation, and the Walder
Foundation to help offset the increased caregiving burden
that many investigators faced during the pandemic.

Gbadegesin, who also directed Duke University’s
COVID-19 Fund to Retain Clinical Scientists, the pandem-
ic-targeted program funded by the Doris Duke Foundation
and its partners, and his colleagues received an overwhelm-
ing response to their calls for applications for assistance. They
were able to fund 30% of them. All of the applicants received
mentoring and coaching. Those who received grants could
spend the money on helping hands, such as hiring a research
technician, a grant writer, a research coordinator, or a statisti-
cian to help free up the investigator’s time. Escobar Alvarez
noted that other institutions also allowed investigators to
use the funds to “buy back” clinical time to free up time
for research. An evaluation of the Fund to Retain Clinical
Scientists program found several benefits for participating in-
stitutions (5). “It normalizes the discussion [about caregiving]
institutionally,” Escobar Alvarez said. “It also endorses that
you are important; your contributions are important.”

As the seed funding from the Doris Duke Foundation
ends, many participating organizations are looking for ways
to continue their programs. Duke University has agreed to
continue supporting a smaller scale version, Gbadegesin said.
He and his colleagues also want to create an endowment
to help fund the program. “Our ultimate goal is to make it
sustainable,” he explained. “Any academic institution in the
United States that is serious about building the biomedical
research workforce, attracting and retaining people, should
invest in this program.”

Gbadegesin also urged funders like the National Institutes
of Health to consider offering small supplemental grants
to its grantees facing caregiving challenges. He noted that
spending $25,000-$50,000 to help an investigator facing a
temporary caregiving challenge is a small investment com-
pared with the $800,000 or $1 million that the National
Institutes of Health may have already committed to funding
these investigators over 5 years. “This is a career and a lifesav-
ing program,” he said. He noted that three-quarters of the
participants at Duke University were on the verge of leaving
their careers when they entered the program. But everyone
has continued their research, including three kidney disease
investigators, and many have gone on to receive additional
grants for their research.
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Normalizing caregiving

It has become the norm at pediatric nephrology conferences
for investigators to have children in tow and for conferences
to have on-site childcare. “They are super family-friendly,”
Rheault said. “People don't feel bad about bringing their kids.”

Child-friendly conferences can help early career investiga-
tors to participate in vital continuing education, networking,
and sharing their work, notes a document by the Women in
Nephrology organization (6). It also recommends that ne-
phrology meetings become more family-friendly, including
by allowing children into conference sessions, having on-site
childcare, and providing lactation facilities. Some associa-
tions, including ASN, have adopted more child-friendly poli-
cies. For example, Kidney Week allows meeting attendees to
register children to attend Kidney Week with them and has
links to information on childcare in the area (7).

Rheault highlighted the benefits of such policies in help-
ing to recruit individuals to the profession and urged con-
ferences do even more to support caregivers. “If medical
students and residents see women and men who are [at meet-
ings] with their children, it shows the family-friendly nature
of the specialty,” she said.

Last September, Women in Nephrology hosted a leader-
ship conference and offered caregiver grants of $200-$300 to
help defray caregiving-related meeting costs, Rheault said. For
example, the grants covered the costs of additional childcare at
home or helped to cover the costs of bringing someone along
to help. Rheault noted that her mother tagged along to meet-
ings when her children were infants to help with their care.

Women in Nephrology also offers a mentor match pro-
gram. Rheault shared that many women who apply for the
program are looking for mentoring on work-life balance.
They want to talk with others with a career in nephrology
and who have children about how they balance it, she said.

Rheault suggested that there is also a place for leaders to
normalize caregiving in their institutions, for example, not
scheduling early or late meetings that may interfere with
school or childcare pick-up or drop-off times. She also keeps
pictures of her children in her office and is open with col-
leagues about when she cannot stay late—for example, be-
cause she must attend her child’s soccer game. “We need more
people to role model that caregiving is normal,” she said.

References

1. National Academies of Sciences, Engineering, and
Medicine. Barriers, Challenges, and Supports for Family
Caregivers in Science, Engineering, and Medicine:
Proceedings of Two Symposia. The National Academies
Press; 2023. https://doi.org/10.17226/27181

2. The Long-Term Retention and Attrition of U.S. Medical
School Faculty. June 2008 Analysis in Brief. Association of
American Medical Colleges; June 2008. Accessed May 15,
2024.  https://www.aamc.org/data-reports/analysis-brief/
report/long-term-retention-and-attrition-us-medical-
school-faculty

3. National Academies of Sciences, Engineering, and
Medicine. Supporting Family Caregivers in STEMM:
A Call to Action. The National Academies Press; 2024.
https://doi.org/10.17226/27416

4. Doris Duke Foundation. Fund to Retain Clinical
Scientists. Accessed May 15, 2024. hteps:/[www.
dorisduke.org/funding-areas/medical-research/
fund-to-retain-clinical-scientists

5. Jagsi R, et al. Doris Duke Charitable Foundation
Fund to Retain Clinical Scientists: Innovating support
for early-career family caregivers. J Clin Invest 2022;
132:e166075. doi: 10.1172/JCI166075

6. Rheault MN, et al.; for Women in Nephrology. Women
in Nephrology recommendations for family-friendly
conferences. Women in Nephrology; May 3, 2018.
hteps://www.womeninnephrology.org/news/WIN_
Child_Care_Recommendations.pdf

7. American Society of Nephrology. Kidney Week 2024:
Children and minors at Kidney Week. Accessed May
15, 2023. htps://www.asn-online.org/education/kid-
neyweek/2024/children.aspx



6 | ASN Kidney News | June 2024

Early Medical Student
Involvement Is Key to
Bolstering Interest in
Nephrology

Continued from cover

the misconception that nephrology is a specialty with lim-
ited future prospects.

The second authors (O.S.) interest in nephrology
emerged from her personal experience with a loved one
who received peritoneal dialysis for kidney failure. By the
second year of medical school, O.S. discovered nephrology
mentors who identified projects that suited both her inter-
est in nephrology and science writing. She submitted a case
report and literature review on fibrillary glomerulonephri-
tis and now contributes editorials for the GlomCon news-
letter, a weekly publication reaching over 6000 nephrology
fellows and attendings worldwide. The author participated
in a month-long nephrology Visiting Student Learning
Opportunities program during her fourth year of medical
school and continues to tutor students in the preclinical
nephrology course.

Both authors attended ASN Kidney Week 2023, yet
another opportunity to expel the unfair position that ne-
phrology lacks in diagnostic or therapeutic advancement.
The authors’ stories send a compelling message that is lack-
ing in the current literature: Early engagement in medical

education is essential to sow the seeds so that the next gen-
eration of nephrologists may grow.

These experiences need not be unique. Medical educa-
tors must act now to maintain and augment the nephrol-
ogy workforce. Young trainees may express early interest in
nephrology for a variety of reasons; attending nephrologists
can play a key role in maintaining students interest, both
through mentorship and identification of personalized, ap-
propriate-level projects. Faculty, with strong teaching skills
and a willingness to use new teaching methods, should lead
the nephrology—physiology course, as this course tends to
“make or break” a student’s ability to envision a career in
nephrology (7). They may also choose to advise a medi-
cal student nephrology interest group, effectively creating
a “nephrology pipeline.” Medical students who rotate on
a nephrology elective should be offered additional experi-
ences in outpatient hemodialysis, peritoneal dialysis, glo-
merular disease, transplant, and other subspecialty clinics if
available. The Table further outlines current opportunities
for medical students interested in nephrology.

Expanding the resident nephrology experience is im-
portant and should be continued; however, work must
begin early and continue throughout a medical student’s
training to make a significant impact. Mentorship is the
key agent in synthesizing specialists; the first two authors
continue to engage in nephrology research, education, and
patient outreach with encouragement from enthusiastic
mentors. Practicing nephrologists know that nephrology
does not just begin and end with hyperkalemia in patients
with kidney failure; it is an exciting field that offers a wide
breadth of pathology and opportunity to make a differ-
ence in patients’ lives. However, nephrologists alone will
not be the ones to save their profession. Education leaders

Table. Overview of medical student opportunities in nephrology

Nephrology Interest Group M1, M2, M3, M4
ASN Kidney Students M1, M2, M3, M4
and Residents (STARS)

ASN Kidney Tutored Research M1, M2, M3, M4

and Education for Kidney
Scholars (TREKS)

ASN Kidney Mentoring and

Awareness Program for M3, M4
Students (MAPS)

ASN Kidney Week M1, M2, M3, M4
Nephrology electives M3, M4
Research opportunities M1, M2, M3, M4
Student-led patient outreach M1, M2, M3, M4

Premedical, M1, M2,

The interest group offers mentorship, project
identification, and physician panels for medical

students interested in nephrology.

STARS is a program designed to stimulate inter-
est in nephrology careers through tailored events

and faculty must recognize that to effectively combat the
declining match rates, work must be done to engage medi-
cal students now so that they can envision a future career
in nephrology.

Tejwinder Sandhu is a medical student ar the College of
Osteopathic Medicine, Touro University California, Vallejo.
Olivia Schreiber, MA, is a medical student at Cooper Medical
School, Rowan University, Camden, NJ. Vinay Srinivasan,
MD, MBA, is an assistant professor of medicine at Cooper
Medical School, Rowan University, and a nephrologist at
Cooper University Hospital.

The authors report no conflicts of interest.

References

1. Pivert KA. First look: AY 2024 match. American Society
of Nephrology (ASN) Data; November 29, 2023.
hetps://data.asn-online.org/posts/ay_2024_match/

2. Beck N, et al. Internal medicine residents’ perceptions of
nephrology as a career: A focus group study. Kidney360
2020; 1:1052-1059. doi: 10.34067/KID.0003652020

3. Sozio SM, et al. Increasing medical student inter-
est in nephrology. Am ] Nephrol 2019; 50:4-10. doi:
10.1159/000501058

4. Association of American Medical Colleges (AAMC).
2022  Physician  Specialty Data  Report:  Executive
Summary.  January  2023.
media/63371/download

5. National Center for Health Workforce Analysis.
Physician Workforce: Projections, 2021-2036. Health
Resources and Serivces Administration (HRSA) Health

https://www.aamc.org/

Home institution

https://www.asn-online.org/grants/travel/
details.aspx?app=MSR

and networking opportunities; participants also
receive travel support and complimentary regis-

tration to attend ASN Kidney Week.

TREKS offers a week-long research course and
mentorship to medical students interested in

nephrology.

MAPS offers mentoring and kidney disease

awareness programs for premedical and medical

students who are interested in nephrology.

Kidney Week offers free registration for medi-
cal students to attend the event with numerous

learning opportunities and lectures.

Inpatient and outpatient experiences are avail-
able in various areas such as transplant, home
dialysis, peritoneal dialysis, hemodialysis. con-

sult, and glomerular disease.

Opportunities are available in clinical, basic

science, and quality improvement research in

nephrology.

Community-based initiatives are available for hy-

https://www.asn-online.org/treks/

http://www.asn-online.org/education/train-
ing/students/maps/

https://www.asn-online.org/education/kid-
neyweek/

Home or away institution

Not applicable

Home institution

pertension, diabetes, and kidney disease screen-

ings led by students.



Workforce; October 2023.  https://bhw.hrsa.gov/sites/default/files/bureau-health-
workforce/physicians-projections-factsheet-10-23. pdf

6. Pivert KA. Data detail: Physician trends in the 2022 FSMB census. American Society
of Nephrology (ASN) Data; August 4, 2023. https://data.asn-online.org/posts/
data_detail_fsmb

7. Hoenig MP, et al. Lessons learned from the ASN Renal Educator Listserv and survey.
Clin ] Am Soc Nephrol 2013; 8:1054—1060. doi: 10.2215/CJN.07410712

State of
Nephrology @ @

AY 2024 NRMP MSMP
NephrOIOQY 321 Candidates matched

Match . .

488 Positions available

AY, appointment year; NRMP MSMP, National Resident
Matching Program Medical Specialties Matching Program

Kidney
Failure

1in 7 American
adults have CKD

Kidney

Diseases

% Increase in kidney
failure incidence
from 2000 to 2019

NCHWA projection of physician
shortage in the United States by 2036

Physician .
4360 Nephrologist shortage
Shortage o °

139,940 Physician shortage

NCHWA = National Center for Health Workforce Analysis

Strategies to Bolster Interest in Nephrology
at the Medical Student Level

Early exposure and
mentorship

Involvement in
personalized projects

Broaden the scope of
nephrology exposure

Promote nephrology
as a dynamic career
with innovative
therapeutic prospects

Infographic created by Tejwinder Sandhu

June 2024 | ASN Kidney News | 7

Correction \

The Findings article “Taurolidine and Heparin Lock Product Lowers CRBSI Risk”
published in January 2024 Kidney News contained an inaccurate report of event
rates among groups studied by the “LOCK-IT-100” (Study Assessing Safety &
Effectiveness of a Catheter Lock Solution in Dialysis Patients to Prevent Blood-
stream Infection) trial.

The original article stated, “Event rates were 0.3 for heparin only versus 0.46 for
taurolidine and heparin per 1000 catheter days. The hazard ratio for CRBSI was
0.28 in the taurolidine and heparin group.”

The sentences should read:

“Event rates were 0.46 for heparin only versus 0.13 for taurolidine and heparin
per 1000 catheter days. The hazard ratio for CRBSI was 0.29 in the taurolidine
and heparin group.”
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Policy Update

CKCC Model Updates Seek
to Mitigate RTA Effects

By Lauren Ahearn

ollowing several calls for action by ASN, the Renal Physicians Association (RPA),

and other community organizations, the Center for Medicare and Medicaid

Innovation (CMMI) announced policy changes and updates on April 16, 2024,

pertinent to the Comprehensive Kidney Care Contracting (CKCC) model, includ-
ing changes to address the effect of the Retrospective Trend Adjustment (RTA) on the model
and associated program modifications.

In the CKCC model, CMMI provides nephrologists with a “benchmark” (or baseline
funding number) that is the government’s projection for what the total health care spending
is expected to be during that year for an individual patient with kidney disease. Nephrologists
invest in services and staff to enhance patient care and outcomes, comparing their expendi-
tures against this benchmark to determine their performance in the model. Participants can
benefit from savings if spending is lower than what is set in the benchmark.

Last year, CMMI announced an RTA for benchmark years 2022 and 2023 due to inaccu-
rate projections on its part, resulting in reduced reimbursement or paybacks for participants
in the model long after care is provided. Alarmed by the idea of a retroactive change to the
benchmark after investment in care, nephrologists, dialysis facilities, and value-based care
organizations raised concerns that the unforeseen financial risk could cause some participants
to drop out of the model.

In response to these concerns, ASN and RPA sent a letter to the Department of Health and
Human Services and CMMI urging the Centers for Medicare & Medicaid Services (CMS) to
narrow the risk corridors within the model or consider other proposals to ensure continued
participation in the CKCC by nephrologists and other participants (1). In addition, ASN and
RPA urged Congess to request that CMMI address the RTA’s potential impact on model
participation (2). ASN was concerned that the RTA decision would unfairly hurt participants
and could potentially reduce enrollment in innovative care models, inhibiting access to care
focused on delaying the progression of kidney diseases and expanding patient choice.

CMS announced that it plans to make two policy changes for performance year (PY)2024
for Kidney Contracting Entities (KCEs) (3):

1. There will be no changes to the financial methodology for payment years 2022 and 2023.
However, after reviewing updated data, CMMI intends to update the CKCC model risk
corridors by making them narrower for both the chronic kidney disease and end stage
renal disease benchmark. These updates include:

o KCE:s are now responsible for absorbing the first 3% of any RTA adjustment.

o KCFs responsibility decreases incrementally for adjustments between 3% and 6%,
with CMS shouldering 50% of the adjustment.

o The exposure for KCE’s shared losses in a PY are capped at 4.5%.

2. KCE:s will also be permitted to switch from the Global to the Professional option for the
2024 period, an option that was not available prior to this change. This change allows
KCE: to project a shared loss in PY2024 based on the new RTA adjustments to mitigate
its losses and share any potential savings or losses with CMML

ASN will continue to monitor the impact of these policy changes on CKCC model par-
ticipants and advocate for the adoption of policies to promote access to kidney care that
emphasizes earlier intervention, access to transplant care, and care coordination. [l

Lauren Abearn is a regulatory and quality affairs associate ar ASN.
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ASN Advocates for Increased
Funding for US Transplant
System

By Killian Gause

n April 18, 2024, volunteer leaders of ASN met with their congressional del-

egations to discuss the need to provide $67 million in fiscal year 2025 for the

Health Resources and Services Administration Organ Transplantation Program

to implement the Securing the US Organ Procurement and Transplantation

Network (OPTN) Act, included as part of Health Resources and Services Administrations
OPTN Modernization Initiative.

Currently, more than 100,000 people are waiting for an organ transplant, including more

than 90,000 people waiting for a kidney. Although approximately 27,000 kidney transplants

were performed in the United States in 2023, this accomplishment is far short of the need

of the tens of thousands of people who were waiting for a life-saving kidney transplant that
same year.

In 2023, Congress passed the Securing the US OPTN Act, which aims to improve the
performance, transparency, and efficiency of our transplant system by modernizing the infor-
mation technology infrastructure, establishing independent governance, enabling competi-
tion, and revitalizing core functions of the OPTN. This legislation includes some of the most
significant improvements to the OPTN in its 40-year history.

As Congress begins to draft funding legislation for fiscal year 2025, ASN members urged
their members of Congress to continue their commitment to implementing the Securing the
US OPTN Act and provide funding to support these vital patient-centered improvements.
ASN will continue to advocate for funding of the transplant network as Congress continues
its funding process so that people seeking a kidney transplant can benefit from increased
transparency, accountability, and best-in-class services. Il

Killian Gause is a policy and government affairs associate ar ASN.

FTC Bans Noncompete Clauses,
Court Challenges Loom

By Lauren Ahearn
n April 23, 2024, the Federal Trade Commission (FTC) voted 3 to 2 in favor

of a near-total ban on noncompete clauses (1), which limit the ability of work-
ers to change employers within an industry. FTC projects that this rule could
reduce health care costs by up to $194 billion in the next decade. In both the
proposed and final rule, it cited evidence that noncompete agreements encourage consolida-
tion and drive-up health care prices (2). The American Medical Association estimates that
between 37% and 45% of physicians are affected by “noncompetes” (3).
ASN expressed support for this ban when it was first proposed by FTC in April 2023 (4).
At the forefront of ASN’s response was a desire, above all else, to preserve the patient-doctor
relationship. ASN argued that noncompetes have the potential to disrupt these relationships
when noncompetes force health care professionals to relocate, thus forcing some patients
(especially those in rural communities) to travel long distances to access care.
In addition to voicing support for the ban, ASN expressed concern over the unsolved
question of how it will apply to not-for-profit health care employers. In the proposed rule, it
was suggested that not-for-profit organizations would be exempt from the ban. ASN asked

FTC to clarify this issue and expand the proposed rule by including not-for-profit health care
employers, as doing such would level the playing field for all health care employers, including
nephrologists. In the final rule, FT'C recognized that although it does not have jurisdiction
over not-for-profit entities, it reserved the right to evaluate an entity’s nonprofit status and
noted that “entities that claim tax-exempt status may in fact fall under the Commission’s
jurisdiction” (5).

The ban is set to take effect 120 days after its publication in the Federal Register; however, it
is already being challenged in court. Business groups led by the U.S. Chamber of Commerce
announced in May that they are suing FTC and will seck a block to the ban (6). In a com-
plaint filed in a Texas federal court, the nation’s largest business lobby argued that FTC lacks
the authority to issue rules that define unfair methods of competition. This question over
FTC's jurisdiction is political and will likely become a growing topic of debate as we near the
upcoming November election. This case will likely reach the Supreme Court, in which the

conservative majority has shown deep skepticism toward what it views as agency overreach. ll

References

1. Federal Trade Commission. FTC announces rule banning noncompetes. April 23,
2024. hteps://www.ftc.gov/news-events/news/press-releases/2024/04/ftc-announces-rule-
banning-noncompetes



2. Hausman N, Lavetti K. Physician practice organization and negotiated prices: Evidence
from state law changes. Am Econ | Appl Econ April 2021; 13:258-296. https://[www.

acaweb.org/articles?id=10.1257%2Fapp.20180078

3. Robeznieks A. AMA backs effort to ban many physician noncompete provisions. American
Medical Association. June 13, 2023. https://www.ama-assn.org/medical-residents/
transition-resident-attending/ama-backs-effort-ban-many-physician-noncompete

4. Clark SP. U.S. chamber to sue FTC over unlawful power grab on noncompete agree-
ments ban. U.S. Chamber of Commerce; April 23, 2024. https://www.uschamber.com/

agreements-ban

June 2024 | ASN Kidney News | O

finance/antitrust/u-s-chamber-to-sue-ftc-over-unlawful-power-grab-on-noncompete-

5. Federal Trade Commission. Non-Compete Clause Rule; page 380. https://www.ftc.gov/

system/files/ftc_gov/pdf/noncompete-rule.pdf
6. Kaye D. Judge halts Chamber’s suit challenging FTC’s noncompete ban (1). Bloomberg
Law. May 6, 2024. https://news.bloomberglaw.com/antitrust/judge-halts-us-chambers-

suit-challenging-ftcs-noncompete-ban

Management of Diabetic Kidney Disease:
The Era of the Four Pillars

By Vikas S. Sridhar and David Z. I. Cherney

ntl 2019, management of chronic kidney

disease (CKD) in the setting of diabetes was

limited to the renin-angiotensin system (RAS)

blockade, in conjunction with blood pres-
sure and glycemic control (1). With the CREDENCE
(Evaluation of the Effects of Canagliflozin on Renal and
Cardiovascular Outcomes in Participants With Diabetic
Nephropathy) trial (2), canagliflozin became the first new
agent to be approved for the management of type 2 diabe-
tes (T2D) and CKD, swifily followed by dapagliflozin and
empagliflozin. Sodium-glucose cotransporter-2 (SGLT2)
inhibitors are currently a cornerstone in the management
of T2D and CKD in addition to atherosclerotic cardio-
vascular disease and heart failure (3). More recently, with
FIDELITY (Finerenone in Chronic Kidney Disease and
Type 2 Diabetes: Combined FIDELIO-DKD [Finerenone
in Reducing Kidney Failure and Disease Progression in
Diabetic Kidney Disease] and FIGARO-DKD [Efficacy
and Safety of Finerenone in Subjects With Type 2 Diabetes
Mellitus and the Clinical Diagnosis of Diabetic Kidney
Disease] Trial Programme Analysis), nonsteroidal mineralo-
corticoid receptor antagonists (nsMRAs) have also been ap-
proved for the management of T2D and albuminuric CKD
as an add-on to the RAS blockade and SGLI2 inhibitors
(4). Finally, with highly anticipated results of the FLOW (A
Research Study to See How Semaglutide Works Compared
to Placebo in People With Type 2 Diabetes and Chronic
Kidney Disease) trial (5), in which semaglutide lowered the
risk of kidney events by 24%, glucagon-like peptide-1 recep-
tor agonists (GLP-1RAs) are expected to be the fourth pillar
of CKD management in the setting of T2D. GLP-1RAs are
already recommended to be used in the setting of T2D and
atherosclerotic cardiovascular disease (6).

SGLTI2 inhibitors, nsMRAs, and GLP-1RAs are being
increasingly used in combination in the management of
T2D and albuminuric CKD (7). However, the combined
use of these agents has yet to be studied in large outcome
trials. To estimate the combined cardiorenal-protective ef-
fects of these agents, Neuen et al. (8) performed an age-
based analysis using pooled participant-level data from
the CANVAS (Canagliflozin Cardiovascular Assessment)
program, CREDENCE, FIGARO-DKD, and FIDELIO-
DKD, as well as a trial-level meta-analysis of eight GLP-1RA
outcome trials. Conventional care with the RAS blockade
served as the control therapy in this analysis. The primary
outcome was major adverse cardiovascular events (MACEs),
with secondary heart failure hospitalization and CKD pro-
gression outcomes, and an assumption of independent and
additive effects of all therapeutic classes. Compared with
conventional care, combination therapy was estimated to
have a hazard ratio (HR) of 0.65 (95% confidence inter-
val [CI], 0.55-0.76) with respect to MACEs and a HR of
0.42 (95% CI, 0.31-0.56) with respect to kidney disease
progression. When estimating absolute risk reductions with
combination therapy, 23 patients would need to be treated
for 3 years to prevent one MACE and one CKD progres-
sion outcome, and 33 patients would need to be treated to
prevent one death. These gains were noted across all age

groups studied, with the greatest absolute benefit noted in
younger patients.

The combined use of SGLT2 inhibitors, nsMRAs,
and GLP-1RAs will soon be recommended by cardiol-
ogy, nephrology, and endocrinology guidelines in the
management of T2D and CKD. Faced with increasing
therapeutic options and the associated “pill burden,” side-
effect profiles, and economic costs, patients and practitio-
ners alike require adequate information to guide clinical
decision-making. Although trials studying these agents in
combination are underway, the analysis by Neuen and col-
leagues (8) offers an early estimate of anticipated benefits
in cardiorenal outcomes in this new era of diabetic kidney
disease management. [l
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Conclusions: In patients with T2D and at least moderately increased albuminuria,
combination treatment of SGLT2 inhibitors, GLP-1RAs, and nsMRAs has the potential
to afford relevant gains in cardiovascular and kidney event-free and overall survival.
ARR, absolute risk reduction.

Neuen BL, et al. lifetime , kidney, and mortality benefits of
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Circulation. 2024; 149:450-462. doi: 10.1161/CIRCULATIONAHA.123.067584
Visual abstract by Krithika Mohan, MD, DNB
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INDICATION 4V | S

TAVNEOS (avacopan) is |nd|cated asan adjunctlve treatment of adult patlents with severe active anti-neutrophil cytoﬁfésmlc autoantibod:
(ANCA)-associated vasculitis (granulomatosis with polyangiitis [GPA] and microscopic polyangiitis [MPA]) in combination with standard’?hefapr’*
including glucocorticoids. TAVNEOS does not eliminate glucocorticoid use.

CONTRAINDICATIONS
Serious hypersensitivity to avacopan or to any of the excipients.
WARNINGS AND PRECAUTIONS

Hepatotoxicity: Serious cases of hepatic injury have been observed in patients taking TAVNEQS, including life-threatening events. Obtain

liver test panel before initiating TAVNEQS, every 4 weeks after start of therapy for 6 months and as clinically indicated thereafter. Monitor
patients closely for hepatic adverse reactions, and consider pausing or discontinuing treatment as clinically indicated (refer to section 5.1 of
the Prescribing Information). TAVNEQOS is not recommended for patients with active, untreated, and/or uncontrolled chronic liver disease

(e.g., chronic active hepatitis B, untreated hepatitis C, uncontrolled autoimmune hepatitis) and cirrhosis. Consider the risks and benefits before
administering this drug to a patient with liver disease.

Serious Hypersensitivity Reactions: Cases of angioedema occurred in a clinical trial, including 1 serious event requiring hospitalization.
Discontinue immediately if angioedema occurs and manage accordingly. TAVNEOS must not be readministered unless another cause has been established.

Hepatitis B Virus (HBV) Reactivation: Hepatitis B reactivation, including life-threatening hepatitis B, was observed in the clinical program.
Screen patients for HBV. For patients with evidence of prior infection, consult with physicians with expertise in HBV and monitor during

TAVNEOQS therapy and for 6 months following. If patients develop HBV reactivation, immediately discontinue TAVNEOS and concomitant
therapies associated with HBV reactivation, and consult with experts before resuming.
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o_moiis: Serious infections, including fatal infections, have been reported in patients receiving TAVNEOS. The most common
serious infections reported in the TAVNEQOS group were pneumonia and urinary tract infections. Avoid use of TAVNEOS in patients with active,
serious infection, including localized infections. Consider the risks and benefits before initiating TAVNEQOS in patients with chronic infection, at
increased risk of infection, or who have been to places where certain infections are common.

ADVERSE REACTIONS

The most common adverse reactions (5% of patients and higher in the TAVNEOS group vs. prednisone group) were nausea, headache,
hypertension, diarrhea, vomiting, rash, fatigue, upper abdominal pain, dizziness, blood creatinine increased, and paresthesia.

DRUG INTERACTIONS

Avoid coadministration of TAVNEOS with strong and moderate CYP3A4 enzyme inducers. Reduce TAVNEOS dose when coadministered with
strong CYP3A4 enzyme inhibitors to 30 mg once daily. Monitor for adverse reactions and consider dose reduction of certain sensitive
CYP3A4 substrates.

TAVNEQS is available as a 10 mg capsule.
To report a suspected adverse event, call 1-833-828-6367. You may report to the FDA directly by visiting www.fda.gov/medwatch
or calling 1-800-332-1088.

References: 1. TAVNEOS [package insert]. Cincinnati, OH: Amgen Inc. 2. Chung SA, Langford CA, Maz M, et al. Arthritis Rheumatol. 2021;73(8):1366-1383.

. - 1 . © 2023 Amgen Inc. All rights reserved.
Please see Brief Summary of Prescribing Information for TAVNEOS® on the following pages. 12/23 USA-569-80504



BRIEF SUMMARY OF PRESCRIBING INFORMATION
TAVNEOS® (avacopan) capsules, for oral use
Please see package insert for full Prescribing Information.

INDICATIONS AND USAGE

TAVNEOS is indicated as an adjunctive treatment of adult patients with
severe active anti-neutrophil cytoplasmic autoantibody (ANCA)-associated
vasculitis (granulomatosis with polyangiitis [GPA] and microscopic
polyangiitis [MPA]) in combination with standard therapy including
glucocorticoids. TAVNEOS does not eliminate glucocorticoid use.

CONTRAINDICATIONS

TAVNEQS is contraindicated in patients with serious hypersensitivity
reactions to avacopan or to any of the excipients [see Warnings and
Precautions (5.2)].

WARNINGS AND PRECAUTIONS
Hepatotoxicity

Serious cases of hepatic injury have been observed in patients taking
TAVNEOS. During controlled trials, the TAVNEOS treatment group had
a higher incidence of transaminase elevations and hepatobiliary
events, including serious and life-threatening events [see Adverse
Reactions (6.1)].

Obtain liver test panel (serum alanine aminotransferase [ALT], aspartate
aminotransferase [AST], alkaline phosphatase, and total bilirubin) before
initiating TAVNEQS, every 4 weeks after start of therapy for the first

6 months of treatment and as clinically indicated thereafter.

If a patient receiving treatment with TAVNEOS presents with an elevation
in ALT or AST to >3 times the upper limit of normal, evaluate promptly
and consider pausing treatment as clinically indicated.

If AST or ALT is >5 times the upper limit of normal, or if a patient

develops transaminases >3 times the upper limit of normal with elevation
of bilirubin to >2 times the upper limit of normal, discontinue TAVNEOS
until TAVNEOS-induced liver injury is ruled out [see Adverse Reactions (6.1)].

TAVNEOS is not recommended for patients with active, untreated and/
or uncontrolled chronic liver disease (e.g., chronic active hepatitis B,
untreated hepatitis C, uncontrolled autoimmune hepatitis) and cirrhosis.
Consider the risk and benefit before administering TAVNEOS to a patient
with liver disease. Monitor patients closely for hepatic adverse reactions
[see Use in Specific Populations (8.7)].

Hypersensitivity Reactions

TAVNEQOS may cause angioedema [see Adverse Reactions (6.1)]. In clinical
trials, two cases of angioedema occurred, including one serious event
requiring hospitalization. If angioedema occurs, discontinue TAVNEOS
immediately, provide appropriate therapy, and monitor for airway
compromise. TAVNEOS must not be re-administered unless another
cause has been established. Educate patients on recognizing the signs
and symptoms of a hypersensitivity reaction and to seek immediate
medical care should they develop.

Hepatitis B Virus (HBV) Reactivation

Hepatitis B virus (HBV) reactivation, including life threatening hepatitis B,
was observed in the clinical program.

HBV reactivation is defined as an abrupt increase in HBV replication,
manifesting as a rapid increase in serum HBV DNA levels or detection
of HBsAg, in a person who was previously HBsAg negative and anti-HBc
positive. Reactivation of HBV replication is often followed by hepatitis,
i.e., increase in transaminase levels. In severe cases, increase in bilirubin
levels, liver failure, and death can occur.

Screen patients for HBV infection by measuring HBsAg and anti-HBc
before initiating treatment with TAVNEOS. For patients who show
evidence of prior hepatitis B infection (HBsAg positive [regardless of
antibody status] or HBsAg negative but anti-HBc positive), consult
physicians with expertise in managing hepatitis B regarding monitoring
and consideration for HBV antiviral therapy before and/or during
TAVNEQS treatment.

Monitor patients with evidence of current or prior HBV infection for
clinical and laboratory signs of hepatitis, or HBV reactivation during and
for six months following TAVNEOS therapy.

In patients who develop reactivation of HBV while on TAVNEOS,

immediately discontinue TAVNEOS and any concomitant therapy
associated with HBV reactivation, and institute appropriate treatment.
Insufficient data exist regarding the safety of resuming TAVNEOS
treatment in patients who develop HBV reactivation. Resumption of
TAVNEOS treatment in patients whose HBV reactivation resolves should
be discussed with physicians with expertise in managing HBV.

Serious Infections

Serious infections, including fatal infections, have been reported in patients
receiving TAVNEOS. The most common serious infections reported in the
TAVNEOS group were pneumonia and urinary tract infections.

Avoid use of TAVNEOS in patients with an active, serious infection,

including localized infections. Consider the risks and benefits of treatment

prior to initiating TAVNEOS in patients:

« with chronic or recurrent infection

« who have been exposed to tuberculosis

« with a history of a serious or an opportunistic infection

« who have resided or traveled in areas of endemic tuberculosis or
endemic mycoses; or

« with underlying conditions that may predispose them to infection.

Closely monitor patients for the development of signs and symptoms of
infection during and after treatment with TAVNEOS. Interrupt TAVNEOS
if a patient develops a serious or opportunistic infection. A patient

who develops a new infection during treatment with TAVNEOS should
undergo prompt and complete diagnostic testing appropriate for an
immunocompromised patient; appropriate antimicrobial therapy should
be initiated, the patient should be closely monitored, and TAVNEOS
should be interrupted if the patient is not responding to antimicrobial
therapy. TAVNEOS may be resumed once the infection is controlled.

ADVERSE REACTIONS

The following adverse reactions are discussed in greater detail in other
sections of the labeling:

* Hepatotoxicity [see Warnings and Precautions (5.1)]

* Hypersensitivity Reactions [see Warnings and Precautions (5.2)]

* Hepatitis B Virus (HBV) Reactivation [see Warnings and Precautions (5.3)]
* Serious Infections [see Warnings and Precautions (5.4)]

Clinical Trials Experience

Because the clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared with rates in the clinical trials of another drug and may
not reflect the rates observed in practice.

The identification of potential adverse drug reactions was based on
safety data from the phase 3 clinical trial in which 330 patients with
ANCA-associated vasculitis were randomized 1:1 to either TAVNEOS or
prednisone [see Clinical Studies (14)]. The mean age of patients was 60.9
years (range of 13 to 88 years), with a predominance of men (56.4%) and
Caucasians (84.2%). The cumulative exposure to TAVNEOS was 138.7
patient-years. Additionally, two phase 2 trials were conducted in
ANCA-associated vasculitis. The cumulative clinical trial exposure from
the phase 2 and 3 trials equals 212.3 patient-years.

The most frequent serious adverse reactions reported more frequently

in patients treated with TAVNEOS than with prednisone were pneumonia
(4.8% TAVNEOS vs. 3.7% prednisone), GPA (3.0% TAVNEOS vs. 0.6%
prednisone), acute kidney injury (1.8% TAVNEOS vs. 0.6% prednisone),
and urinary tract infection (1.8% TAVNEOS vs. 1.2% prednisone). Within
52 weeks, 4 patients in the prednisone treatment group (2.4%) and

2 patients in the TAVNEOS group (1.2%) died. There were no deaths in the
phase 2 trials.

In the phase 3 trial, seven patients (4.2%) in the TAVNEQOS treatment
group and 2 patients (1.2%) in the prednisone treatment group
discontinued treatment due to hepatic-related adverse reactions,
including hepatobiliary adverse reactions and liver enzymes
abnormalities. The most frequent adverse reaction that led to drug
discontinuation reported by > 1 patient and more frequently reported in
patients treated with TAVNEOS was hepatic function abnormal (1.8%).

The most common adverse reactions that occurred in >5% of patients
and higher in the TAVNEOS group as compared with the prednisone
group are listed in Table 1.



Table 1: Adverse Reactions Reported in 25% of Patients and Higher in
TAVNEOS Group vs. Prednisone Group in Phase 3 Trial

e R )
n (%) n (%)
Nausea 34 (20.7) 39 (23.5)
Headache 23 (14.0) 34 (20.5)
Hypertension 29 (17.7) 30 (18.1)
Diarrhea 24 (14.6) 25 (15.1)
Vomiting 21(12.8) 25 (15.1)
Rash 13(7.9) 19 (11.4)
Fatigue 15(9.1) 17 (10.2)
:Egoer;inal pain 1061 11(66)
Dizziness 10 (6.1) 11 (6.6)
Fr:‘c’roeiscgzat'”'”e 8 (4.9) 10 (6.0)
Paresthesia 7 (4.3) 9 (5.4)

N=number of patients randomized to treatment group in the Safety Population; n=number of patients
in specified category.

Hepatotoxicity and Elevated Liver Function Tests

In the phase 3 trial, a total of 19 patients (11.6%) in the prednisone group
and 22 patients (13.3%) in the TAVNEOS group had hepatic-related
adverse reactions, including hepatobiliary adverse reactions and liver
enzyme abnormalities. Study medication was paused or discontinued
permanently due to hepatic-related adverse reactions in 5 patients (3.0%)
in the prednisone group and 9 patients (5.4%) in the TAVNEOS group.
Serious hepatic-related adverse reactions were reported in 6 patients
(3.7%) in the prednisone group and 9 patients (5.4%) in the TAVNEOS
group. A serious hepatic-related adverse reaction was reported in

1 patient in the TAVNEOS group in the phase 2 studies.

Angioedema

In the phase 3 trial, 2 patients (1.2%) in the TAVNEOS group had
angioedema; one event was a serious adverse reaction requiring
hospitalization.

Elevated Creatine Phosphokinase

In the phase 3 trial, 1 patient (0.6%) in the prednisone group and

6 patients (3.6%) in the TAVNEOS group had increased creatine
phosphokinase. One TAVNEOS-treated patient discontinued treatment
due to increased creatine phosphokinase.

DRUG INTERACTIONS
CYP3A4 Inducers

Avacopan exposure is decreased when co-administered with strong
CYP3A4 enzyme inducers such as rifampin [see Clinical Pharmacology
(12.3)]. Avoid coadministration of strong and moderate CYP3A4 inducers
with TAVNEOS.

CYP3A4 Inhibitors

Avacopan exposure is increased when co-administered with strong
CYP3A4 enzyme inhibitors such as itraconazole [see Clinical Pharmacology
(12.3)]. Administer TAVNEOS 30 mg once daily when coadministered with
strong CYP3A4 inhibitors.

CYP3A4 Substrates

Avacopan is a CYP3A4 inhibitor. Closely monitor patients for adverse
reactions and consider dose reduction of sensitive CYP3A4 substrates
with a narrow therapeutic window when coadministered with TAVNEOS
[see Clinical Pharmacology (12.3)].

USE IN SPECIFIC POPULATIONS
Pregnancy

Risk Summary

There are no adequate and well-controlled studies with TAVNEOS in
pregnant women to inform a drug-associated risk. In animal reproduction
studies, oral administration of avacopan to pregnant hamsters and
rabbits during the period of organogenesis produced no evidence of fetal
harm with exposures up to approximately 5 and 0.6 times, respectively,
the exposure at the maximum recommended human dose (MRHD) of

30 mg twice daily (on an area under the curve [AUC] basis). Avacopan
caused an increase in the number of abortions in rabbits at an exposure
0.6 times the MRHD (see Animal Data).

The background risk of major birth defects and miscarriage for the
indicated population are unknown. In the U.S. general population, the
estimated background risk of major birth defects and miscarriage in
clinically recognized pregnancies is 2-4% and 15-20%, respectively.

Data
Animal Data

In an embryo-fetal development study with pregnant hamsters dosed by
the oral route during the period of organogenesis from gestation days

6 to 12, avacopan produced an increase in the incidence of a skeletal
variation, described as supernumerary ribs, at an exposure that was

5 times the MRHD (on an AUC basis with a maternal oral dose of

1000 mg/kg/day). No structural abnormalities were noted with exposures
up to 5 times the MRHD (on an AUC basis with maternal oral doses

up to 1000 mg/kg/day).

In an embryo-fetal development study with pregnant rabbits dosed by the
oral route during the period of organogenesis from gestation days 6 to 18,
avacopan caused an increase in the number of abortions at an exposure
0.6 times the MRHD (on an AUC basis with a maternal oral dose of

200 mg/kg/day), however, no evidence of fetal harm was observed with
such exposures. Maternal toxicity, as evidenced by decreased body weight
gains, was observed at exposures 0.6 times and higher than the MRHD
(on an AUC basis with maternal oral doses of 30 mg/kg/day and higher).

In a prenatal and postnatal development study with pregnant hamsters
dosed by the oral route during the periods of gestation and lactation
from gestation day 6 to lactation day 20, avacopan had no effects

on the growth and development of offspring with exposures up to
approximately 5 times the MRHD (on an AUC basis with maternal oral
doses up to 1000 mg/kg/day).

Lactation

Risk Summary

There are no available data on the effects of avacopan on the breastfed
child or on milk production. It is unknown whether avacopan is secreted
in human milk. Avacopan was detected in the plasma of undosed
hamster pups nursing from drug-treated dams (see Animal Data).

The developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for TAVNEOS and any
potential adverse effects on the breast-fed infant from TAVNEOS or from
the underlying maternal condition.

Animal Data

Avacopan has not been measured in the milk of lactating animals;
however, it was detected in the plasma of nursing offspring in a pre- and
post-natal development study with hamsters at a pup to maternal plasma
ratio of 0.37. This finding suggests that avacopan is secreted into the milk
of lactating hamsters [see Nonclinical Pharmacology (13.1)].

Pediatric Use

The safety and effectiveness of TAVNEOS in pediatric patients have not
been established.

Geriatric Use

Of the 86 geriatric patients who received TAVNEOS in the phase

3 randomized clinical trial for ANCA-associated vasculitis [see Clinical
Studies (14)], 62 patients were between 65-74 years and 24 were 75 years
or older. No overall differences in safety or effectiveness were observed
between geriatric patients and younger patients.

Patients With Renal Impairment

No dose adjustment is required for patients with mild, moderate, or
severe renal impairment [see Clinical Pharmacology (12.3)]. TAVNEOS has
not been studied in patients with ANCA-associated vasculitis who are on
dialysis.

Patients With Hepatic Impairment

No dosage adjustment is recommended for patients with mild or
moderate (as indicated by the Child-Pugh method) hepatic impairment

[see Clinical Pharmacology (12.3)]. TAVNEOS has not been studied in
patients with severe hepatic impairment (Child-Pugh Class C).

The risk information provided here is not comprehensive. The FDA-
approved product labeling can be found at www.tavneospro.com or
contact Amgen Medical Information at 1-800-772-6436

AMGEN"®
TAVNEOS® (avacopan)

Manufactured for:

Amgen Inc.

One Amgen Center Drive
Thousand Oaks, CA 91320-1799

Patent: https://pat.amgen.com/tavneos
© 2021, 2023 ChemoCentryx, Inc. All rights reserved.
USA-569-80226



Kidney Care: Impacts of
Al and Machine Learning

Explore the future of nephrology with

the Al & Machine Learning in Nephrology
Series. From laying the groundwork with
Al fundamentals to the critical role Al and
Machine Learning have for examining and
treating AKI, CKD, dialysis, and more, this
series thoroughly covers the intersection
between cutting-edge technology and the
complexities of kidney care.

Explore the series at
cjasn.org/AIML
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SPECIAL INTRODUCTION
BY THE ASN PRESIDENT

EATING FOR
KIDNEY HEALTH

By Deidra C. Crews

cross the continuum of kidney health, the question of whar to eat is pervasive among pa-

tients, caregivers, and clinicians alike. My patients and their families have often pointed

out to me how challenging—and confusing—it is to keep track of the vast, and sometimes

disparate, recommendations they are given regarding what they should and should not eat.

In this special section of Kidney News, the authors address several timely questions about

nutrition and kidney health. Farthest upstream is a discussion of dietary practices, such

as sugary drink consumption and its associated risk of developing kidney diseases (1). Relevant to the self-

management and care of people living with nondialysis-dependent chronic kidney disease, this issue details

approaches to assessing nutritional status for people with kidney diseases and the impact of various dietary pat-

terns on systemic inflammation. These topics include the time-honored dilemma of how much and what type

of protein should be consumed. Additionally, the section explores potential approaches to the dietary manage-

ment of kidney diseases through use of artificial intelligence-based support. Authors in this issue also discuss

a new era in the care of people treated with hemodialysis, wherein plant-based diets can be more frequently

considered, if not encouraged, particularly given the broad availability of potassium binders. These emerging

approaches underscore the need for multidisciplinary teams, inclusive of dietitians trained in current trends for
the specialized care of patients with kidney diseases, to ensure their successful implementation.

In bringing attention to nutrition and kidney health, we should remember that many people at dispro-
portionate risk of developing kidney diseases and its health consequences also experience food insecurity. The
United Nations defines food insecurity as a lack of “regular access to enough safe and nutritious food for
normal growth and development and an active and healthy life” (2). Food insecurity, sometimes referred to as
“food poverty,” may have different implications for health, including kidney health, in different settings. For ex-
ample, in low- and middle-income countries, food insecurity may result in starvation. Whereas in high-income
countries, food insecurity is more often associated with greater risk of overweight and obesity, likely because
when people experiencing food insecurity in these countries access foods, they tend to be energy-rich (i.e., high
caloric content) but nutrient-poor foods (3).

An individual’s ability (or inability) to access the types of foods nephrologists and other clinicians might rec-
ommend to people with or at risk for kidney diseases is critical to consider, as is environmental climate change
that threatens both food security and nutrition (4). Climate change is already having significant impacts on the
kidney health of many people with social and geographic vulnerabilities across the globe (5).

This special section of Kidney News invites us to learn the latest about the role of nutrition in our field—and
it also invites us to redouble our efforts to ensure everyone has the opportunity to eat for their kidney health. |

Deidra C. Crews, MD, ScM, FASN, is professor of medicine at Johns Hopkins University School of Medicine, Balti-
more, MD, deputy director of the Johns Hopkins Center for Health Equity, and ASN president.

The author reports no conflicts of interest.
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NUTRITION AND KIDNEY HEALTH

Mesoamerican Nephropathy: An Emerging Entity
Associated With Consumption of Sugary Drinks

By Jorge Rico Fontalvo and Vicente Sanchez Polo

hronic kidney disease (CKD) is a highly prev-
alent condition with a high incidence (1, 2).
Diabetes mellitus (DM), hypertension (HT),
cardiovascular disease, metabolic syndrome,
and obesity, are among the best known causes of CKD
globally, with DM being the leading factor (1, 2).
However, in  agricultural
Mesoamerica—a region and cultural area that begins in
the southern part of North America and extends to the
Pacific coast of Central America—as well as other regions
of the world, heatstroke has been associated with CKD,
along with other potential variables such as exposure to en-
vironmental toxins, infections, and genetic factors. Often,
individuals are exposed to heatstroke and strenuous exer-
cise during agricultural work, leading to dehydration that
gradually causes kidney damage at the tubulointerstitial
level (3). This entity is referred to as CKD of unknown
origin (CKDu) or Mesoamerican nephropathy. Factors as-
sociated with kidney damage in CKDu include sustained
dehydration, strenuous exercise, and rehydration with

communities in

sweet and carbonated beverages. Additionally, social deter-
minants such as poverty, low birth weight, and malnutri-
tion contribute to the development of a slow, progressive,
and irreversible form of CKD (3, 4) (Figure 1).

There is sufficient evidence that high consumption of
sugary beverages is associated with DM, HT, obesity, and
the consequent incidence and progression of CKD (5-7).
Several indirect and direct mechanisms could explain this
association. Sugary beverages contain added sugars and as-
sociated energy, which, when consumed regularly, lead to a
high positive-energy balance, resulting in weight gain and
obesity development. Obesity is a risk factor for DM, car-
diovascular disease, and CKD. Additionally, these bever-
ages, with high fructose as well as other sugars, can increase
serum renin and urate concentrations, leading to intersti-
tial fibrosis and renal vascular disease, all directly contribut-
ing to the development of kidney diseases (5).

On the other hand, in the physiology of CKDu, re-
hydration with sugary beverages after strenuous exercise
and heatstroke exposure stimulates fructose activity, which

Figure 1. Mesoamerican nephropathy: What we know about the etiology and effects

of consuming sugary drinks
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generates inflammation, hypoxia, and tubular damage, in-
creasing oxygen demand. In addition, this disrupts eryth-
ropoietin synthesis, causing anemia, which also increases
tubular oxygen consumption. Tubular potassium reabsorp-
tion is also altered, leading to hypokalemia, which limits
angiogenesis, further affecting oxygen consumption. All of
this causes tubulointerstitial damage, which, with contin-
ued exposure to heat and probably other insults such as
environmental toxins, produces chronic tubulointerstitial
damage. This repeated damage leads to a slow, progressive,
and asymptomatic form of CKD in the young population
of the agricultural zones of Mesoamerica. Furthermore,
fructose activation is also implicated in kidney damage in
this population. Additionally, there is a local accumulation
of uric acid, which induces hypoxia, inflammation, and
general tubular damage (8-10) (Figure 2).

Among the actions proposed to prevent and delay the
progression of kidney damage are: 1) removing the individ-
ual from the risk area, 2) ensuring adequate hydration with
electrolyte-based solutions, 3) increasing the periods of rest
in the shade, and 4) rehydrating during work. Due to the
potential involvement of uric acid in the pathophysiology
of the disease, the use of allopurinol has also been proposed
to mitigate kidney damage (11, 12).

The hydration pattern of individuals, especially those
with risk factors for developing CKD, should be based
on healthy fluids with a good electrolyte content and low
sugar. [l
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Nutritional
Screening and
Assessment in
Chronic Kidney
Disease

By Guillermina Barril and Mar Ruperto

utritional risk and malnutrition related to

chronic kidney disease (CKD) are common

disorders that usually appear from CKD stages

3-5 and are more frequent among patients
undergoing renal replacement therapy, mainly among those
receiving hemodialysis therapy.

The prevalence of malnutrition has been reported in up
to 54% of patients living with CKD, leading to a signifi-
cant increase in morbidity and mortality (1-3). Nutritional
screening is a preassessment method of nutritional status to
identify patients at risk of malnutrition and, in turn, to in-
dicate nutritional assessment for those with increased nutri-
tional risk and/or probable malnutrition. Since the 1980s,
several nutritional screening tools have been implemented
in CKD (Figure 1).

The subjective global assessment (SGA), originally devel-
oped by Detsky and colleagues in the 1980s (4), was adapted
and validated in 1996 as a seven-point scale (7-point SGA)
(5, 6). Recommended by clinical practice guidelines for
regular nutritional assessment in patients with CKD and
undergoing dialysis (7), this 7-point SGA is based on clini-
cal history data (body weight, dietary intake, gastrointestinal
symptoms, and functional capacity, as well as comorbidi-
ties related to nutritional needs) and includes a physical ex-
amination of body mass (subcutaneous fat and muscle) and
the detection of edema. Studies (8, 9) have shown that low
7-point SGA scores are associated with a high risk of mor-
tality in patients living with CKD and undergoing dialysis.
In 1999, the dialysis malnutrition score (DMS) was devel-
oped (10), which used the original 7-point SGA scale and
included a score from 1 to 5 for each item. Subsequently, the
Malnutrition-Inflammation Score (MIS) questionnaire, a
semiquantitative tool that is based on the subjective 7-point
SGA and also includes objective parameters (body mass in-
dex, serum albumin, and total iron binding capacity) (11),
has been extensively correlated in previous studies (11, 12)
with hospital admission and mortality. MIS is a validated
nutritional screening tool for patients with CKD and under-
going dialysis (11, 12) and has been recommended for rou-
tine use for the nutritional assessment of patients with kid-
ney failure (7). The Dialysis Outcomes and Practice Patterns
Study (9) used the quantitative modified SGA (m-SGA),
developed in 2002, based on caregiver ratings of weight loss,
appetite loss, gastrointestinal symptoms, and disease burden.
Patients with a severe m-SGA score had significantly higher
mortality risk compared with those with moderate or nor-
mal m-SGA scores.

An expert panel in 2008 (13) suggested using specific
markers from four different categories—biochemistry,
body mass, muscle mass, and dietary intake—for the clini-

cal diagnosis of the so-called protein-energy wasting (PEW)

syndrome. Three of these four categories should be includ-
ed, with at least one being a biochemical marker. PEW is a
complex syndrome that, combined with the inflammation,
uremic toxicity, and endocrine-metabolic disorders of CKD,
has been shown to significantly increase the mortality rate at
a 5-year follow-up (13) (Figure 2).

Most recently in 2019, unified diagnostic criteria for dis-
ease-related malnutrition were proposed within the frame-
work of the Global Leadership Initiative on Malnutrition
(GLIM) (14). The GLIM approach includes one phenotypic
criterion (low body mass index, unintentional body weight
loss, or low muscle mass) and at least one etiologic criterion
(reduced food intake, disease burden, or inflammation state)
for diagnosing disease-related malnutrition. At present, the
applicability of GLIM criteria in CKD and dialysis is still
being developed. Further studies with large samples are war-
ranted to validate GLIM criteria for the diagnosis of PEW.

In summary, the first step in detecting nutritional risk
can be performed using well-established and validated nu-
tritional screening tools, whereas nutritional assessment
requires the combination of several parameters to diagnose
PEW in populations with CKD and undergoing dialysis. A
single marker by itself is not able to identify or diagnose nu-
tritional disorders. [l
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A Potential Paradigm Shift: Potassium Binders
in K+-Restricted Diets in Patients With CKD

By Deborah J. Clegg and Biff F. Palmer

ndividuals with chronic kidney disease (CKD) and

those receiving kidney replacement therapies are often

prescribed diets that are extremely challenging to adhere

to. In addition to being low in phosphorus, these diets
typically are restrictive in potassium (K*)-containing foods.
The rationale for K* restriction among this patient popula-
tion was derived years ago and was based on K* balance stud-
ies in which individuals with CKD receiving dialysis were
given K* supplements. When given as K* salts, development
of hyperkalemia was common and provided the rationale for
K*-restricted diets. More recent data suggest that consump-
tion of diets rich in fruits and vegetables (food items rich in
K*) in individuals with CKD and on dialysis do not signifi-
cantly increase plasma K* concentration (1, 2). Reflexively
encouraging patients with CKD not to consume fresh fruits
and vegetables and/or a Mediterranean diet has the potential
for harm since these diets have proven health benefits. As a
result, there is a growing trend focusing on liberalization of
K+ in the diet among people with advanced CKD and/or on
dialysis. One strategy to allow patients to ingest diets higher
in dietary K* is with simultaneous use of new K*-binding

Table. Characteristics of a diet enriched
in fruits and vegetables that minimize
hyperkalemia

Carbohydrate load causing stimulation of
insulin release and shift of K* into cells

Increased alkali content

» Shift of K* into cells

* Increased K* secretion brought about by
the pH effect on the renal outer medullary
channel in the collecting duct

High fiber content

* Increased stool bulk and less K* absorption

* Decreased constipation

* Increased kidney K* secretion via gastric-
kidney crosstalk

Lack of exogenous administration of K* for
flavoring as commonly present in processed
foods

drugs. A shift toward a more lenient, plant-based diet may be
plausible and may enhance compliance while fostering better
overall health (3).

Patiromer and sodium zirconium cyclosilicate are new
oral drugs that function as K*-binding agents in the gastro-
intestinal tract and have demonstrated efficacy in treating hy-
perkalemia. Both drugs have demonstrated sustained efficacy
and tolerability when used on a chronic basis. Patiromer is a
nonabsorbed polymer that binds K* in exchange for calcium
and acts primarily in the colon. Sodium zirconium cyclosili-
cate has a nonabsorbed microporous structure allowing for
binding of K* in the gastrointestinal tract in exchange for so-
dium. Both drugs reduce plasma K* in patients with CKD,
enabling the chronic use of renin-angjotensin-aldosterone
system inhibitors, and in patients with heart failure, CKD,
and established cardiovascular disease. Diet was not con-
trolled in studies of these drugs, but patients were instructed
to avoid high K* intake. What is not known is whether novel
binding agents could enable patients who are vulnerable to
hyperkalemia to increase their consumption of K*-enriched
fruits and vegetables without inducing hyperkalemia. Such
trials would be of great utility. If such trials demonstrated
that these drugs were effective in liberalizing the diet, patients
with high risk of CKD would be granted the health benefits
of K*-enriched diets and likely would enjoy a better quality
of life (4, 5).

The current management of individuals with hyperkale-
mia is to reflexively impose dietary restrictions on fresh fruits
and vegetables, depriving them of the cardiovascular benefits
of these foods. This strategy has the potential to contribute
to ongoing development of atherosclerosis in patients with
CKD. Dietary surveys conducted by the National Health
and Nutrition Examination Survey indicate that the average
consumer takes in approximately 2000 mg of K* per day, and
therefore, K* has been listed as a nutrient of concern because
of inadequate intake (6). This is important because patients
with advanced CKD and undergoing dialysis are prescribed
low K* diets, which provide 2000 mg per day—exactly what
consumers are typically (inadequately) eating. We contend
that there is insufficient evidence to justify the extent to
which K restriction is commonly enforced in many patients
with CKD. In cases of hyperkalemia, it is important to note
that there are nondietary factors such as metabolic acidosis,
poorly controlled diabetes mellitus leading to hypertonic
states, increased catabolism, tissue breakdown, constipation,
and medications, all of which contribute to hyperkalemia
and should be considered first prior to dietary restriction. In

addition, there are several characteristics of diets enriched in
fruits and vegetables that serve to limit development of hy-
perkalemia (Table). Nevertheless, dietary counseling remains
essential, especially for individuals consuming large quantities
of foods rich in K* additives or high in sodium content. |l
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Plant-Based
Diet in
Hemodialysis:
Risk or Benefit?

By David E. St-Jules and Juan J. Carrero

h, I like avocados, but I am not supposed
to eat them! Sound familiar?
In case you have not done so already,
you can probably recycle your handouts
containing long lists of foods and beverages for patients
to avoid. Indeed, many of the underlying assump-
tions that guided the traditional low-potassium, low-
phosphorus, high-protein dialysis diet plans have been
comprehensively criticized over the last several years (1,
2), establishing the requisite clinical equipoise to justify
exploring new dietary approaches and strategies in this
population.

The traditional dialysis diet generally restricted other-
wise healthy plant-based food options (including whole
grains; high-potassium fruits and vegetables; and nuts,
seeds, and legumes), along with low-fat dairy products,
to manage hyperkalemia and hyperphosphatemia risk.
At the same time, it promoted excess intake of eggs,
meat, fish, and poultry to prevent protein-energy wast-
ing (3). This diet is difficult to adhere to and not appre-
ciated by most patients.

The term plant-based has been increasingly adopted
in the literature to describe alternative diet plans that
instead promote whole grains, encourage a balance of
plant-based and animal-based protein foods, and/or
eliminate restrictions on high-potassium fruits and veg-
etables (4). There is nothing unique about this plant-
based diet; it simply emphasizes consuming a variety
of healthy foods and is largely consistent with other
healthy eating patterns such as the Mediterranean and

DASH (Dietary Approaches to Stop Hypertension) di-
ets that have been found to have many potential health
benefits (4).

There are many potential benefits of transition-
ing from the traditional nutrient-based dialysis diets
to plant-based diets. Eliminating what were probably
unnecessary dietary restrictions may enable patients to
adopt a more varied, enjoyable diet while reducing the
stress and burden of trying to follow a diet that allows
peaches and tangerines, for example, but not nectarines
and bananas (3, 5). Along with these modifications, the
time and effort that had been dedicated to counseling
patients to adopt this complicated, restrictive, and gen-
erally unhealthy eating pattern can be redirected to other
potentially more positive aspects of health promotion
such as increasing fruit and vegetable intake, enjoying
more homemade meals, and reading food labels (6, 7).

With so many abandoning the rapidly sinking tradi-
tional diet “ship,” it seems destined to sail off and fade
into the annals of medical misadventures. It shall not be
missed. And although it may no longer guide care, the
legacy of the nutrient-based dialysis diet can continue
to instruct. The fact that such a diet was adopted for
so long without being tested should serve as a reminder
about the potential complexity of diet therapy and value
that dietary intervention trials provide in promoting
evidence-based dietetic practice.

That dearth persists today; so care. It is likely possible
that plant-based diets may provide benefits and satisfac-
tion to patients. However, it is also possible that some
degree of moderation and restriction is still needed in
some patients prone to certain complications (e.g., hy-
perkalemia) or during periods in which these complica-
tions can magnify. Indeed, the best diet for the average
patient may not be the best diet for your patient, and
as with all diets, potential pitfalls with plant-based diets
have been identified (8).

Ultimately, there are still many avenues to study be-
fore the potential of diet therapy to prevent and manage
nutrition-related complications in people with kidney
diseases can be fully realized. But, as alternative dietary
strategies are explored, dietetic professionals will be bet-
ter equipped to provide tailored medical nutrition ther-
apy that addresses nutrition-related complications while

promoting a healthy diet. Although there is still much
to do, given the many proposed diet and health ben-
efits that could be derived from a more liberal, healthier,
plant-based diet, there is good reason for optimism. [l
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Protein Intake in
CKD: The Everlasting
Dilemma

By Giorgina Barbara Piccoli, Abril Gutierrez, and
Claudia D’Alessandro

o recommend or not to recommend? This is the question that many

clinicians ask themselves when considering low protein diets for people

living with chronic kidney disease (CKD). Historically, reducing pro-

tein intake was the only tool to reduce the production of uremic toxins,
which could alleviate symptoms of kidney failure. A low protein diet may indeed
help in controlling several metabolic derangements due to uremia; decreasing phos-
phate intake; reducing acidosis; helping to manage bone disease; and decreasing
inflammation, protein carbamylation, endothelial dysfunction, and cardiovascular
damage. Conversely, a high protein diet increases the glomerular filtration rate, and,
over time, in a diseased kidney, glomerular hyperfiltration may induce further dam-
age on the remnant nephrons (1).

The literature lists several low protein diet options, conventionally divided into
“moderately restricted” (i.e., with a protein intake of 0.6 g/kg per day). These in-
clude traditional diets, based on the quantity and on the distribution of food; vegan-
vegetarian or plant-based, plant-dominant diets; and very low protein (0.3-0.4 g/
kg per day) diets, using protein-free foods and mixtures of essential amino acids and
ketoacids (2). However, because most Western diets have a higher protein content
compared with the recommended daily allowances of 0.8 g/kg per day for the general
population, as recommended by the World Health Organization and other organi-
zations, normalization of dietary protein intake should usually be a first step, and
sometimes the best option, to reduce protein intake against a high background (3).

Furthermore, the quantity of proteins is not everything. The focus is progressively
shifting from quantity to quality of proteins. A diet supplying higher vegetable con-
tent and minimally processed foods offers several health benefits, including, in the
overall population, a decrease in the incidence of renal dysfunction and, in patients
with CKD, possibly a lower progression of kidney function impairment (4, 5).

The Modification of Diet in Renal Disease study (6) was a turning point in the
implementation of low protein diets. This large randomized clinical trial showed no
benefit from dietary protein restriction in the primary analysis but suggested an ad-
vantage in the per-protocol analysis, thus highlighting the importance of compliance
or adherence to low protein intake (6). Later, further randomized controlled trials
have shown beneficial effects of restricted protein intake, so that the Kidney Disease
Outcomes Quality Initiative (KDOQI) guidelines on kidney nutrition strongly rec-
ommended, in patients with CKD who are nondiabetic, protein restriction (0.3—
0.6 g/kg per day) for CKD stages 3—5 with a high grade of evidence (7) (Figure).
Conversely, the recent Kidney Disease: Improving Global Outcomes (KDIGO)
guidelines about CKD management suggest normalization of protein intake (0.8 g/
kg per day) but leave the door open for further restriction in selected cases (8).

Randomized trials are probably not the best way to convince clinical nephrolo-
gists of the benefits of different diets because the selected populations enrolled usually

Figure. The protein intake balance in people living with CKD

differ from those encountered in their daily practice. Adherence may be difficult, and
there s still fear of promoting malnutrition or protein energy wasting by restricting
protein intake.

We are the offspring of the so-called “nutrition transition,” leading to low con-
sumption of natural, homemade meals and low intake of fruits, vegetables, legumes,
beans, nuts, and whole grains. In this context, helping patients achieve a healthy diet,
rich in plant-based sources and limited in ultraprocessed food, is probably the first
step to undertake. Thus, the new challenge on protein intake in patients with CKD
should probably start from selecting better-quality protein sources and high-fiber
meals and teaching healthy cooking to achieve a better quality of diet (9, 10).

Attention to “quality first” should not divert attention from quantity. A low pro-
tein diet may slow CKD progression and delay or reduce dialysis needs by stabiliz-
ing the metabolic balance with lower drug burden. This should be kept in mind,
particularly in the more advanced CKD stages. In any case, it is important to stress
that protein selection and restriction are only a part, even if probably the most CKD
specific, of the nutritional management in patients with CKD (11).

Precision medicine and nutrition precision focus on personalized approaches for
a patient-centered management. These are not just words. Dietary recommendations
should be based on individual habits, preferences, needs, and disease characteristics.
Furthermore, as we seek sustainable nephrology and nutritional practices, we may
also remind ourselves that “what is good for the patient is probably also good for the
planet” (12). |
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Food as Medicine for Inflammation in CKD

By Marcia Ribeiro and Denise Mafra

hronic kidney disease (CKD), a noncom-

municable metabolic and silent disease, is

considered a serious public health prob-

lem affecting more than 37 million adults
in the United States (1). Several factors are associated
with kidney failure progression and complications in
patients with CKD, such as oxidative stress, mitochon-
drial dysfunction, premature aging, gut dysbiosis, and
endothelial dysfunction. The chronic inflammation
that represents a pathological change and directly im-
plies worsening CKD prognoses and cardiovascular
outcomes should be highlighted (2). Diabetes mellitus,
hypertension, obesity, physical inactivity, age, diet, ane-
mia, metabolic acidosis, altered immune system, gut
dysbiosis, and uremia per se can all contribute to in-
flammation. At the cellular level, oxidative stress, senes-
cence cells, and mitochondrial dysfunction are directly
involved in the inflammation observed in persons with
CKD (3).

Corroborating this scenario, mitochondrial dys-
function with consequent overproduction of reac-
tive oxygen species promotes increased inflammation
through the activation of the nuclear transcription fac-
tor kappa B (NF-kB), which is related to the produc-
tion of inflammatory cytokines, such as several interleu-
kins (ILs) and tumor necrosis factor-alpha. In addition,
inflammasome activation, mainly the nucleotide-bind-
ing oligomerization domain, leucine-rich repeat, and
pyrin domain containing 3 (NLRP3), enormously ex-
acerbates inflammation in patients with CKD since it
releases IL-1f3 and IL-18 (4, 5). In contrast, the master
of the antioxidant system, nuclear factor 2 related to
erythroid 2 (NRF2), a transcription factor involved in
synthesizing many antioxidant enzymes, seems to have
reduced mRNA expression in patients with CKD.
Thus, the expression of this transcription factor is in-
versely associated with inflammation (5).

All of these systems can be repressed or inducible,
and nutrients play a crucial role in activating the NRF2
and repressing the NF-kB and NLRP3 signaling path-
ways, exerting therapeutic effects against inflamma-
tion. Current evidence indicates that many bioactive
compounds found naturally in foods, such as isothio-
cyanates in cruciferous vegetables; catechins in dark
chocolate; and polyphenols in fruits, propolis, and fer-
mented food, can act as modulators of transcription
factors involved in inflammation and oxidative stress,
providing anti-inflammatory and antioxidant effects in
individuals with CKD. Therefore, the concept of “food
as medicine” becomes especially relevant for CKD (5).

Studies indicate that several bioactive compounds—
such as curcumin, allicin, quercetin, sulforaphane, and
catechins—can promote increased mRNA expression
of NRF2 and antioxidant enzymes—such as heme
oxygenase-1 (HO-1) and NADPH quinone dehydro-
genase-1 (NQO-1)—in addition to attenuating the
expression of the inflammasome and NF-kB. Also,
they can inhibit essential proteins in the inflammatory

cascade such as mitogen-activated protein kinase, in-
hibitory kappa B kinase alpha, and nuclear factor of
kappa light polypeptide gene enhancer in B cells in-
hibitor alpha (6-8).

Given the above information, improving the qual-
ity of the diet of patients with CKD, including healthy
foods rich in bioactive compounds such as fruits, vege-
tables, seeds, nuts, tea, cocoa, coffee, whole grains, and
spices like turmeric and cinnamon, can be a potential
strategy to prevent and treat inflammation in these in-

dividuals (Figure). |
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Figure. Mechanisms by which foods and nutrients exert anti-inflammatory and

antioxidant effects in patients with CKD
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Recipe for Success? The Power
of Al to Enhance Kidney Diet Support

By Jing Miao, Charat Thongprayoon, and Wisit Cheungpasitporn

hronic kidney disease (CKD) is a progressive

condition impacting over 10% of the global

population, predominantly afflicting older

individuals and those with diabetes mellitus
or hypertension (1). The importance of kidney diet edu-
cation in CKD cannot be overstated (2). Proper dietary
management can significantly slow the progression of
CKD, reduce the risk of complications such as hyperkale-
mia and hyperphosphatemia, and improve the quality of
life for patients. A kidney diet typically involves the careful
control of nutrient intake, including potassium, phospho-
rus, and protein, to alleviate the kidneys’ workload and
prevent further damage. Navigating the complexities of
a kidney diet for individuals with CKD requires careful
planning and monitoring.

The rapid development of artificial intelligence (AI)
technologies, particularly advanced generative models
such as OpenAl's ChatGPT, has sparked extensive re-
search and exploration across various domains, including
health care (3). Within nephrology, we have thoroughly
explored the udlity of ChatGPT alongside other lan-
guage models such as Google’s Gemini (formerly known
as Bard) and Microsoft’s Copilot (formerly known as
Bing Chat) (4). One of these investigations focused on
the capability of various Al models to accurately identify
the potassium and phosphorus levels in foods (5). A se-
lection of 240 food items, derived from the Mayo Clinic
Renal Diet Handbook (5), tailored for patients with CKD,
was evaluated through each model. GPT-4, the latest it-
eration of ChatGPT, exhibited exceptional proficiency in
identifying potassium levels, successfully classifying 81%
of the food items (Figure, A). It demonstrated a remark-
able accuracy rate of 99% in identifying high potassium

foods, surpassing the performance of Gemini (79%) and
Copilot (81%) (Figure, B). In the analysis of phosphorus
content, Gemini emerged as the most accurate, achieving
a perfect 100% accuracy rate, significantly outperforming
Copilot (89%) and GPT-4 (77%) (Figure, A). The study
also extended to evaluating the chatbots’ effectiveness in
categorizing foods based on oxalate content (6). Out of
549 food items, Gemini led with an 84% accuracy rate
in classifying food items based on the oxalate levels, fol-
lowed by Copilot at 60% and GPT-4 at 52% (Figure, A).
Al models demonstrated greater accuracy in identifying
foods with low oxalate than those with moderate or high
levels (Figure, B).

Notably, a study showed that ChatGPT passed
the Chinese Registered Dietitian exam, with 96% of
ChatGPT’s answers preferred by professional dietitians
(7). It was also suggested that ChatGPT could offer
personalized nutritional guidance for individuals with
obesity, cardiovascular diseases, and type 2 diabetes, al-
though its capability to formulate balanced meal plans
should be further improved (8, 9). Additionally, research
on ChatGPT’s diet advice for those with food allergies
found it could occasionally suggest unsafe diets that in-
clude allergens. ChatGPT might also make mistakes in
food quantities and energy values and suggest repetitive
diets lacking in variety (10).

Our findings, in conjunction with those from other
studies, underscore the potential of Al as an impact-
ful tool in enhancing dietary planning for patients with
CKD, although its efficacy demands further improve-
ment. This indicates a pivotal moment in health care
utilizing technology to tackle complex health chal-
lenges. However, concerns over Al's ability to filter out

Figure. Performance of Al models in supporting kidney diet management
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erroneous information underline the importance of

complementing, not replacing, professional judgment.

It necessitates expert oversight to ensure the accuracy of
Al-recommended diets. As medicine and Al evolve, their
integration must reflect core medical values: care, empa-
thy, and trust. Future studies should focus on the ethical
integration of Al into health records, emphasizing safety

and ethics. Health care professionals, including nephrolo-

gists, should endeavor to continuously adapt to the evolv-
ing landscape of Al. With Al's progress and increased ac-

curacy, we are optimistic about its role in CKD dietary

support. With ongoing research and addressing current

limitations, we believe that Al will significandy aid in
CKD diet planning. Il
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Establishing the Incidence of CKD in Irish Adults

By Donal Sexton

nvestigators at The Irish Longitudinal Study on Ageing

(TILDA), School of Medicine, Trinity College Dublin,

Ireland, have conducted a study to discover the inci-

dence and prevalence of chronic kidney disease (CKD)
in community-dwelling individuals aged 50 years or over in
Ireland (1).

TILDA was established at Trinity College Dublin to as-
semble comprehensive health, social, and economic data
from Irish adults aged 50 years or over at a national level.
TILDA recruited a stratified clustered sample, representative
of the community-living Irish population. A random sam-
pling of geographical clusters was used to select houscholds
(RANSAM sampling framework), so that each residence in
Ireland had an equal probability of selection. Data collection
involved an in-home interview, a self-completion question-
naire (using the Computer-Assisted Personal Interview in-
strument), and a comprehensive health assessment under-
taken in a health center or at the respondent’s home. The
baseline (i.e., wave 1, 2009-2011) sample included 8175
adults, of whom subsequently, 5751 participants complet-
ed the health assessment at wave 1. All components of the
above design were repeated at wave 3 (2014-2015). All of the
participants provided informed signed consent. These data
were linked with Irish census data from the Central Statistics
Office from 2016. The Research Ethics Committee of Trinity
College Dublin approved the study protocol.

Using the race-adjusted combination serum creatinine
and serum cystatin C CKD Epidemiology Collaboration
(CKD-EPI) estimated glomerular filtration rate (eGFR)
equation, CKD was present in 11.7% of the Irish general
population at wave 1 and rose to 15.6% of participants at
wave 3. This 15.6% equates to approximately 225,937 peo-
ple or 1 in 7 of the general population in the same age range.
Using the race-neutral combination of the serum creatinine
and serum cystatin C CKD-EPI eGFR equation resulted
in slighty lower estimates of CKD at wave 3, at 13.29%
(192,234 in the same-age population). Surprisingly, 98% of
people in the community with CKD were unaware of it.

During the 13,851 person-years of follow-up, 218 in-
dividuals developed CKD stage 3 or higher using the race-
adjusted cystatin-creatinine CKD-EPI combination equa-
tion eGFR threshold. Accordingly, 208 new CKD cases were
estimated using the race-neutral GFR equation. The overall
CKD incidence rate was 16 per 1000 person-years (95% con-
fidence interval [CI], 13-18) using the race-adjusted eGFR
equation. The incidence increased gradually with increasing
age category from 5 per 1000 person-years in participants
aged 50 to 59 years up to 87 per 1000 person-years in partici-
pants aged 80 years or older. Additionally, the incidence rates
for CKD were 16 (95% CI, 13-19) per 1000 person-years
in male and 15 (95% CI, 13-18) per 1000 person-years in
female participants and were more than two times higher in
those with prevalent comorbidities (i.e., self-reported diabe-
tes or hypertension) (Figure).

Prevalent CKD became more common over time in
Ireland, consistent with the country’s rapidly aging demo-
graphic profile. Thus, highlighting the importance of action
in primary and secondary care to raise awareness and im-
prove the outcomes for people living with CKD in Ireland
is essential.

This was the largest CKD study performed in Ireland to
date and provides unique data pertaining to trends in preva-
lence of CKD over time as well as the incidence of CKD
with aging. The presence of CKD identifies individuals who
are at increased risk of adverse health outcomes, including
cardiovascular disease, premature death, and potendally
progression to requiring dialysis or a kidney transplant. As
such, preventing and managing CKD constitute a key public
health priority. In Ireland, the incorporation of CKD into
the primary care chronic disease management program may
allow for improved treatment of CKD, particularly in light of

the availability of contemporary treatments with proven ben-
efits in reducing the progression of CKD, as well as adverse
cardiovascular outcomes, including sodium-glucose cotrans-
porter-2 inhibitors, glucagon-like peptide-1 analogues, and
finerenone, in addition to blood pressure management and
renin-angiotensin system antagonism. [l
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FELLOWS FIRST

There is a growing movement, particularly in the United States, focusing on enhancing wellness initia-
tives for trainees at various levels across all specialties. Notable adjustments include reduced call hours,
more weekends off, and dedicated study leave. Although these changes have received praise, there is
some concern among educators regarding potential unintended consequences, such as less effective
training and lack of preparedness for an attending position after graduation. To gain insights into the
impact of these initiatives on trainees’ well-being and education, Kidney News Editorial Fellows asked
both a current fellow and a program director to provide their opinions on the matter.

Improving Nephrology Education:
Beyond Duty-Hour Restrictions

By Alexis Gomez

ver the past few decades, there has been a growing focus on trainee well-

being. Starting with duty-hour restrictions in 2002, efforts are now ex-

panding to focus on reducing call burden, increasing weekends off,

protecting didactic time, and factoring in other wellness initiatives (1).
Seemingly every program within and outside of nephrology has put trainee wellness
under a microscope. Of course, with these initiatives comes the chorus of outcries that
training necessarily suffers.

Understanding why there is mixed evidence surrounding the impact of duty-hour
reductions on trainee experience and education is essential to knowing how best to
proceed. For example, a systematic review published in 2015 of studies on duty hours
concluded that there was no difference with respect to the impact on patient care. Yet,
it should be noted that many studies in the review showing no impact or a negative
impact examined surgical residents, for whom extended shifts may have been necessary
for interns and residents to see a surgery through to completion (2). In general, out-
comes are more neutral to positive in studies focused on internal medicine or pediatric
residents. Various studies found improvements in patient length of stay when trainees’
hours were reduced, with others demonstrating an improved breadth of notes, an in-
creasing volume of patients, and a greater likelihood of conference attendance (2-4).
Additionally, over half of nephrology fellows report frequency of weekend and over-
night calls as “extremely important” when evaluating job offers, indicating that reducing
the number of these shifts does have an impact on wellness and quality of life (5).

Still, results are not always consistent, and the reasons for this are varied. For ex-
ample, shifting to night float is not always accompanied by a concerted effort to include
night-float trainees in didactics during their shifts, resulting in decreased educational
opportunities. Other studies report results on statistically significant yet functionally
meaningless reductions in duty hours, including one study published in JAMA Internal
Medicine in 2013 in which the authors concluded harm in duty-hour restriction with
a reduction of fewer than 3 hours per week (6). In contrast, another study with more
significant reductions found much more positive results when looking at errors and
preventable adverse events (7). Perhaps most importantly, with the large volume and
increasing complexity of patients seen in many training hospitals in recent years, simply
attempting to enforce a reduction in hours without adjustments to address workload
compression results in trainees feeling forced to either falsify hours (with one report
finding nearly half of residents falsifying hours) (8) or to provide substandard care due
to these time restrictions (9, 10).

In my experience as an internal medicine and pediatrics trainee across nine different
hospitals over the past 7 years, I feel this last issue of workload compression is most per-
tinent. I have found that many decry training these days as inadequate for independent
practice, and the most cited reason is hour restriction. To many pushing this narrative,
s0 too is my generation often described as a “lazy” one, seemingly endlessly wanting
more personal time without considering whether we are adequately prepared. We are
deemed in a perpetual state of adolescence, unable to accurately self-assess preparedness,
rather than as stakeholders in our own adult education.

Yet, with the number of patients steady or increasing and the complexity of encoun-
ters on the rise, a generation of educators should ask themselves why they see a genera-
tion of physicians they deem unprepared for practice (9, 10). Although a minimum
number of encounters are undoubtedly necessary, without addressing work compres-
sion, trainees increasingly find themselves unable to debrief patient encounters with at-
tendings and to learn from missteps to care for each patient better as we advance. As we
strive to take better care of patients, with inadequate time to do so, education is the only

thing left to steal time away from in the day. I find that few; if any, trainees are willing
to provide subpar care to protect this time.

When faced with this reality, program responses are varied. For example, some pro-
grams carefully assess the number of encounters and time needed to train in chronic
rather than acute dialysis and limit this to the necessary minimum. Others choose to
use trainees as the sacrificial lambs for the inevitable 6 a.m. pages managing patients
with chronic stable dialysis in lieu of learning opportunities on general or subspecialty
consults, leaving us inadequately prepared to manage these patients going forward.

Fellows must be treated as important educational stakeholders and adult learners.
Programs must consider not only the concern that we may be falling short but also our
input on why this may be occurring,. To address these issues, it is time for educators and
program leadership to go back to the drawing board and overhaul fellow education,
focusing first on adequately preparing us for the future rather than using us for adequate

hospital staffing. |

Alexis Gomez, MD, is a nephrology and pediatric nephrology fellow at Massachusetts General
Hospital, Brigham and Women’s Hospital, and Boston Children’s Hospital in Boston, MA.

The author reports no conflicts of interest.
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Well-Being in Nephrology Education

By Ursula C. Brewster

he Kidney News editors want
300 to 500 words on well-
being in nephrology educa-
tion—not an easy task for a
program director. I believe that program
directors profoundly believe in maintain-
ing a sense of well-being for our patients,
our fellows, and our communities. That
is, after all, why we are physicians. But
the practicalities of our jobs, the needs of
our patients, and the regulatory and fi-
nancial pressures can make things murky.

Clinical nephrology, physiology, and
research techniques are expanding at a
breakneck pace, as are the Accreditation
Council for Graduate Medical Education
requirements for teaching important
topics like population health, data sci-
ence, team-based health, and quality/
safety. As educators, we promise our ap-
plicants, the American Board of Internal
Medicine, our patients, and society-at-
large that we will have fellows ready to
practice nephrology independently and
safely within 2 years. There is simply
more to do in the same amount of time,
and we all feel the pressure of that great
responsibility. Program directors should
support the well-being of our fellows,
and given the diversity of career trajec-
tories possible, we need to listen carefully
to what an individual fellow thinks that
they need to be prepared to embark on
that career journey. But at a systems level,
a focus on fellow well-being is sometimes
paired with a perceived lesser emphasis
on attending well-being and can result
in tension in the training environment,
which should never be the case.

This is where our current systems of
payment, reimbursement, and educa-
tion let us down. Fellows need reason-
able work hours, time for self-care, and
supportive environments for learn-
ing, as do practicing nephrologists, our
nurses, and social workers. Although
the Accreditation Council for Graduate
Medical Education can leverage change
through accreditation requirements fo-
cusing on trainee wellness, the Centers
for Medicare & Medicaid Services and
private payers focus on cost abatement
and reductions in reimbursement, mak-
ing it challenging for fellows to find bal-
ance when they graduate. To head home
in the evening, coach our children, and
get some sleep at night, practicing phy-
sicians know that we must learn the
medicine cold, so we do not spend hours
second-guessing all of our decisions.
However, we also need to learn to efh-
ciently manage a long list of patients on a
clinic day when we were on call the night
before. As program directors and faculty,
we feel a great responsibility to get our
fellows ready for the very real reality of
practicing medicine in 2024, in order to
ensure lifelong wellness.

A fellow’s job is to understand the
enormous privilege and responsibility

that lies ahead of them, and they need to do all that they can
to be ready for it. And as program directors and attendings, our
job is to provide them with a supportive learning environment
and guidance to help them grow and stretch, often beyond what
they have done before. As physicians, we hold a covenant with
the community of patients who we are here to serve—to pro-
tect their health and well-being. Ours is a profession, a calling,
and so much more than “a job.” This profession brings wonder-
ful opportunities our way, provides us with financial and social

stability, and fills our worlds with a sense of wonder at what is
possible, day in and day out. And although challenging, it is our
profession that is often the very thing that restores us when least
expected. Wellness is, after all, what we are about as doctors.

Ursula C. Brewster, MD, is a professor of medicine and program
director of the Nephrology Fellowship Program at the Yale School of
Medicine, New Haven, CT.

The author reports no conflicts of interest.
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KRYSTEXXA can change
the course of uncontrolled gout'

KRYSTEXXA with methotrexate:

> 80 O/ RELATIVE 870/ RELATIVE
O IMPROVEMENT O REDUCTION
in patient response; in infusion reactions;
71% (71/100) vs 39% (20/52) complete response 4% (4/96) vs 31% (15/49) compared to
compared to KRYSTEXXA alone™ J KRYSTEXXA alone' )

Best results were seen at 6-12 months.!

— E— — —

e —

KRYSTEXXA. =

The optimal treatment duration has not been established. Individual results vary.!

QD, every day; QW, every week; Q2W, every 2 weeks; sUA, serum uric acid. ""ﬂ-—_h__‘__‘-r"’ir-_‘_t

A 52-week, randomized, double-blind trial conducted in adult patients with chronic gout refractory e
to conventional therapy to evaluate administration of KRYSTEXXA 8 mg Q2W co-administered
with 15 mg oral methotrexate QW and 1 mg oral folic acid QD vs KRYSTEXXA alone!

*Complete sUA response: The primary efficacy endpoint was the proportion of responders, defined by
patients achieving and maintaining sUA <6 mg/dL for at least 80% of the time during Month 6.

INDICATION

KRYSTEXXA® (pegloticase) is indicated for the treatment of chronic gout in adult patients who have failed to normalize
serum uric acid and whose signs and symptoms are inadequately controlled with xanthine oxidase inhibitors at the
maximum medically appropriate dose or for whom these drugs are contraindicated.

Limitations of Use: KRYSTEXXA is not recommended for the treatment of asymptomatic hyperuricemia.
IMPORTANT SAFETY INFORMATION
WARNING: ANAPHYLAXIS AND INFUSION REACTIONS, G6PD DEFICIENCY ASSOCIATED HEMOLYSIS AND METHEMOGLOBINEMIA

- Anaphylaxis and infusion reactions have been reported to occur during and after administration of KRYSTEXXA.

« Anaphylaxis may occur with any infusion, including a first infusion, and generally manifests within 2 hours of the infusion.
Delayed hypersensitivity reactions have also been reported.

« KRYSTEXXA should be administered in healthcare settings and by healthcare providers prepared to manage anaphylaxis
and infusion reactions.

- Premedicate with antihistamines and corticosteroids and closely monitor for anaphylaxis for an appropriate period after
administration of KRYSTEXXA.

- Monitor serum uric acid levels prior to each infusion and discontinue treatment if levels increase to above 6 mg/dL,
particularly when 2 consecutive levels above 6 mg/dL are observed.

- Screen patients at risk for glucose-6-phosphate dehydrogenase (G6PD) deficiency prior to starting KRYSTEXXA. Hemolysis
and methemoglobinemia have been reported with KRYSTEXXA in patients with G6PD deficiency. KRYSTEXXA is contraindicated
in patients with G6PD deficiency.

CONTRAINDICATIONS:
« In patients with G6PD deficiency.
« In patients with history of serious hypersensitivity reactions, including anaphylaxis, to KRYSTEXXA or any of its components.



KRYSTEXXA has not been
studied to reverse damage
to the heart, kidneys,

or any organ.

Dissolve years of systemic urate
deposition with KRYSTEXXA??

ChangeTheCourse.com
WARNINGS AND PRECAUTIONS

Gout Flares: An increase in gout flares is frequently observed upon initiation of anti-hyperuricemic therapy, including KRYSTEXXA. Gout flare
prophylaxis with a non-steroidal anti-inflammatory drug (NSAID) or colchicine is recommended starting at least 1 week before initiation of
KRYSTEXXA therapy and lasting at least 6 months, unless medically contraindicated or not tolerated.

Congestive Heart Failure: KRYSTEXXA has not been formally studied in patients with congestive heart failure, but some patients in the
pre-marketing placebo-controlled clinical trials experienced exacerbation. Exercise caution in patients who have congestive heart failure
and monitor patients closely following infusion.

ADVERSE REACTIONS
The most commonly reported adverse reactions (25%) are:

KRYSTEXXA co-administration with methotrexate trial:
KRYSTEXXA with methotrexate: gout flares, arthralgia, COVID-19, nausea, and fatigue; KRYSTEXXA alone: gout flares, arthralgia, COVID-19,
nauseaq, fatigue, infusion reaction, pain in extremity, hypertension, and vomiting.

KRYSTEXXA pre-marketing placebo-controlled trials:
gout flares, infusion reactions, nausea, contusion or ecchymosis, nasopharyngitis, constipation, chest pain,
anaphylaxis, and vomiting.

Please see Brief Summary of Prescribing Information for KRYSTEXXA
on following page.

References: 1. KRYSTEXXA (pegloticase) [prescribing information] Horizon. 2. Sundy JS, et al.
JAMA. 2011;306:711-720. 3. Schlesinger N, et al. Arthritis Rheumatol. 2017;69(suppl 10):1-4426. KRYS ' EXXA
®

o
AMN |=' © Horizon Therapeutics Limited P-KRY-US-00353-3 04/24 peglotlcase
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KRYS TEXXA®r

pegloticase

KRYSTEXXA® (pegloticase) injection, for intravenous use

Brief Summary - Please see the KRYSTEXXA package insert
for Full Prescribing Information.

WARNING: ANAPHYLAXIS and INFUSION REACTIONS,
G6PD DEFICIENCY ASSOCIATED HEMOLYSIS and
METHEMOGLOBINEMIA

See full prescribing information for complete boxed warning.

¢ Anaphylaxis and infusion reactions have been reported
to occur during and after administration of KRYSTEXXA.

¢ Anaphylaxis may occur with any infusion, including a
first infusion, and generally manifests within 2 hours
of the infusion. However, delayed hypersensitivity
reactions have also been reported.

o KRYSTEXXA should be administered in healthcare
settings and by healthcare providers prepared to
manage anaphylaxis and infusion reactions.

¢ Pre-medicate with antihistamines and corticosteroids
and closely monitor for anaphylaxis for an appropriate
period of time after administration of KRYSTEXXA.

¢ Monitor serum uric acid levels prior to each infusion
and discontinue treatment if levels increase to above 6
mg/dL, particularly when 2 consecutive levels above 6
mg/dL are observed.

e Screen patients at risk for G6PD deficiency prior to
starting KRYSTEXXA. Hemolysis and
methemoglobinemia have been reported with
KRYSTEXXA in patients with G6PD deficiency.
KRYSTEXXA is contraindicated in patients with G6PD
deficiency.

INDICATIONS AND USAGE
KRYSTEXXA® (pegloticase) is indicated for the treatment of
chronic gout in adult patients refractory to conventional therapy.

Gout refractory to conventional therapy occurs in patients who
have failed to normalize serum uric acid and whose signs and
symptoms are inadequately controlled with xanthine oxidase
inhibitors at the maximum medically appropriate dose or for
whom these drugs are contraindicated.

Limitations of Use:
KRYSTEXXA is not recommended for the treatment of
asymptomatic hyperuricemia.

CONTRAINDICATIONS
KRYSTEXXA is contraindicated in:

e Patients with glucose-6-phosphate dehydrogenase (G6PD)
deficiency [see Warnings and Precautions]

e Patients with history of serious hypersensitivity reactions,
including anaphylaxis, to KRYSTEXXA or any of its components

WARNINGS AND PRECAUTIONS

Anaphylaxis

In a 52-week controlled trial, which evaluated KRYSTEXXA
co-administered with methotrexate compared to KRYSTEXXA
alone, patients were pre-treated with standardized infusion
reaction prophylaxis and were discontinued from treatment
with KRYSTEXXA if serum uric acid levels increased to above 6
mg/dL at 2 consecutive visits after the initiation of KRYSTEXXA
therapy to reduce the risk of anaphylaxis. One patient randomized
to the group treated with KRYSTEXXA co-administered with
methotrexate (1%) experienced anaphylaxis during the first
infusion and no patients experienced anaphylaxis in the group
treated with KRYSTEXXA alone [see Adverse Reactions].

During pre-marketing clinical trials with KRYSTEXXA alone,
KRYSTEXXA was not discontinued following 2 consecutive serum
uric acid levels above 6 mg/dL. Anaphylaxis was reported with a
frequency of 6.5% (8/123) of patients treated with KRYSTEXXA
every 2 weeks and 4.8% (6/126) for the every 4-week dosing
regimen. There were no cases of anaphylaxis in patients
receiving placebo. Anaphylaxis generally occurred within

2 hours after treatment.

Diagnostic criteria of anaphylaxis were skin or mucosal tissue
involvement, and, either airway compromise, and/or reduced
blood pressure with or without associated symptoms, and a
temporal relationship to KRYSTEXXA or placebo injection with no
other identifiable cause. Manifestations included wheezing, peri-
oral or lingual edema, or hemodynamic instability, with or without
rash or urticaria, nausea or vomiting. Cases occurred in patients
being pre-treated with one or more doses of an oral antihistamine,
an intravenous corticosteroid and/or acetaminophen. This pre-
treatment may have blunted or obscured symptoms or signs

of anaphylaxis and therefore the reported frequency may be

an underestimate.

KRYSTEXXA should be administered in a healthcare setting by

healthcare providers prepared to manage anaphylaxis. Patients
should be pre-treated with antihistamines and corticosteroids.
Anaphylaxis may occur with any infusion, including a first infusion,
and generally manifests within 2 hours of the infusion. However,
delayed type hypersensitivity reactions have also been reported.
Patients should be closely monitored for an appropriate period of
time for anaphylaxis after administration of KRYSTEXXA. Patients
should be informed of the symptoms and signs of anaphylaxis and
instructed to seek immediate medical care should anaphylaxis
occur after discharge from the healthcare setting.

The risk of anaphylaxis is higher in patients whose uric acid level
increases to above 6 mg/dL, particularly when 2 consecutive
levels above 6 mg/dL are observed. Monitor serum uric acid levels
prior to infusions and discontinue treatment if levels increase to
above 6 mg/dL. Because of the possibility that concomitant use of
oral urate-lowering therapy and KRYSTEXXA may potentially blunt
the rise of serum uric acid levels, it is recommended that before
starting KRYSTEXXA patients discontinue oral urate-lowering
medications and not institute therapy with oral urate-lowering
agents while taking KRYSTEXXA.

Infusion Reactions

In a 52-week, controlled trial which evaluated KRYSTEXXA
co-administered with methotrexate compared to KRYSTEXXA
alone [see Adverse Reactions], patients were pre-treated with
standardized infusion reaction prophylaxis and were discontinued
from treatment with KRYSTEXXA if serum uric acid levels
increased to above 6 mg/dL at 2 consecutive visits after the
initiation of KRYSTEXXA therapy to reduce the risk of infusion
reactions. Infusion reactions were reported in 4% of patients

in the KRYSTEXXA co-administered with methotrexate group
compared to 31% of patients treated with KRYSTEXXA alone
experienced infusion reactions [see Adverse Reactions]. In both
treatment groups, the majority of infusion reactions occurred at
the first or second KRYSTEXXA infusion and during the time of
infusion. Manifestations of these infusion reactions were similar
to that observed in the pre-marketing trials.

During pre-marketing 24-week controlled clinical trials with
KRYSTEXXA alone, KRYSTEXXA was not discontinued following

2 consecutive serum uric acid levels above 6 mg/dL. Infusion
reactions were reported in 26% of patients treated with
KRYSTEXXA 8 mg every 2 weeks, and 41% of patients treated
with KRYSTEXXA 8 mg every 4 weeks, compared to 5% of
patients treated with placebo. These infusion reactions occurred in
patients being pre-treated with an oral antihistamine, intravenous
corticosteroid and/or acetaminophen. This pre-treatment may
have blunted or obscured symptoms or signs of infusion reactions
and therefore the reported frequency may be an underestimate.

Manifestations of these reactions included urticaria (frequency of
10.6%), dyspnea (frequency of 7.1%), chest discomfort (frequency
of 9.5%), chest pain (frequency of 9.5%), erythema (frequency
of 9.5%), and pruritus (frequency of 9.5%). These manifestations
overlap with the symptoms of anaphylaxis, but in a given

patient did not occur together to satisfy the clinical criteria for
diagnosing anaphylaxis. Infusion reactions are thought to result
from release of various mediators, such as cytokines. Infusion
reactions occurred at any time during a course of treatment

with approximately 3% occurring with the first infusion, and
approximately 91% occurred during the time of infusion.

KRYSTEXXA should be administered in a healthcare setting by
healthcare providers prepared to manage infusion reactions.
Patients should be pre-treated with antihistamines and
corticosteroids. KRYSTEXXA should be infused slowly over no less
than 120 minutes. In the event of an infusion reaction, the infusion
should be slowed, or stopped and restarted at a slower rate.

The risk of infusion reaction is higher in patients whose uric acid
level increases to above 6 mg/dL, particularly when 2 consecutive
levels above 6 mg/dL are observed. Monitor serum uric acid levels
prior to infusions and discontinue treatment if levels increase to
above 6 mg/dL. Because of the possibility that concomitant use of
oral urate-lowering therapy and KRYSTEXXA may potentially blunt
the rise of serum uric acid levels, it is recommended that before
starting KRYSTEXXA patients discontinue oral urate-lowering
medications and not institute therapy with oral urate-lowering
agents while taking KRYSTEXXA.

G6PD Deficiency Associated Hemolysis and
Methemoglobinemia

Life threatening hemolytic reactions and methemoglobinemia
have been reported with KRYSTEXXA in patients with glucose-
6-phosphate dehydrogenase (G6PD) deficiency. Because

of the risk of hemolysis and methemoglobinemia, do not
administer KRYSTEXXA to patients with G6PD deficiency [see
Contraindications]. Screen patients at risk for GBPD deficiency
prior to starting KRYSTEXXA. For example, patients of African,
Mediterranean (including Southern European and Middle
Eastern), and Southern Asian ancestry are at increased risk
for G6PD deficiency.

Gout Flares

In a 52-week, randomized, double-blind trial which evaluated
KRYSTEXXA co-administered with methotrexate compared to
KRYSTEXXA alone, patients were administered gout flare prophylaxis
similar to that in the pre-marketing, placebo-controlled trials.

In this trial, the percentages of patients with any flare for the
first 3 months were 66% and 69% for the group treated with
KRYSTEXXA co-administered with methotrexate and the group
treated with KRYSTEXXA alone, respectively. In the group
treated with KRYSTEXXA co-administered with methotrexate,
the percentages of patients with any flare for the subsequent 3
month increments of treatment were 27% during Month 6, 8%
during Month 9 and 9% during Month 12. In the group treated
with KRYSTEXXA alone, the percentages of patients with any flare
were 14% during Month 6, 9% during Month 9 and 21% during
Month 12.

During pre-marketing, 24-week controlled clinical trials with
KRYSTEXXA alone, the frequencies of gout flares were high in all
treatment groups, but more so with KRYSTEXXA treatment during
the first 3 months of treatment, and decreased in the subsequent
3 months of treatment. The percentages of patients with any flare
for the first 3 months were 74%, 81%, and 51%, for KRYSTEXXA 8
mg every 2 weeks, KRYSTEXXA 8 mg every 4 weeks, and placebo,
respectively. The percentages of patients with any flare for the
subsequent 3 months were 41%, 57%, and 67%, for KRYSTEXXA
8 mg every 2 weeks, KRYSTEXXA 8 mg every 4 weeks, and
placebo, respectively. Patients received gout flare prophylaxis with
colchicine and/or nonsteroidal anti-inflammatory drugs (NSAIDs)
starting at least one week before receiving KRYSTEXXA.

Gout flares may occur after initiation of KRYSTEXXA. An increase
in gout flares is frequently observed upon initiation of anti-
hyperuricemic therapy, due to changing serum uric acid levels
resulting in mobilization of urate from tissue deposits. Gout flare
prophylaxis with a non-steroidal anti-inflammatory drug (NSAID)
or colchicine is recommended starting at least 1 week before
initiation of KRYSTEXXA therapy and lasting at least 6 months,
unless medically contraindicated or not tolerated. KRYSTEXXA
does not need to be discontinued because of a gout flare. The
gout flare should be managed concurrently as appropriate for the
individual patient /see Dosage and Administration].

Congestive Heart Failure

KRYSTEXXA has not been formally studied in patients with
congestive heart failure, but some patients in the pre-marketing,
24-week controlled clinical trials experienced exacerbation of
congestive heart failure. Two cases of congestive heart failure
exacerbation occurred during the trials in patients receiving
treatment with KRYSTEXXA 8 mg every 2 weeks. No cases

were reported in placebo-treated patients. Four subjects had
exacerbations of pre-existing congestive heart failure while
receiving KRYSTEXXA 8 mg every 2 weeks during the open-label
extension study.

Exercise caution when using KRYSTEXXA in patients who have
congestive heart failure and monitor patients closely following
infusion.

Re-treatment with KRYSTEXXA

No controlled trial data are available on the safety and efficacy
of re-treatment with KRYSTEXXA after stopping treatment for
longer than 4 weeks. Due to the immunogenicity of KRYSTEXXA,
patients receiving re-treatment may be at increased risk of
anaphylaxis and infusion reactions. Therefore, patients receiving
re-treatment after a drug-free interval should be monitored
carefully [see Adverse Reactions].

ADVERSE REACTIONS

The following serious adverse reactions are discussed in greater

detail in other sections of the label:

o Anaphylaxis [see Warnings and Precautions]

¢ Infusion Reactions [see Warnings and Precautions]

¢ G6PD Deficiency Associated Hemolysis and Methemoglobinemia
[see Warnings and Precautions]

e Gout Flares [see Warnings and Precautions]

e Congestive Heart Failure [see Warnings and Precautions]

Clinical Trials Experience

Because clinical studies are conducted under widely varying and
controlled conditions, adverse reaction rates observed in clinical
studies of a drug cannot be directly compared to rates in the
clinical studies of another drug, and may not predict the rates
observed in a broader patient population in clinical practice.

Co-administration with Methotrexate

A 52-week, randomized, double-blind trial was conducted in
adult patients with chronic gout refractory to conventional
therapy to evaluate administration of KRYSTEXXA 8 mg every

2 weeks co-administered with weekly administration of oral
methotrexate 15 mg, compared to KRYSTEXXA alone. In this trial,
patients who were able to tolerate two weeks on methotrexate
15 mg were then randomized to receive four additional weeks on
either methotrexate 15 mg or matching placebo prior to initiating
KRYSTEXXA therapy. A total of 152 subjects were randomized,
and of these, 145 subjects completed the 4-week methotrexate
run-in period and received KRYSTEXXA (96 subjects received
KRYSTEXXA co-administered with methotrexate and 49 received
KRYSTEXXA plus placebo) during the treatment period. All
patients received pre-treatment with an oral antihistamine,
intravenous corticosteroid and acetaminophen. These patients
were between the ages of 24 and 83 years (average 55 years);
135 patients were male and 17 and were female; 105 patients
were White/Caucasian, 22 were Black/African American,



14 were Asian, 5 were Native Hawaiian/Other Pacific Islander
and 5 identified as Other; 28 were Hispanic or Latino. Common
co-morbid conditions among the enrolled patients included
hypertension (63%), osteoarthritis (25%), hyperlipidemia (24%),
gastroesophageal reflux disease (22%), obesity (20%), type 2
diabetes (18%) and depression (16%). Patients with an eGFR
<40 mL/min/1.73 m2 were excluded from this trial.

The most commonly reported adverse reaction during the
methotrexate pre-treatment periods was gout flare. The most
commonly reported adverse reactions that occurred in > 5% in
either treatment group during the KRYSTEXXA co-administered
with methotrexate or KRYSTEXXA alone period are provided in
Table 1.

Table 1. Adverse Reactions Occurring in 5% or More of
Patients in Either the KRYSTEXXA Co-administered with
Methotrexate or KRYSTEXXA Alone Treatment Period

KRY;iTtiXXA KRYSTEXXA

Adverse M Alone
Reaction ethotrexate (N=49)

(N=96) n (%)

n (%) o
Gout flare 64 (67%) 35 (71%)
Arthralgia 13 (14%) 5(10%)
CoviD-19 9 (9%) 3 (6%)
Nausea 5 (5%) 6 (12%)
Fatigue 5 (5%) 2 (4%)
Infusion reaction | 4 (4%)? 15 (31%)
Pain in extremity | 1 (1%) 3 (6%)
Hypertension 1 (1%) 3 (6%)
Vomiting 0 4 (8%)

2Included one case of anaphylaxis

KRYSTEXXA ALONE

The data described below reflect exposure to KRYSTEXXA in
patients with chronic gout refractory to conventional therapy

in two replicate randomized, placebo-controlled, double-

blind 24-week clinical trials: 85 patients were treated with
KRYSTEXXA 8 mg every 2 weeks; 84 patients were treated with
KRYSTEXXA 8 mg every 4 weeks; and 43 patients were treated
with placebo. These patients were between the ages of 23 and
89 years (average 55 years); 173 patients were male and 39
were female; and 143 patients were White/Caucasian, 27 were
Black/African American, 24 were Hispanic/Latino and 18 were
all other ethnicities. Common co-morbid conditions among the
enrolled patients included hypertension (72%), dyslipidemia
(49%), chronic kidney disease (28%), diabetes (24%), coronary
artery disease (18%), arrhythmia (16%), and cardiac failure/left
ventricular dysfunction (12%).

During the pre-marketing placebo-controlled clinical trials, the
most commonly reported adverse reactions that occurred in
greater than or equal to 5% of patients treated with KRYSTEXXA
8 mg every 2 weeks are provided in Table 2.

Table 2. Adverse Reactions Occurring in 5% or More of
Patients Treated with KRYSTEXXA Compared to Placebo

KRYSTEXXA Placebo
Adverse 8 mg every 2 (N=43)
Reaction weeks (N=85) n?‘y)

n° (%) >

Gout flare 65 (77%) 35 (81%)
Infusion reaction | 22 (26%) 2 (5%)
Nausea 10 (12%) 1 (2%)
Contusion® or 9 (11%) 2 (5%)
Ecchymosis®
Nasopharyngitis | 6 (7%) 1(2%)
Constipation 5 (6%) 2 (5%)
Chest Pain 5 (6%) 1 (2%)
Anaphylaxis 4 (5%) 0(0%)
Vomiting 4 (5%) 1(2%)

3f the same subject in a given group had more than one
occurrence in the same preferred term event category, the
subject was counted only once.

®Most did not occur on the day of infusion and could be related to
other factors (e.g., concomitant medications relevant to contusion
or ecchymosis, insulin dependent diabetes mellitus).

Immunogenicity

As with all therapeutic proteins, there is a potential for
immunogenicity. The observed incidence of antibody positivity
in an assay is highly dependent on several factors including
assay sensitivity and specificity and assay methodology, sample
handling, timing of sample collection, concomitant medications,
and underlying disease. For these reasons, the comparison of
the incidence of antibodies to pegloticase with the incidence of
antibodies to other products may be misleading.

In a 52-week, randomized, double-blind trial which evaluated
KRYSTEXXA co-administered with methotrexate compared to
KRYSTEXXA alone, approximately 26% of patients had pre-
existing antibodies to pegloticase. Patients with an increase

in titer from baseline or who were negative at baseline and
developed an anti-pegloticase response at one or more post
dose time points was 30% and 51%, for the KRYSTEXXA co-
administered with methotrexate and KRYSTEXXA alone treatment
groups, respectively. Patients with higher antibody titers were
more likely to have faster clearance and lower efficacy.

During pre-marketing 24-week controlled clinical trials with
KRYSTEXXA alone, anti-pegloticase antibodies developed in 92%
of patients treated with KRYSTEXXA every 2 weeks, and 28%

for placebo. Anti-PEG antibodies were also detected in 42% of
patients treated with KRYSTEXXA. High anti-pegloticase antibody
titer was associated with a failure to maintain pegloticase-induced
normalization of uric acid. The impact of anti-PEG antibodies on
patients’ responses to other PEG-containing therapeutics

is unknown.

There was a higher incidence of infusion reactions in patients
with high anti-pegloticase antibody titer: 53% (16 of 30) in the
KRYSTEXXA every 2 weeks group compared to 6% in patients
who had undetectable or low antibody titers.

Postmarketing Experience

The following adverse reactions have been identified during
postapproval use of KRYSTEXXA. Because these reactions are
reported voluntarily from a population of uncertain size, it is not
always possible to reliably estimate their frequency or establish
a causal relationship.

General disorders and administration site conditions: asthenia,
malaise, peripheral swelling

DRUG INTERACTIONS

Methotrexate

KRYSTEXXA 8 mg every 2 weeks has been studied in patients
with chronic gout refractory to conventional therapy taking
concomitant oral methotrexate 15 mg weekly. Co-administration
of methotrexate with KRYSTEXXA may increase pegloticase
concentration compared to KRYSTEXXA alone.

PEGylated products

Because anti-pegloticase antibodies appear to bind to the PEG
portion of the drug, there may be potential for binding with
other PEGylated products. The impact of anti-PEG antibodies on
patients’ responses to other PEG-containing therapeutics

is unknown.

USE IN SPECIFIC POPULATIONS

Pregnancy

Risk Summary

There are no adequate and well-controlled studies of KRYSTEXXA
in pregnant women. Based on animal reproduction studies, no
structural abnormalities were observed when pegloticase was
administered by subcutaneous injection to pregnant rats and
rabbits during the period of organogenesis at doses up to 50
and 75 times, respectively, the maximum recommended human
dose (MRHD). Decreases in mean fetal and pup body weights
were observed at approximately 50 and 75 times the MRHD,
respectively [see Data].

All pregnancies have a background risk of birth defect, loss

or other adverse outcomes. In the US general population, the
estimated background risk of major birth defects and miscarriage
in clinical recognized pregnancies is 2% to 4% and 15% to

20%, respectively.

Data

Animal Data

In 2 separate embryo-fetal developmental studies, pregnant

rats and rabbits received pegloticase during the period of
organogenesis at doses up to approximately 50 and 75 times

the maximum recommended human dose (MRHD), respectively
(on @ mg/m? basis at maternal doses up to 40 and 30 mg/kg
twice weekly, in rats and rabbits, respectively). No evidence of
structural abnormalities was observed in rats or rabbits. However,
decreases in mean fetal and pup body weights were observed

at approximately 50 and 75 times the MRHD in rats and rabbits,
respectively (on a mg/m?2 basis at maternal doses up to 40 and 30
mg/kg every other day, in rats and rabbits, respectively).

No effects on mean fetal body weights were observed at
approximately 10 and 25 times the MRHD in rats and rabbits,
respectively (on a mg/m?2 basis at maternal doses up to 10 mg/kg
twice weekly in both species).

Lactation

Risk Summary

It is not known whether this drug is excreted in human milk.
Therefore, KRYSTEXXA should not be used when breastfeeding
unless the clear benefit to the mother can overcome the unknown
risk to the newborn/infant.

Pediatric Use
The safety and effectiveness of KRYSTEXXA in pediatric patients
less than 18 years of age have not been established.

Geriatric Use

0Of the total number of patients treated with KRYSTEXXA 8 mg
every 2 weeks in the controlled studies, 34% (29 of 85) were

65 years of age and older and 12% (10 of 85) were 75 years of
age and older. No overall differences in safety or effectiveness
were observed between older and younger patients, but greater
sensitivity of some older individuals cannot be ruled out. No dose
adjustment is needed for patients 65 years of age and older.

Renal Impairment

No dose adjustment is required for patients with renal impairment.
In a 52-week, randomized, double-blind trial which evaluated
KRYSTEXXA co-administered with methotrexate compared to
KRYSTEXXA alone, 85% of patients had chronic kidney disease
based on estimated glomerular filtration rate (€GFR) of > 40 to

< 90 mL/min/1.73 m2 at baseline. In the pre-marketing 24-week
controlled clinical trials with KRYSTEXXA alone, a total of 32%
(27 of 85) of patients treated with KRYSTEXXA 8 mg every 2
weeks had a creatinine clearance of <62.5 mL/min. No overall
differences in efficacy were observed.

OVERDOSAGE

No reports of overdosage with KRYSTEXXA have been reported.
The maximum dose that has been administered as a single
intravenous dose is 12 mg as uricase protein. Patients suspected
of receiving an overdose should be monitored, and general
supportive measures should be initiated as no specific antidote
has been identified.

PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling
(Medication Guide).

Anaphylaxis and Infusion Reactions

e Anaphylaxis and infusion reactions can occur at any infusion
while on therapy. Counsel patients on the importance of
adhering to any prescribed medications to help prevent or
lessen the severity of these reactions.

¢ Educate patients on the signs and symptoms of anaphylaxis,
including wheezing, peri-oral or lingual edema, hemodynamic
instability, and rash or urticaria, nausea or vomiting.

e Educate patients on the most common signs and symptoms of
an infusion reaction, including urticaria (skin rash), erythema
(redness of the skin), dyspnea (difficulty breathing), flushing,
chest discomfort, chest pain, and rash.

o Advise patients to seek medical care immediately if they
experience any symptoms of an allergic reaction during or at
any time after the infusion of KRYSTEXXA [see Warnings and
Precautions, Adverse Reactions]

o Advise patients to discontinue any oral urate-lowering agents
before starting on KRYSTEXXA and not to take any oral urate-
lowering agents while on KRYSTEXXA.

Glucose-6-phosphate dehydrogenase (G6PD) Deficiency

Inform patients not to take KRYSTEXXA if they have a condition
known as G6PD deficiency. Explain to patients that GEPD
deficiency is more frequently found in individuals of African,
Mediterranean, or Southern Asian ancestry and that they may be
tested to determine if they have G6PD deficiency, unless already
known [see Warnings and Precautions, Contraindications].

Gout Flares

Explain to patients that gout flares may initially increase when
starting treatment with KRYSTEXXA, and that medications to
help reduce flares may need to be taken regularly for the first
few months after KRYSTEXXA is started [see Warnings and
Precautions, Adverse Reactions]. Advise patients that they should
not stop KRYSTEXXA therapy if they have a flare.

Manufactured by:
Horizon Therapeutics Ireland DAC
Dublin, Ireland

US License Number 2022
Distributed by:

Horizon Therapeutics USA, Inc.
Deerfield, IL 60015

KRYSTEXXA and the HORIZON logo are trademarks owned by
or licensed to Horizon.
© 2022 Horizon Therapeutics plc L-KRY-US-00018 7/22



Minority Patients
Less Likely to
Receive High-
Longevity Kidneys

Under the current US allocation system,
non-White transplant candidates are sub-
stantially less likely to receive high-longevity,
high-quality deceased donor kidneys, re-
ports an article in the American Journal of
Kidney Diseases.

The researchers analyzed data on
199,444 adults listed for deceased donor
kidney transplantation from 2015 through
2020, drawn from the Scientific Registry of
Transplant Recipients. Race and ethnicity
were classified as Asian in 7% of patients,
Black in 29%, and Hispanic/Latino in 19%.
Outcomes of interest were priorities for lon-
gevity matching, based on an estimated
posttransplant survival (EPTS) of 20% or
less, and transplantation with a high-lon-
gevity deceased donor kidney, defined by a
kidney donor profile index of 20% or less.

The mean age was 52 years for Black
and 50 years for Hispanic/Latino candidates
compared with 55 years for White patients.
White patients were less likely to have dia-
betes, spent less time on dialysis, and were
more likely to have previous transplants.

After adjustment for age, non-White
candidates were less likely to have an EPTS
score of 20% or less: odds ratio, 0.86 for
Asian patients; 0.52 for Black patients; and
0.49 for Hispanic/Latino patients. The same
racial and ethnic groups were less likely to
receive a high-longevity kidney, based on a
kidney donor profile index of 20% or less:
subhazard ratio, 0.70 for Asian patients; 0.89
for Black patients; and 0.73 for Hispanic/
Latino patients.

Posttransplant mortality was significantly
lower for Asian and Hispanic recipients: haz-
ard ratio, 0.45 and 0.63, respectively, com-
pared with White recipients. Posttransplant
mortality was higher for Black compared
with White patients, although the difference
was not statistically significant.

The current allocation system prioritizes
the use of high-longevity kidneys for pa-
tients with high EPTS scores, which reflect
patient age, presence of diabetes, history of
transplantation, and time on dialysis. This
could potentially disadvantage non-White
candidates, who tend to be younger but
more likely to have diabetes and longer
durations of dialysis. The new study finds
that non-White patients are less likely to be
prioritized for and to receive high-longevity
deceased donor kidneys, after adjustment
for age. This is despite the finding that mi-
nority recipients of high-longevity kidneys
have similar or even better posttransplant
outcomes than their White counterparts.

“[O]ur results demonstrate that the cur-
rent EPTS score is a barrier to equity in kid-
ney transplantation,” the researchers write.
They discuss potendal strategies for achiev-
ing “relatively equal” access to high-quality
kidneys across racial and ethnic groups
[Asfour N, et al. Association of race and eth-
nicity with high longevity deceased donor
kidney transplantation under the US kidney
allocation system. Am J Kidney Dis, pub-
lished online April 16, 2024. doi: 10.1053/j.
ajkd.2024.02.017]. |

Newer Treatments
for Type 2
Diabetes—Revised
Guideline

An updated clinical guideline from the
American College of Physicians recommends
adding a sodium-glucose cotransporter-2
(SGLT2) inhibitor or glucagon-like peptide
1 (GLP-1) agonist to standard treatment for
type 2 diabetes in adults. The update is pub-
lished in the Annals of Internal Medicine.
Ina2017 guideline, the American College
of Physicians Clinical Guidelines Committee

recommended metformin, added to lifestyle
modifications, when needed to improve gly-
cemic control in adults with type 2 diabetes.
The 2024 guideline incorporates evidence on
the effectiveness and harms of newer phar-
macologic agents, including GLP-1 agonists,
SGLT?2 inhibitors, and dipeptidyl pepti-
dase-4 (DPP-4) inhibitors. The systematic
review and recommendations focus on the
benefits and harms of the newer treatments,
with consideration of patients’ values and
preferences and medication costs.

The guideline includes a strong recom-
mendation for SGLT2 inhibitors or GLP-1
agonists to metformin and lifestyle changes

for adults with type 2 diabetes and inadequate

glycemic control. That recommendation is
based on high-certainty evidence that SGLT2
inhibitors can lower the risk of all-cause mor-
tality, major adverse cardiovascular events,
progression of chronic kidney disease, and
heart failure hospitalization. Use of GLP-1
agonists reduces all-cause mortality and ma-
jor adverse cardiovascular events as well as the
risk of stroke.

The new document also includes a strong
recommendation against adding a DPP-4 in-
hibitor to standard treatment for type 2 dia-
betes. That recommendation reflects a lack of
evidence that DPP-4 inhibitors reduce mor-
bidity or all-cause mortality.

eGFR RESULTS THAT
REALLY SHINE

Indication

TARPEYOHCP.COM

EXPLORE THE DATA

TARPEYO is indicated to reduce the loss of kidney function in adults
with primary immunoglobulin A nephropathy (IgAN) who are at risk for
disease progression.

Important Safety Information

Contraindications: TARPEYO is contraindicated in patients with
hypersensitivity to budesonide or any of the ingredients of TARPEYO.
Serious hypersensitivity reactions, including anaphylaxis, have occurred
with other budesonide formulations.

Warnings and Precautions

Hypercorticism and adrenal axis suppression: When corticosteroids
are used chronically, systemic effects such as hypercorticism and
adrenal suppression may occur. Corticosteroids can reduce the response
of the hypothalamus-pituitary-adrenal (HPA) axis to stress. In situations
where patients are subject to surgery or other stress situations,
supplementation with a systemic corticosteroid is recommended. When
discontinuing therapy or switching between corticosteroids, monitor for
signs of adrenal axis suppression.

Patients with moderate to severe hepatic impairment (Child-Pugh Class
B and C respectively) could be at an increased risk of hypercorticism
and adrenal axis suppression due to an increased systemic exposure to
oral budesonide. Avoid use in patients with severe hepatic impairment
(Child-Pugh Class C). Monitor for increased signs and/or symptoms of
hypercorticism in patients with moderate hepatic impairment (Child-
Pugh Class B).

Risks of immunosuppression: Patients who are on drugs that
suppress the immune system are more susceptible to infection than
healthy individuals. Chickenpox and measles, for example, can have
a more serious or even fatal course in susceptible patients or patients
on immunosuppressive doses of corticosteroids. Avoid corticosteroid
therapy in patients with active or quiescent tuberculosis infection;
untreated fungal, bacterial, systemic viral, or parasitic infections, or
ocular herpes simplex. Avoid exposure to active, easily-transmitted
infections (e.g., chicken pox, measles). Corticosteroid therapy may
decrease the immune response to some vaccines.

Intended for US Healthcare Professionals Only. TARPEYO is a registered trademark of Calliditas Therapeutics AB, or its affiliates.
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Weight loss of at least 10% of body
weight was a prioritized outcome, but the

review did not identify adequate information
for analysis. The committee notes that the
guideline does not address effects on glycemic
control—a common goal of type 2 diabetes
treatment.

Cost-effectiveness analysis showed no
substandal differences between SGLI2 in-
hibitors and GLP-1 agonists. The committee
notes the high costs of these newer medica-
tion classes, for which generic formulations
are not currently available. Although lower-
cost options are available, evidence shows that
they are inferior in reducing all-cause mortal-

FIRST AND ONLY FDA-APPROVED TREATMENT

ity and morbidity.

FORIgA NEPHROPATHY 10
REDUCE THE LOSS OF KIDNEY FUNCTION!

= TARPEYO'

(budesonide) delayed release capsules- 4 mg

2-YEAR eGFR BENEFIT

Significant reduction in loss of kidney function (p<0.0001)*

« Primary endpoint: time-weighted average of eGFR change demonstrated
a difference of 5.05 mL/min/1.73 m? at 2 years'?*

2-year UPCR benefit
Significant proteinuria reduction
achieved at 9 months on treatment't

« Benefit with TARPEYO + RASi was maintained
throughout the 15-month off-treatment
period over 2 years (N=364)*

Established safety profile

» The most common adverse reactions occurring
in 210% of patients treated with TARPEYO + RASi
and at a higher incidence than RASi alone were:
peripheral edema, hypertension, muscle spasms,
acne, and headache!

*The effect of TARPEYO on the long-term rate of decline in kidney function has not been established.!

"Based on 9-month interim analysis, there was a 31% reduction in UPCR in patients treated with TARPEYO + RASi vs RASi alone (95% Cl: 16% to 42% reduction; p=0.0001; n=199).*

STUDY DESIGN: Phase 3, randomized, 2-part, double-blind, multicenter study evaluating efficacy and safety of TARPEYO 16 mg/day for
9 months vs placebo, in patients with biopsy-proven IgAN, eGFR =35 mL/min/1.73 m?, and proteinuria (defined as either 21 g/day or UPCR
>0.8 g/g) who were on a stable dose of maximally tolerated RASi therapy (N=364). Primary efficacy endpoint of part B was time-weighted

average of eGFR over 2 years.!

eGFR=estimated glomerular filtration rate; RASi=renin-angiotensin system inhibitor; UPCR=urine protein-to-creatinine ratio.

Other corticosteroid effects: TARPEYO is a systemically available
corticosteroid and is expected to cause related adverse reactions.
Monitor patients with hypertension, prediabetes, diabetes mellitus,
osteoporosis, peptic ulcer, glaucoma or cataracts, or with a family
history of diabetes or glaucoma, or with any other condition where
corticosteroids may have unwanted effects.

Adverse reactions: In clinical studies, the most common adverse
reactions with TARPEYO (occurring in 25% of TARPEYO treated

patients, and =2% higher than placebo) were peripheral edema (17%),
hypertension (12%), muscle spasms (12%), acne (11%), headache
(10%), upper respiratory tract infection (8%), face edema (8%), weight
increased (7%), dyspepsia (7%), dermatitis (6%), arthralgia (6%), and
white blood cell count increased (6%).

Drug interactions: Budesonide is a substrate for CYP3A4. Avoid use with
potent CYP3A4 inhibitors, such as ketoconazole, itraconazole, ritonavir,
indinavir, saquinavir, erythromycin, and cyclosporine. Avoid ingestion of
grapefruit juice with TARPEYO. Intake of grapefruit juice, which inhibits
CYP3A4 activity, can increase the systemic exposure to budesonide.

© Calliditas Therapeutics AB  All rights reserved. 05/24 US-TAR-2400096-C

Use in specific populations

Pregnancy: The available data from published case series,
epidemiological studies, and reviews with oral budesonide use in
pregnant women have not identified a drug-associated risk of major
birth defects, miscarriage, or other adverse maternal or fetal outcomes.
There are risks to the mother and fetus associated with IgAN. Infants
exposed to in-utero corticosteroids, including budesonide, are at risk
for hypoadrenalism.

References: 1. TARPEYO. Prescribing Information. Calliditas Therapeutics AB; December 2023.
2. Lafayette R, Kristensen J, Stone A, et al. Efficacy and safety of a targeted-release formulation

of budesonide in patients with primary IgA nephropathy (NeflgArd): 2-year results from a
randomised phase 3 trial. Lancet. 2023. https://doi.org/10.1016/S0140-6736(23)01554-4

Please see the accompanying Brief
Summary on the adjacent pages.

calliditas

THERAPEUTICS

The updated guideline states that clini-
cians should prioritize the addition of SGL'T2
inhibitors in patients with type 2 diabetes and
congestive heart failure and GLP-1 agonists
in those who are at increased risk for stroke
or for whom weight loss is an important
treatment goal. The recommendations and
clinical considerations are summarized in an
interactive visual clinical guideline [Qasseem
A, et al.; Clinical Guidelines Committee of
the American College of Physicians. Newer
pharmacologic treatments in adults with
type 2 diabetes: A clinical guideline from the
American College of Physicians. Ann Intern
Med 2024; 177:658-666. doi: 10.7326/
M23-2788]. 1




Early ART Does Not
Raise Kidney Risks
in People With HIV
Infection

In adules with HIV infection, immediate
initiation of antiretroviral therapy (ART)
does not adversely affect long-term kidney
disease outcomes compared with delayed
ART, according to a study published in
Kidney International.

The Strategic Timing of Antiretroviral
Treatment (START) trial enrolled 4684

patients with HIV infection, no previous
ART, and a CD4 cell count less than 500
cells/mm?. Patients were randomly assigned
to immediate versus deferred ART.

Previous START results showed a small
but significantly greater decline in the esti-
mated glomerular filtration rate (eGFR) in
the deferred ART group at a median follow-
up of 2.1 years. The new analysis included
extended follow-up to assess kidney health
outcomes: chronic kidney disease (CKD)
events, kidney failure, renal death, and
changes in the eGFR and the urine albumin/
creatinine ratio (UACR).

TARPEYO® (budesonide) delayed release capsules
Brief Summary of Prescribing Information

4 CONTRAINDICATIONS

TARPEYO is contraindicated in patients with hypersensitivity

to budesonide or any of the ingredients of TARPEYO. Serious
hypersensitivity reactions, including anaphylaxis have occurred with
other budesonide formulations.

5 WARNINGS AND PRECAUTIONS

5.1 Hypercorticism and Adrenal Axis Suppression

When corticosteroids are used chronically, systemic effects such as
hypercorticism and adrenal suppression may occur. Corticosteroids

can reduce the response of the hypothalamus-pituitary-adrenal (HPA)
axis to stress. In situations where patients are subject to surgery or
other stress situations, supplementation with a systemic corticosteroid
is recommended. When discontinuing therapy [see Dosing and
Administration (2)] or switching between corticosteroids, monitor for
signs of adrenal axis suppression.

Patients with moderate to severe hepatic impairment (Child-Pugh Class

B and C respectively) could be at an increased risk of hypercorticism

and adrenal axis suppression due to an increased systemic exposure of
oral budesonide. Avoid use in patients with severe hepatic impairment
(Child-Pugh Class C). Monitor for increased signs and/or symptoms of
hypercorticism in patients with moderate hepatic impairment (Child-Pugh
Class B) [see Use in Specific Populations (8.6), Clinical Pharmacology (12.3)].

5.2 Risks of Immunosuppression

Patients who are on drugs that suppress the immune system are more
susceptible to infection than healthy individuals. Chickenpox and
measles, for example, can have a more serious or even fatal course

in susceptible patients or patients on immunosuppressant doses of
corticosteroids. Avoid corticosteroid therapy in patients with active or
quiescent tuberculosis infection, untreated fungal, bacterial, systemic viral
or parasitic infections, or ocular herpes simplex. Avoid exposure to active,
easily-transmitted infections (e.g., chicken pox, measles). Corticosteroid
therapy may decrease the immune response to some vaccines.

How the dose, route, and duration of corticosteroid administration
affect the risk of developing a disseminated infection is not known.

The contribution of the underlying disease and/or prior corticosteroid
treatment to the risk is also not known. If exposed to chickenpox,
consider therapy with varicella zoster immune globulin (VZIG) or pooled
intravenous immunoglobulin (IVIG). If exposed to measles, consider
prophylaxis with pooled intramuscular immunoglobulin (IG).

If chickenpox develops, consider treatment with antiviral agents.

5.3 Other Corticosteroid Effects

TARPEYO is a systemically available corticosteroid and is expected to
cause related adverse reactions. Monitor patients with hypertension,
prediabetes, diabetes mellitus, osteoporosis, peptic ulcer, glaucoma or
cataracts, or with a family history of diabetes or glaucoma, or with any
other condition where corticosteroids may have unwanted effects.

6 ADVERSE REACTIONS

The following clinically significant adverse reactions are described
elsewhere in the labeling:

« Hypercorticism and adrenal suppression [see Warnings and
Precautions (5.1)]

« Risks of immunosuppression [see Warnings and Precautions (5.2)]

» Other corticosteroid effects [see Warnings and Precautions (5.3)]

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may
not reflect the rates observed in practice.

The safety of TARPEYO was evaluated in 389 patients in the randomized,
double-blind, placebo-controlled study, NeflgArd (NCT: 03643965, Phase
3 clinical study in adults with primary IgAN). The data below reflect
TARPEYO exposure in 195 patients with a median duration of 41 weeks,
compared with comparable exposure to placebo in 194 patients.

The most common adverse reactions, reported in greater than or equal to
5% of TARPEYO-treated patients and greater than or equal to 2% higher
than placebo, in the 9-month treatment period are listed in Table 1.

Most adverse reactions that occurred at a greater incidence for TARPEYO
compared to placebo were consistent with hypercortisolism and
reversible, resolving within 3 months after discontinuation.

Table 1: Reported adverse reactions occurring in greater than or
equal to 5% of TARPEYO treated patients, and greater than or equal
to 2% higher than Placebo

Adverse Reaction TARPEYO 16 mg Placebo
(N=195) (N=194)
n (%) n (%)
Peripheral edema 33(17) 10 (5)
Hypertension 23(12) 6(3)
Muscle spasms 23(12) 8(4)
Acne 22(11) 2(1)
Headache 19 (10) 14 (7)
Upper respiratory tract infection 16 (8) 12 (6)
Face edema 15(8) 1(0.5)
Weight increased 13(7) 6(3)
Dyspepsia 13(7) 4(2)
Dermatitis 12 (6) 2(1)
Arthralgia 12 (6) 4(2)
White blood cell count increased 11 (6) 1(0.5)

7 DRUG INTERACTIONS
7.1 Interaction with CYP3A4 Inhibitors

Budesonide is a substrate for CYP3A4. Avoid use with potent CYP3A4
inhibitors; e.g. ketoconazole, itraconazole, ritonavir, indinavir, saquinavir,
erythromycin, and cyclosporine [see Clinical Pharmacology (12.3)].

Avoid ingestion of grapefruit juice with TARPEYO. Intake of grapefruit
juice, which inhibits CYP3A4 activity, can increase the systemic exposure
to budesonide [see Clinical Pharmacology (12.3)].

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary The available data from published case series,
epidemiological studies and reviews with oral budesonide use in
pregnant women have not identified a drug-associated risk of major
birth defects, miscarriage or other adverse maternal or fetal outcomes.
There are risks to the mother and fetus associated with IgA Nephropathy.
Infants exposed to in-utero corticosteroids, including budesonide,

are at risk for hypoadrenalism (see Clinical Considerations). In animal
reproduction studies with pregnant rats and rabbits, administration of
subcutaneous budesonide during organogenesis at doses approximately
0.3 times or 0.03 times, respectively, the maximum recommended
human dose (MRHD), resulted in increased fetal loss, decreased pup
weights, and skeletal abnormalities. Maternal toxicity was observed in
both rats and rabbits at these dose levels (see Data).
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Over a median follow-up of 9.3 years,
kidney failure or renal death occurred in
3 years in the immediate ART group and
5 years in the deferred group. On more
comprehensive follow-up for a median of 5
years, the annual rate of decline in the eGFR
was 1.19 mL/min/1.73 m? per year, with
little or no difference by the timing of ART
initiation.

The eGFR trend remained the same after
adjustment for UACR, APOLI risk geno-
type, and other CKD-related baseline fac-
tors. Rates of confirmed UACR of 30 mg/g

or greater were also similar between groups.

People with HIV infection are at elevated
risk of CKD, related both to HIV itself and
to ART exposure. Earlier initiation of ART
reduces serious AIDS and non-AIDS events.
However, longer exposure might lead to in-
creased treatment toxicity, including kidney
injury.

Extended follow-up from the START
trial shows similarly low rates of serious
CKD events with immediate versus deferred
ART for people with HIV infection and
high baseline CD4 cell counts. Both groups
show a slightly faster decline in the eGFR for
age but no significant difference in annual
change in the eGFR over 5 years.

The researchers conclude: “Particularly
with a shift towards ART regimens with less
potential for kidney injury where resources
allow, nephrologists and HIV and primary
care providers should focus on modifying
traditional CKD risk factors to address the
increased risk of CKD and CKD progression
in people with HIV” [Pelchen-Matthews
A, et al; INSIGHT START Study Group.
Long-term impact of immediate versus
deferred antiretroviral therapy on kidney
health in people with HIV. Kidney Int, pub-
lished online April 30, 2024. doi: 10.1016/j.
kint.2024.04.010]. |

The estimated background risk of major birth defects and miscarriage
of the indicated population is unknown. All pregnancies have a
background risk of birth defect, loss, or other adverse outcomes. In the
U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2% to 4%
and 15% to 20%, respectively.

Clinical Considerations Disease-Associated Maternal and/or Embryo/
Fetal Risk IgA nephropathy in pregnancy is associated with adverse
maternal outcomes, including increased rates of cesarean section,
pregnancy-induced hypertension, pre-eclampsia and preterm delivery,
and adverse fetal/neonatal outcomes, including stillbirth and low birth
weight.

Fetal/Neonatal Adverse Reactions Hypoadrenalism may occur in infants
born to mothers receiving corticosteroids during pregnancy. Infants
should be carefully observed for signs of hypoadrenalism, such as poor
feeding, irritability, weakness, and vomiting, and managed accordingly
[see Warnings and Precautions (5.1)].

Data
Animal Data Budesonide was teratogenic and embryo-lethal in rabbits
and rats.

In an embryo-fetal development study in pregnant rats dosed
subcutaneously with budesonide during the period of organogenesis
on gestation days 6 to 15 there were effects on fetal development and
survival at subcutaneous doses up to approximately 500 mcg/kg in rats
(approximately 0.3 times the maximum recommended human dose
(MRHD) on a body surface area basis).

In an embryo-fetal development study in pregnant rabbits dosed during the
period of organogenesis on gestation days 6 to 18, there was an increase

in maternal abortion, and effects on fetal development and reduction

in litter weights at subcutaneous doses from approximately 25 mcg/kg
(approximately 0.03 times the MRHD on a body surface area basis).

Maternal toxicity, including reduction in body weight gain, was observed
at subcutaneous doses of 5 mcg/kg in rabbits (approximately 0.006
times the maximum recommended human dose on a body surface area
basis) and 500 mcg/kg in rats (approximately 0.3 times the maximum
recommended human dose on a body surface area basis).

In a peri- and post-natal development study, subcutaneous treatment
of pregnant rats with budesonide during the period from Day 15 post
coitum to Day 21 post partum, budesonide had no effects on delivery,
but did have an effect on growth and development of offspring. In
addition, offspring survival was reduced and surviving offspring had
decreased mean body weights at birth and during lactation at exposures
>0.012 times the MRHD (on a mg/m? basis at maternal subcutaneous
doses of 20 mcg/kg/day and higher). These findings occurred in the
presence of maternal toxicity.

8.2 Lactation

Risk Summary Breastfeeding is not expected to result in significant
exposure of the infant to TARPEYO. Lactation studies have not

been conducted with oral budesonide, including TARPEYO, and no
information is available on the effects of the drug on the breastfed infant
or the effects on the drug on milk production. One published study
reports that budesonide is present in human milk following maternal
inhalation of budesonide (see Data). Routine monitoring of linear growth
in infants is recommended with chronic use of budesonide in the nursing
mother. The developmental and health benefits of breastfeeding should
be considered along with the mother’s clinical need for TARPEYO and
any potential adverse effects on the breastfed infant from TARPEYO, or
from the underlying maternal condition.

Data One published study reports that budesonide is present in human
milk following maternal inhalation of budesonide, which resulted in
infant doses approximately 0.3% to 1% of the maternal weight-adjusted
dosage and a milk to plasma ratio was approximately 0.5. Budesonide
was not detected in plasma, and no adverse events were noted in the
breastfed infants following maternal use of inhaled budesonide.
Assuming a daily average milk intake of about 150 mL/kg/day and a milk
to plasma ratio of 0.5, the estimated oral dose of budesonide for a 5 kg
infant is expected to be less than 2 mcg/day for a maternal dose of 16 mg
TARPEYO. Assuming 100% bio-availability in the infant this is about 0.1%
of the maternal dose and about 3% of the highest inhaled dose used
clinically for asthma in infants.

8.4 Pediatric Use

The safety and efficacy of TARPEYO in pediatric patients have not been
established.

8.5 Geriatric Use

Clinical studies of TARPEYO did not include sufficient numbers

of subjects aged 65 and over to determine whether they respond
differently from younger subjects. Other reported clinical experience has
not identified differences in responses between the elderly and younger
patients. In general, dose selection for an elderly patient should be
cautious, reflecting the greater frequency of decreased hepatic, renal, or
cardiac function, and of concomitant disease or other drug therapy.

8.6 Hepatic Impairment

Patients with moderate to severe hepatic impairment (Child-Pugh Class
B and C, respectively) could be at an increased risk of hypercorticism
and adrenal axis suppression due to an increased systemic exposure

to budesonide [see Warnings and Precautions (5.1) and Clinical
Pharmacology (12.3)]. Avoid use in patients with severe hepatic
impairments (Child-Pugh Class C). Monitor for increased signs and/

or symptoms of hypercorticism in patients with moderate hepatic
impairment (Child-Pugh Class B).

10 OVERDOSAGE

Reports of acute toxicity and/or death following overdosage of corticoids
are rare.

In the event of acute overdosage, no specific antidote is available.
Treatment consists of supportive and symptomatic therapy.

Please see Full Prescribing Information for TARPEYO at
TARPEYOhcp.com

TARPEYO is a registered trademark of Calliditas Therapeutics AB,
or its affiliates.

© Calliditas Therapeutics AB All rights reserved. 1/24
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Longer Survival
With Adjuvant
Pembrolizumab for
RCC

Adjuvant therapy with the anti-pro-
grammed death 1 antibody pembroli-
zumab improves survival in patients with
clear-cell renal-cell carcinoma (RCC) at
elevated risk of recurrence, according to
a clinical trial report in 7he New England
Journal of Medicine.

The analysis was the third prespeci-
fied interim analysis of the random-
ized phase 3 Safety and Efficacy Study
of Pembrolizumab (MK-3475) as
Monotherapy in the Adjuvant Treatmentof
Renal Cell Carcinoma Post Nephrectomy
(MK-3475-564/KEYNOTE-564)  trial.
The study enrolled 994 patients with
clear-cell RCC at increased risk of recur-
rence after nephrectomy with or without
metastasectomy. Patients were assigned to
receive pembrolizumab (200 mg) or pla-
cebo every 3 weeks for up to 17 cycles.

Previous analyses reported improve-
ment in estimated disease-free survival at
24 months with pembrolizumab: 77.3%
versus 68.1% with placebo; hazard ratio,
0.68. The current analysis focused on
overall survival, with safety as a secondary

outcome.

At 48 months, estimated overall sur-
vival was 91.2% with pembrolizumab,
compared with 86.0% with placebo; haz-
ard ratio, 0.62. Pembrolizumab improved
survival across patient subgroups, includ-
ing those defined by demographic char-
acteristics, performance status, metastatic
stage, and disease-risk category.

The difference in estimated survival
became apparent at 15 months and con-
tinued to widen after 24 months. Patients
assigned to pembrolizumab had a lower
rate of subsequent therapy, likely reflect-
ing the disease-free survival benefit and
lower relapse rate.

Serious adverse events were more fre-
quent with pembrolizumab: 20.7% versus
11.5%. Rates of grade 3 or 4 adverse events
were 18.6% versus 1.2%, respectively.

The new data show “significant and
clinically meaningful improvement in
overall survival” with pembrolizumab in
patients with clear-cell RCC at high risk
of recurrence. The researchers conclude:
“These results further support the use
of adjuvant pembrolizumab as a stan-
dard intervention after surgery in this
disease context” [Choueiri TK, et al.;
KEYNOTE-564 Investigators. Overall
survival with adjuvant pembrolizumab
in renal-cell carcinoma. N Engl | Med
2024; 390:1359-1371. doi: 10.1056/
NEJMoa2312695]. |
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Posttransplant Infections Following
Pretransplant Immunosuppression for
Glomerulonephritis

By Grant Kirby, Robin K. Avery, and Divyanshu Malhotra

emporal trends in the diagnosis of glo-
merulonephritis (GN) suggest an overall
increase in incident cases over the past
decades, with immunosuppression be-
ing the mainstay therapeutic approach for many of
these conditions (I, 2). Despite advances in treat-
ment, the estimated proportion of kidney failure in
the United States attributable to GN remains high,
with an increased need for kidney transplantation
(3, 4). Various posttransplant endpoints have been
studied in this and other patient populations: rates
of recurrent GN, graft failure, survival, or quantify-
ing infection risk based on degrees of immunosup-
pression (5, 6). Infrequently considered is the ef-
fect of the pretransplant period in individuals with
GN on posttransplant outcomes. The recent article,
“Infections Following Kidney Transplantation After
Exposure to Immunosuppression for Treatment of
Glomerulonephritis” (7), puts forward an important
question in bridging this connection: Do individuals
receiving pretransplant immunosuppression (PTI) in
the management of GN have different rates of post-
transplant infectious complications?
Massicotte-Azarniouch et al. (7) conducted a
single-center retrospective cohort study, using clini-
cal data over a 15-year period on kidney transplant
recipients who were nondiabetic, to compare the
rate of developing their first BK virus (BKV), cyto-
megalovirus (CMV), or bacterial infection in the
posttransplant period between individuals receiving
PTI for the treatment of GN and those who did not.
PTI included a cumulative dose history of cyclophos-
phamide and rituximab and duration of exposure to
high-dose steroids (defined as 220 mg of prednisone
for 24 weeks), mycophenolate, azathioprine, and cal-
cineurin inhibitors. Additional details included in the
analysis were donor-recipient status for CMV and
Epstein-Barr virus, use and type of T cell depletion
for induction, and maintenance therapy prescribed at

Is there an increased risk of infection following kidney
transplantation in those who received pretransplant
immunosuppression for the treatment of glomerulonephritis?

Methods

]

e Retrospective
i ,\J cohort study,

NSV 2005-2020

Results

Single center
United States

KTRs who are
nondiabetic and
did not receive PTI

KTRs who received
PTI for GN

aHR, adjusted hazard ratio; Cl, confidence interval.

time of transplantation. The authors’ primary finding
demonstrated no significant difference in the hazard
ratio of developing either viral (BKV or CMV) or
bacterial infection posttransplantation between the
two groups. Interestingly, there were decreased rates
of viral infection in the PTT group after adjusting for
demographics, dialysis vintage, type of transplant,
and induction/maintenance therapies.

While convincing, we feel these results would be
further reinforced with additional details regarding
the cumulative dose of T cell depletion therapy (thy-
moglobulin) and its response, BKV and CMV moni-
toring protocols, inclusion of viral infections other
than BKV and CMYV, fungal infections, and longitu-
dinal information on maintenance immunosuppres-
sion and prophylaxis. The significant differences in
age, gender, and dialysis vintage also raise concern for
possible residual confounding, which might contrib-
ute to the observed difference in viral infection and
trend toward a higher rejection rate in the PTI group
(although not significant). Finally, there is increasing
recognition of the cumulative morbidity of recurrent
infections (6), which is not fully reflected in analyses
based on the first occurrence of an infection.

Despite these concerns, this study benefits from its
large population size, years of longitudinal follow-up,
detailed pretransplant and posttransplant clinical his-
tory, inclusion of cumulative drug exposure pretrans-
plant, and thoughtful statistical analysis. These find-
ings, along with conceptual frameworks like the “net
state of immunosuppression” (8), contribute to our
ability to discern which individuals may be at higher
risk for posttransplant infections, which remain a sig-
nificant source of both morbidity and mortality (6,
9). This research will help to add nuance to clinical
practice in the field. l

Grant Kirby, MD, is a postdoctoral fellow in the Division
of Nephrology; Robin K. Avery, MD, is a professor of
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Massicotte-Azarniouch D, et al. Infections Following Kidney Transplantation After
Exposure to Inmunosuppression for Treatment of Glomerulonephritis. Am J
Kidney Dis (published online December 30, 2023). doi: 10.1053/j.ajkd.2023.10.016
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medicine, Division of Infectious Diseases; and Divyanshu
Malhotra, MBBS, is an assistant professor of medicine,
Division of Nephrology and Transplant Medicine, Johns
Hopkins University, Baltimore, MD.
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Regeneron, and Takeda and no personal financial
renumeration. Dr. Malhotra reports receiving study
support from Regeneron and no personal financial
renumeration.

References

1. Heaf JG, et al. Increased incidence and improved
prognosis of glomerulonephritis: A national 30-
year study. Clin Kidney J 2020; 14:1594-1602.
doi: 10.1093/ckj/sfaal 69

2. Anders H-J, et al
Immunopathogenesis and immunotherapy. Nar
Rev Immunol 2023; 23:453—471. doi: 10.1038/
s41577-022-00816-y

3. Wetmore JB, et al. The incidence, prevalence, and

Glomerulonephritis:

outcomes of glomerulonephritis derived from
a large retrospective analysis. Kidney Int 2016;
90:853-860. doi: 10.1016/j.kint.2016.04.026

4. Lentine KL, et al. OPTN/SRTR 2020 Annual
Data Report: Kidney. Am ] Transplant 2022;
22(Suppl 2):21-136. doi: 10.1111/AJT.16982

5. Jiang SH, et al. Recurrent glomerulonephritis
following renal transplantation and impact on
graft survival. BMC Nephrol 2018; 19:344. doi:
10.1186/s12882-018-1135-7

6. Avery RK, et al. Quantifying infection risks in in-
compatible living donor kidney transplant recipi-
ents. Am J Transplant 2021; 21:1564-1575. doi:
10.1111/ajt.16316

7. Massicotte-Azarniouch D, et al. Infections fol-
lowing kidney transplantation after exposure
to immunosuppression for treatment of glo-
merulonephritis. Am ] Kidney Dis (published
online December 30, 2023). doi: 10.1053/j.
ajkd.2023.10.016

8. Roberts MB, Fishman JA. Immunosuppressive
agents and infectious risk in transplantation:
Managing the “net state of immunosuppression.”
Clin Infect Dis 2021; 73:e1302—e1317. doi:
10.1093/cid/ciaal 189

9. Nambiar B, et al. Infection in kidney transplanta-
tion. In: Ramirez CGB, McCauleyJ. Contemporary
Kidney Transplantation. 2018:307-327. https://
link.springer.com/content/pdf/10.1007/978-3-
319-19617-6_22.pdf




SGLT2i: The New

uric acid stone formation is more dependent on low urine
pH than on high urine uric acid levels (11). Yet, in healthy

June 2024 | ASN Kidney News | 35

2 diabetes. JAMA Intern Med 2024; 184:265-274. doi:
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increase urinary stone formation. In healthy adults and References 11. Wiederkehr MR, Moe OW. Uric acid nephrolithiasis: A

rats treated with SGLT2i, urinary calcium increased (5).
However, urine calcium excretion was not increased in
healthy volunteers treated with empagliflozin (6). Urinary
citrate increased by up to 18% in both healthy volunteers
and patients with type 2 diabetes treated with SGLT2i,
which may or may not have mitigated against any increase
in urinary calcium (6, 7). Healthy volunteers treated with
empagliflozin did have a reduced relative supersaturation
rate (calculated by the EQUIL2 algorithm) of calcium
phosphate, specifically brushite and hydroxyapatite, with
no change in that of calcium oxalate. The role of urine ci-
trate and reduced brushite saturation may be important, as
brushite crystals are considered to be the nidus of most cal-
cium kidney stones (8). Increases in urinary citrate are the
most widely suggested mechanism for stone prevention in
patients treated with SGLT2i, but the mechanism by which
this effect occurs remains uncertain.

SGLT2i may be more important in the prevention of
uric acid kidney stones given that uric acid stones are more
common in stone formers who are diabetic (9). Increases in
urine bicarbonate and urine pH occurred in mice treated

1. Paik JM, et al. Sodium-glucose cotransporter 2 in-
hibitors and nephrolithiasis risk in patients with type

SGLT2i and nephrolithiasis risk in patients

with type 2 diabetes

systemic metabolic disorder. Clin Rev Bone Miner Metab
2011; 9:207-217. doi: 10.1007/s12018-011-9106-6
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Methods and Cohort

Population-based, new-user cohort
comparator study from the United States
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Paik JM, et al. Sodium-glucose cotransporter 2 inhibitors and
nephrolithiasis risk in patients with type 2 diabetes. JAMA Intern
Med 2024; 184:265-274. doi:10.1001/jamainternmed.2023.7660

lower the risk of nephrolithiasis compared with GLP-1RA or DPP4i,
which could help decision-making of glucose-lowering agents for
patients who may be at risk for nephrolithiasis.

with empagliflozin due to reduced sodium-hydrogen ex-
changer 3 activity and increased glutamine-mediated am-
moniagenesis (10). Although SGIT2i are also uricosuric,

ClI, confidence interval; HR, hazard ratio; IR, incidence rate; PY, person-years; RD, rate difference. Visual abstract by Priyadarshini John, MD, DM
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an interactive learning environment to help you stay

engaged, network with peers, and prepare to face the
boards with confidence.

Don’t leave your studying up to chance.
Register by June 20 to save $100.
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