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Nephrologists Campaign to Replace Urine Anion
Gap with Urine Ammonium Test

By Eric Seaborg

f there is a better test, why not use it?

That is the question a group of nephrologists are
asking directors of their laboratories about diagnosing
metabolic acidosis. They are advocating that measur-

ing a patient’s urine ammonium level is more helpful than
trying to estimate it from the urine anion gap (UAG).

More than 170 nephrologists signed a public letter mak-
ing this request to “directors of clinical laboratories,” first
published on Twitter as the introductory step in a campaign
to make urine ammonium tests more available.

The letter notes that the test would be valuable “not
only in the diagnosis of renal tubular acidosis. ..but also in
managing acidosis in progressive [chronic kidney disease]
CKD...and in evaluating and treating patients with kidney
stones, where it will give us clues about the acid load the
patients consume.”

Although the test is available at some reference labs,
many institutions do not even offer physicians the option
to request to send out the test.

Many nephrologists realize that “the urine anion gap is
not a good test,” said David S. Goldfarb, MD, clinical chief
of nephrology at New York University Langone Health

Steroid-Free Immunosuppression May
Reduce Posttransplant Diabetes Risk

n older and obese adults undergoing kidney transplan-
tation, immunosuppression without the use of steroids
is associated with a lower risk of posttransplant diabetes
mellitus, suggests a study in Kidney Medicine (1).

The retrospective analysis included data on adult kidney-
only transplant patients from 2005 to 2016 with Medicare
billing claims, drawn from the US Renal Data System. In-
cidence of posttransplant diabetes was analyzed, including
the impact of age and obesity (body mass index 30 kg/m? or
greater). The impact of immunosuppression was analyzed by
inverse propensity weighting, with thymoglobulin (TMG)
or alemtuzumab (ALEM) plus mycophenolic acid plus pred-
nisone as the reference regimen.

Operall incidence of posttransplant diabetes was 12.7%.
Incidence was higher in older patients: 16.7% for patients
aged 55 years or older versus 10.1% in patients younger than
55. Obese patients were also at higher risk of posttransplant
diabetes: 17.1% versus 10.9%.

Patients whose immunosuppressive regimen did not in-
clude steroids were less likely to develop posttransplant diabe-
tes. Incidence was 8.4% in patients receiving TMG/ALEM
with no prednisone and 9.7% for those receiving and-inter-
leukin 2 receptor antibodies with no prednisone compared to
13.1% for those receiving TMG/ALEM with triple therapy.

With adjustment for donor and recipient characteristics,
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and one of the leaders of the ammonium test campaign.
“We are hoping that nephrologists will read this [letter]
and say, ‘Yeah, why are we satisfied with a urine anion gap
measurement which is clearly not satisfactory?” If we can
demonstrate that nephrologists are interested in this test,
then perhaps it won't be such a big deal for [laboratories]
to perform it.”

The start of UAG

"The use of the UAG as an indirect measure of ammonium
rests on surprisingly flimsy ground, according to a recent
review in JASN by Jaime Uribarri, MD, of the Icahn School
of Medicine at Mount Sinai in New York City, and Man S.
Oh, MD, of the State University of New York Downstate
Health Sciences University in Brooklyn (1). Uribarri said
the widespread use of the UAG grew out of “two papers
in the 1980s [that] reported a strong inverse correlation
between UAG and urine ammonium excretion in patients
with metabolic acidosis. [The authors] postulated that the
UAG could be used as an indirect measure of urine am-
monium” (2, 3).

Continued on page 11 >
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KRYSTEXXA (PEGLOTICASE) IS A RECOMBINANT

INTO ALLANTOIN'

RENAL EXCRETION
OF ALLANTOIN IS UP
TO 10 TIMES MORE
EFFICIENT THAN
EXCRETION OF
URIC ACID?

Artist’s renditions.

INDICATION AND IMPORTANT SAFETY INFORMATION
INDICATIONS AND USAGE

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.

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

IMPORTANT SAFETY INFORMATION
WARNING: ANAPHYLAXIS AND INFUSION REACTIONS

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-type hypersensitivity reactions have
also been reported. KRYSTEXXA should be administered in healthcare settings and by healthcare
providers prepared to manage anaphylaxis and infusion reactions. Patients should be premedicated
with antihistamines and corticosteroids. Patients should be closely monitored for an appropriate
period of time for anaphylaxis after administration of KRYSTEXXA. Monitor serum uric acid levels
prior to infusions and consider discontinuing treatment if levels increase to above 6 mg/dL,
particularly when 2 consecutive levels above 6 mg/dL are observed.

The risk of anaphylaxis and infusion reactions is higher in patients who have lost therapeutic response.

Concomitant use of KRYSTEXXA and oral urate-lowering agents may blunt the rise of sUA levels. Patients
should discontinue oral urate-lowering agents and not institute therapy with oral urate-lowering agents while
taking KRYSTEXXA.

In the event of anaphylaxis or infusion reaction, the infusion should be slowed, or stopped and restarted at a
slower rate.

References: 1. KRYSTEXXA (pegloticase) [prescribing information] Horizon. 2. McDonagh EM, et al. Pharmacogenet Genomics.
2014;24:464-476. 3. Terkeltaub R, et al. Arthritis Res Ther. 2006;8(suppl 1):54.

J KRYSTEXXA and the HORIZON logo are trademarks owned by or licensed to Horizon.
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Only 10% of uric acid filtered through @ Nearly all of allantoin filtered through the
the kidney is excreted® kidney is excreted??

TO LEARN MORE, VISIT KRYSTEXXAHCP.COM

Inform patients of the symptoms and signs of anaphylaxis, and instruct them to seek immediate medical care
should anaphylaxis occur after discharge from the healthcare setting.

CONTRAINDICATIONS: G6PD DEFICIENCY ASSOCIATED HEMOLYSIS AND
METHEMOGLOBINEMIA

Screen patients for G6PD deficiency prior to starting KRYSTEXXA. Hemolysis and
methemoglobinemia have been reported with KRYSTEXXA in patients with G6PD deficiency.
Do not administer KRYSTEXXA to these patients.

GOUT FLARES

An increase in gout flares is frequently observed upon initiation of anti-hyperuricemic therapy, including
treatment with KRYSTEXXA. If a gout flare occurs during treatment, KRYSTEXXA need not be discontinued.
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 studied in patients with congestive heart failure, but some patients in the clinical
trials experienced exacerbation. Exercise caution when using KRYSTEXXA in patients who have congestive
heart failure and monitor patients closely following infusion.

ADVERSE REACTIONS

The most commonly reported adverse reactions in clinical trials with KRYSTEXXA are gout flares, infusion
reactions, nausea, contusion or ecchymosis, nasopharyngitis, constipation, chest pain, anaphylaxis
and vomiting.

Please see Brief Summary of Prescribing Information, including KR YS TEXXA r

Boxed Warning, for KRYSTEXXA on the following page. pegloticase
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pegloticase

(pegloticase injection), for intravenous infusion

Brief Summary - Please see the KRYSTEXXA package
insert for Full Prescribing 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. However, delayed-type
hypersensitivity reactions have also been reported.

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

e Patients should be pre-medicated with
antihistamines and corticosteroids.

e Patients should be closely monitored for an
appropriate period of time for anaphylaxis after
administration of KRYSTEXXA.

¢ Monitor serum uric acid levels prior to infusions and
consider discontinuing 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 G6PD deficiency
prior to starting KRYSTEXXA. Hemolysis and
methemoglobinemia have been reported with
KRYSTEXXA in patients with G6PD deficiency.

Do not administer KRYSTEXXA to patients with G6PD
deficiency.

INDICATIONS AND USAGE

KRYSTEXXA® (pegloticase) is a PEGylated uric acid specific
enzyme 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.

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

CONTRAINDICATIONS
Glucose-6-phosphate dehydrogenase (G6PD) deficiency

WARNINGS AND PRECAUTIONS

Anaphylaxis

During pre-marketing clinical trials, 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. 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 consider
discontinuing 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

During pre-marketing controlled clinical trials, 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
consider discontinuing 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

During the controlled treatment period with KRYSTEXXA
or placebo, 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.

Congestive Heart Failure

KRYSTEXXA has not been formally studied in patients with
congestive heart failure, but some patients in the clinical
trials experienced exacerbation. 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.

ADVERSE REACTIONS

The following serious adverse reactions are discussed in

greater detail in other sections of the label:

¢ Anaphylaxis [see Warnings and Precautions]

e [nfusion 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

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 6-month 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.

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.

The most common adverse reactions that occurred in >5%
of patients treated with KRYSTEXXA 8 mg every 2 weeks
are provided in Table 1.



Table 1. Adverse Reactions Occurring in 5% or
More of Patients Treated with KRYSTEXXA Compared

to Placebo

Data

Animal Data

In 2 separate embryo-fetal developmental studies,
pregnant rats and rabbits received pegloticase during the

a|f 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

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.

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.

Postmarketing Experience

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

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.

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% 10 4% and 15% to 20%, respectively.

period of organogenesis at doses up to approximately 50
Adverse Reaction :::;S:\E;);Az Placebo and 75 times the maximum recommended human dose
(Preferred Term) weeks (N=85) (N=43) (MRHD), respectively (on a mg/m2 basis at maternal doses
N° (%) N (%) up to 40 and 30 mg/kg twice weekly, in rats and rabbits,
respectively). No evidence of structural abnormalities
Gout flare 65 (77%) 35 (81%) was observed in rats or rabbits. However, decreases
. . in mean fetal and pup body weights were observed at
Infusion reaction | 22 (26%) 2 (5%) approximately 50 and 75 times the MRHD in rats and
Nausea 10 (12%) 1 (2%) rabbits, respectively (on a mg/m2 basis at maternal doses
up to 40 and 30 mg/kg every other day, in rats and rabbits,
Contusion® or 9(11%) 2 (5%) respectively). No effects on mean fetal body weights were
Ecchymosis® observed at approximately 10 and 25 times the MRHD
in rats and rabbits, respectively (on a mg/m2 basis at
Nasopharyngitis [ 6 (7%) 1(2%) maternal doses up to 10 mg/kg twice weekly in both
Constipation | 5 (6%) 2 (5%) species).
Chest Pain 5 (6%) 1(2%) IF-I?scktaStlIJ%nmarv
Anaphylaxis 4 (5%) 0 (0%) It is not known whether this drug is excreted in human
— milk. Therefore, KRYSTEXXA should not be used when
Vomiting 4 (5%) 1(2%) 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. 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).

General Information

Provide and instruct patients to read the accompanying
Medication Guide before starting treatment and before
each subsequent treatment.

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.

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.

e 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.

e 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 G6PD 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.

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. 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
Deerfield, IL 60015

KRYSTEXXA and the HORIZON logo are trademarks owned
by or licensed by Horizon.
© 2021 Horizon Therapeutics plc L-KRY-00019 03/21
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We’re United
4 Kidney Health

ASN IN REVIEW

arlier this year, the American Society of Neph-
rology (ASN) launched “We're United 4 Kidney
Health,” an initiative that repositions nephrology
as a specialty that embraces kidney health through
early intervention, transplantation, innovation and patient
choice, and equity. We're United 4 Kidney Health presents
a rallying cry that shows how the kidney community can

advance the field by embracing four priorities:

© INTERVENE EARLIER to prevent, diagnose, coordinate care, and educate.
© TRANSFORM TRANSPLANT and increase access to donor kidneys.

© ACCELERATE INNOVATION and expand patient choice.

© ACHIEVE EQUITY and eliminate disparities.

ASN is committed to a world without kidney diseases, and the society made signifi-
cant accomplishments across these four priorities in 2021. Through the broader ASN

Alliance for Kidney Health, the campaign’s priorities will advance more in the future.

Intervene eatrlier

@NTDS

Transforming Dialysis Safety

Preventing or slowing the pro-
gression of kidney diseases and
related comorbidities is the best
way to improve the lives of the
more than 37 million Americans
living with kidney diseases. Nearly 800,000 Americans have kidney failure, a life-threat-
ening condition for which there is no cure. Kidney failure is most commonly managed
by dialysis, a therapy that has changed little in the 50 years since the federal government
established the Medicare End-Stage Renal Disease (ESRD) Program. Dialysis has poor
survival rates; more than 50% percent of people who start dialysis die within 5 years.

Diabetes is the leading cause of kidney diseases, and approximately one in three
adults with diabetes develops diabetic kidney disease (DKD). ASN established the Dia-
betic Kidney Disease Collaborative (DKD-C) to increase coordination among health
professionals and other stakeholders to deliver appropriate therapies for people living
with DKD. Through DKD-C, ASN hosted three strategy conferences attended by
nephrologists, primary care physicians, pharmacists, nurses, endocrinologists, cardiolo-
gists, industry, healthcare systems, and payors to define barriers and facilitate strategies
that would increase access to new treatments. ASN also developed a DKD Education
Module available on the society’s website.

AKT!Now: Promoting Excellence in the Prevention and Treatment of Acute Kidney
Injury (AKI) is helping transform the delivery of AKI care, reduce morbidity and mor-
tality, and improve long-term outcomes. Through AKT/Now, ASN identified challenges
and opportunities to improve post-AKI care, including the development of tests and
supportive strategies that build capacity for the delivery of care. The AKI'Now compen-
dium promotes collaborative and inclusive research that facilitates the translation of new
discoveries, including augmented and artificial intelligence, in the development of novel
therapies.

Nephrologists Transforming Dialysis Safety INTDS)—ASN’s partnership with the
Centers for Disease Control and Prevention (CDC)—enhances the quality of life for
people with kidney failure by engaging nephrologists and other health professionals to
continuously improve the safety of life-sustaining dialysis. NTDS is eliminating pre-
ventable infections in dialysis facilities in the United States by conducting human factors
assessments to determine better practices that prevent the spread of infections in dialysis
facilities, designing electronic checklists to engage patients as observers of infection-pre-
vention processes, and hosting a Targeting Zero Infections webinar series.

Additionally, NTDS partnered with Northwest Kidney Centers to develop a Pop-
Up Leadership Academy—Leading Together: Creating a Culture of Collaboration—for
dialysis facility medical directors and nurse managers. The academy aims to foster a team
environment that focuses on the delivery of excellent patient care by ensuring physi-
cians, nursing leaders, and staff at all levels are engaged in their work; communication is
clear, direct, honest, and open; and collaboration is proactive and effective.

Throughout the SARS-CoV-2 (causing Coronavirus disease 2019 [COVID-19])
pandemic, the kidney community increasingly learned about the impact of SARS-
CoV-2 infection on kidneys. According to the Centers for Medicare & Medicaid Services
(CMS), people on dialysis are the most vulnerable population covered by Medicare, and
people with kidney failure are most at risk among Medicare beneficiaries for severe out-
comes from COVID-19, including hospitalization and death. Additionally, people with
healthy kidneys who contract more severe COVID-19 often experience kidney damage.



To coordinate efforts addressing the pandemic, ASN established a COVID-19 Response
Team in spring 2020. Through the COVID-19 Response Team, ASN collaborates with ex-
ternal partners, including the chief medical officers of dialysis organizations, to share safety
practices, testing, therapeutics, vaccines and efficacy, and data. Successful advocacy efforts re-
sulted in the Network Administrator Model for vaccine distribution to kidney failure patients
in dialysis facilities through Fresenius Medical Care and DaVita, as well as the approval of a
third vaccine dose for immunosuppressed people with kidney diseases.

K I D N EY -— The COVID-19 Response

Team also partnered with Kid-
neyX—a public-private part-
INNOVATION ACCELERATOR

nership between ASN and the
US Department of Health and
Human Services (HHS)—to
award 15 innovators with a COVID-19 Kidney Care Challenge prize, all aiming to reduce
transmission of SARS-CoV-2 among people with kidney diseases. ASN also developed edu-
cation and collated external resources on monoclonal antibody therapies, compassion fatigue,
and other important topics. Additionally, ASN published original research and other infor-
mation from the kidney community related to COVID-19 across the society’s peer-reviewed
journals and ASN Kidney News.

Transform transplant

A kidney transplant is the optimal therapy for most people with kidney failure, yet transplan-
tation is out of reach for many people. Each day, 12 Americans die on the 100,000-person
kidney transplant waitlist. The second priority of the We're United 4 Kidney Health cam-
paign revolves around fundamentally improving the current transplant system.

After many years of advocacy, ASN and the kidney community celebrated the passage of
the Comprehensive Immunosuppressive Drug Coverage for Kidney Transplant Patients Act
in December of 2020. Taking effect in 2023, this legislation indefinitely extends Medicare
coverage of immunosuppressive drugs for kidney transplant recipients. This success helped
propel early momentum for ASN to help transform transplant and increase access to donor
kidneys in 2021.

ASN helped secure the introduction of the Living Donor Protection Act in Congress. This
legislation will remove barriers to donation and increase access to life-saving transplants by en-
suring that insurance companies offering life, disability, and long-term care plans do not deny
or limit coverage or raise premiums based on an individual’s status as a living organ donor. In
March, the Biden administration, as advocated for by ASN, allowed the organ procurement
organizations metric final rule to take effect, which will apply new standards of accountabil-
ity, provide greater transparency to the transplant waitlist, and address elimination based on
financial criteria or secondary insurance for transplant recipients.

ASN also established a Task Force on Transplant Nephrology Compensation to evaluate
transplant nephrologists’ work, which, at times, is undervalued and undercompensated. The
task force has been collecting data on different financial structures within institutions across
the nation to better understand the nuances in funding. Based on this analysis, the task force
will submit its observations and recommendations for publication by the end of the year.

During Kidney Week 2021, ASN hosted an educational symposium describing the new
payment models on the delivery of posttransplant care, the major immunologic and non-
immunologic threats to long-term graft survival, and advances in non-invasive monitoring of
kidney transplant function. ASN also partnered with the American Society of Transplanta-
tion to host an early program on kidney transplantation updates during 2021.

Additionally, ASN expanded “Cross-Publication Collections,” bringing together articles
from the society’s journals (as well as related content in ASN Kidney News) on specific neph-
rology topics, including transplantation, for reader convenience.

Accelerate innovation

Several ASN efforts have helped accelerate innovation and expand patient choice, including
KidneyX, which incentivizes innovators to fill unmet patient needs through a series of prize
competitions. Including the COVID-19 Kidney Care Challenge, KidneyX has funded more
than 60 innovators for solutions ranging from patient-created tools to the first concepts of an
artificial kidney. In September, KidneyX announced the six Artificial Kidney Prize phase 1
winners who are splitting a $4 million prize.

y | KIDNEY The Kidney Health Initi-
e B HEALTH ative—a  public-private  part-
| 4 INITIATIVE  nership among ASN, the US

Food and Drug Administration
(FDA), and more than 100 member organizations to advance regulatory kidney science—
continues to produce valuable patient-centered resources for the community. These resources
include publications on patient-reported outcome measurements for vascular access and dial-
ysis-associated muscle cramping as well as a series in CJASN on integrating patient preferences
into the design and evaluation of innovations.

Advocacy by ASN and the rest of the kidney community secured $5 million in congres-
sional appropriations for KidneyX and $2.13 billion for the National Institute of Diabetes
and Digestive and Kidney Diseases (NIDDK) in fiscal year (FY) 2021 (October 1, 2020-
September 30, 2021). ASN submitted written testimony on FY 2022 funding to Congess
requesting the National Institutes of Health receive an increase of 7.3% for a total of $46.11
billion: providing a real growth of 5% after accounting for the biomedical research and devel-
opment price index. ASN advocated that NIDDK receive a proportional funding increase or
$157 million in FY 2022.
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ASN also supported the Patient Access to ESRD New Innovative Devices Act, which
would direct CMS to provide a 3-year temporary add-on payment adjustment through the
ESRD Prospective Payment System—more commonly known as “the bundle’—that pro-
vides reimbursement for dialysis care. This bill would increase patient access to new products
by removing bureaucratic red tape and allowing new and innovative devices for kidney failure
that meet approval standards set by the FDA to be reimbursed by Medicare. Without a clear
and assured mechanism to add innovative new devices to the payment bundle for dialysis
services, there is little incentive to develop novel technologies for people with kidney failure.

In addition to launching the ASN Home Dialysis Task Force—an organization-wide ini-
tiative to increase access to and the use of home dialysis therapies through education, training,
advocacy, and other means—ASN supported the introduction of key legislation to accelerate
innovation and expand patient choice, including the Improving Access to Home Dialysis
Act. This legislation would allow CMS to pay professional staff to work with kidney patients
directly in their homes to assist them in learning how to properly implement home dialysis.

To communicate the latest scientific and medical breakthroughs with the kidney com-
munity, ASN added “early access” to the publication process for JASN and CJASN, bringing
unedited and unformatted manuscript content to readers expeditiously. A full summary of
recent advances through the innovation pipeline were highlighted during a special session at
Kidney Week 2021, “Accelerating Up the Innovation Curve in Kidney Medicine.”

Achieve equity

The fourth priority centers on achieving equity and eliminating disparities. The roots of dis-
parities in kidney medicine are multifactorial, and these disparities are linked to social deter-
minants of health and systemic racism on a national level. The entire kidney community must
begin to address these disparities.

ASN has attempted to meet this goal through a variety of initiatives, including a letter to
the White House Office of Management and Budget encouraging the Biden administration
to adopt a blueprint for addressing equity across the federal government. For example, ASN
recommended HHS conduct a more systematic assessment of social determinants of health
data, including the most common non-clinical barriers to home dialysis, such as housing or
financial insecurity, minimal caregiver support, other mental and certain physical illnesses, or
advanced age. This information will help identify barriers to equitable care and develop poli-
cies to overcome these barriers.

ASN and the National Kidney Foundation championed a joint Task Force on Reassess-
ing the Inclusion of Race in Diagnosing Kidney Diseases that released its interim and final
reports in 2021. Timed with two publications in 7he New England Journal of Medicine, the
task force’s final report outlined new race-free approaches to diagnosing kidney diseases. The
task force recommended the adoption of the new estimated glomerular filtration rate (eGFR)
2021 Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) creatinine equation
that estimates kidney function without a race variable and the increased use of cystatin C
combined with serum (blood) creatinine as a confirmatory assessment of GFR or kidney
function. Also, the task force recommended that more research funding is dedicated to ex-
ploring new approaches for precise and unbiased GFR estimation as well as for the estimation
of physiologic function in other areas of medicine.

The ASN Loan Mitigation Pilot Program opened its first round of applications in sum-
mer 2021. ASN has committed $2.7 million to the 5-year pilot program to reduce the loan
burden of those entering the field of nephrology and increase interest in the specialty. The first
year of the program centered on individuals who are historically underrepresented in medi-
cine with the intention of strengthening the specialty’s reflection of the patient population it
serves. Six individuals selected this year will receive $50,000 over the course of 3 years toward
the repayment of eligible student loans.

To further guarantee that achieving equity and eliminating disparities remain core prin-
ciples of ASN, the society established a Health Care Justice Committee to identify oppor-
tunities to promote justice in healthcare and society and influence social determinants of
health. The committee is focusing its activities on education, clinical care and innovation, and
scholarship and advocacy.

Supporting the fourth priority of the We're United 4 Kidney Health campaign, the ASN
Kidney Week Education Committee devoted ePosters, oral abstracts, and educational ses-
sions for content related to race and equity. For example, the Race and Ethnicity in Kidney
Diseases: Joint ASN-JSN session that featured representatives from ASN and the Japanese
Society of Nephrology discussed considerations regarding race and ethnicity relevant to their
settings.

ASN’s 2022 outlook

The achievements of 2021 provide renewed hope, enthusiasm, and momentum that greater
triumphs await the kidney community in 2022 and beyond. ASN and the broader ASN Al-
liance for Kidney Health will continue to focus on meeting their shared mission of “elevating
care by educating and informing, driving breakthroughs and innovation, and advocating for
policies that create transformative changes in kidney medicine throughout the world.”

If you are interested in supporting the We're United 4 Kidney Health campaign and mak-
ing the campaign’s priorities a reality, please visit www.4KidneyHealth.org to learn more.

ASN Kidney Week 2021 content is available on the virtual meeting platform uncil Friday,
January 7, 2022. ®



In adult patients with CKD associated with T2D

With KERENDIA,
a different pathway leads
to different possibilities'?

KERENDIA offers a different path forward

e KERENDIA is the first and only selective MRA with a nonsteroidal structure

e KERENDIA blocks MR overactivation, which is thought to contribute to inflammation
and fibrosis that can lead to CKD progression

* |In adults with CKD associated with T2D, KERENDIA is proven to slow CKD progression
and reduce CV risk

INDICATION:

e KERENDIA is indicated to reduce the risk of
sustained eGFR decline, end-stage kidney
disease, cardiovascular death, non-fatal
myocardial infarction, and hospitalization for
heart failure in adult patients with chronic
kidney disease (CKD) associated with type 2
diabetes (T2D)

IMPORTANT SAFETY INFORMATION MOST COMMON ADVERSE REACTIONS:

CONTRAINDICATIONS: e Adverse reactions reported in 21%
of patients on KERENDIA and more
frequently than placebo: hyperkalemia
(18.3% vs. 9%), hypotension (4.8% vs.
WARNINGS AND PRECAUTIONS: 3.4%), and hyponatremia (1.4% vs. 0.7%)
e Hyperkalemia: KERENDIA can cause ]

hyperkalemia. The risk for developing DRUG INTERACTIONS:

e Concomitant use with strong CYP3A4 inhibitors
e Patients with adrenal insufficiency

hyperkalemia increases with decreasing kidney e Strong CYP3A4 Inhibitors: Concomitant
function and is greater in patients with higher use of KERENDIA with strong CYP3A4
baseline potassium levels or other risk factors inhibitors is contraindicated. Avoid

for hyperkalemia. Measure serum potassium concomitant intake of grapefruit or

and eGFR in all patients before initiation of grapefruit juice

treatment yvith KEREN DIA.and dose accordingly. e Moderate and Weak CYP3A4 Inhibitors:
DO not initiate KERENDIA if serum potaSS|Um Monitor serum potassium during drug
is >5.0 mEq/L initiation or dosage adjustment of either
Measure serum potassium periodically during KERENDIA or the moderate or weak
treatment with KERENDIA and adjust dose CYP3A4 inhibitor and adjust KERENDIA
accordingly. More frequent monitoring may be dosage as appropriate

necessary for patients at risk for hyperkalemia, e Strong and Moderate CYP3A4
including those on concomitant medications Inducers: Avoid concomitant use of
that impair potassium excretion or increase KERENDIA with strong or moderate

serum potassium CYP3A4 inducers



Learn more about KERENDIA
and the FIDELIO-DKD trial

USE IN SPECIFIC POPULATIONS

e Lactation: Avoid breastfeeding during
treatment with KERENDIA and for 1 day
after treatment

(finerenone)tablets

e Hepatic Impairment: Avoid use of 10mg - 20mg
KERENDIA in patients with severe hepatic
impairment (Child Pugh C) and consider
additional serum potassium monitoring
with moderate hepatic impairment
(Child Pugh B)

Please read the Brief Summary of the
KERENDIA Prescribing Information on the

following page. E
CKD=chronic kidney disease; CV=cardiovascular; BAEE R
MR=mineralocorticoid receptor; MRA=mineralocorticoid R
receptor antagonist; T2D=type 2 diabetes.

References: 1. KERENDIA (finerenone) [prescribing

information]. Whippany, NJ: Bayer HealthCare © 2021 Bayer. All rights reserved. BAYER, the Bayer Cross,
Pharmaceuticals, Inc; July 2021. 2. Bakris GL, and KERENDIA are registered trademarks of Bayer.
et al; FIDELIO-DKD Investigators. N Engl J Med. All other trademarks are property of their respective owners.

2020;383(23):2219-2229. PP-KER-US-0016-110/21



KERENDIA (finerenone) tablets, for oral use
Initial U.S. Approval: 2021

BRIEF SUMMARY OF PRESCRIBING INFORMATION
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

Kerendia® s indicated to reduce the risk of sustained eGFR decline, end-stage kidney disease,
cardiovascular death, non-fatal myocardial infarction, and hospitalization for heart failure in
adult patients with chronic kidney disease (CKD) associated with type 2 diabetes (T2D).

4 CONTRAINDICATIONS
Kerendia is contraindicated in patients:
* Who are receiving concomitant treatment with strong CYP3A4 inhibitors [see Drug
Interactions (7.1)].
 With adrenal insufficiency.

5 WARNINGS AND PRECAUTIONS

5.1 Hyperkalemia

Kerendia can cause hyperkalemia [(see Adverse Reactions (6.1)].

The risk for developing hyperkalemia increases with decreasing kidney function and
is greater in patients with higher baseline potassium levels or other risk factors for
hyperkalemia. Measure serum potassium and eGFR in all patients before initiation of
treatment with Kerendia and dose accordingly [see Dosage and Administration (2.1)].
Do not initiate Kerendia if serum potassium is > 5.0 mEg/L.

Measure serum potassium periodically during treatment with Kerendia and adjust dose
accordingly [see Dosage and Administration (2.3)]. More frequent monitoring may be necessary
for patients at risk for hyperkalemia, including those on concomitant medications that impair
potassium excretion or increase serum potassium [see Drug Interactions (7.1), 7.2)].

6 ADVERSE REACTIONS
The following serious adverse reactions are discussed elsewhere in the labeling:
* Hyperkalemia [see Warnings and Precautions (5.1)]

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 Kerendia was evaluated in the randomized, double-blind, placebo-controlled,
multicenter pivotal phase 3 study FIDELIO-DKD. In this study, 2827 patients received
Kerendia (10 or 20 mg once daily) and 2831 received placebo. For patients in the Kerendia
group, the mean duration of treatment was 2.2 years.

Overall, serious adverse reactions occurred in 32% of patients receiving Kerendia and in
34% of patients receiving placebo. Permanent discontinuation due to adverse reactions
occurred in 7% of patients receiving Kerendia and in 6% of patients receiving placebo.
Hyperkalemia led to permanent discontinuation of treatment in 2.3% of patients receiving
Kerendia versus 0.9% of patients receiving placebo.

The most frequently reported (= 10%) adverse reaction was hyperkalemia [see Warnings
and Precautions (5.1)]. Hospitalization due to hyperkalemia for the Kerendia group was
1.4% versus 0.3% in the placebo group.

Table 3 shows adverse reactions in FIDELIO-DKD that occurred more commonly on
Kerendia than on placebo, and in at least 1% of patients treated with Kerendia.

Table 3: Adverse reactions reported in > 1% of patients on Kerendia and more
frequently than placebo in the phase 3 study FIDELIO-DKD

Adverse reactions Kerendia Placeho
N = 2827 N =2831

n (%) n (%)
Hyperkalemia 516 (18.3) 255 (9.0)
Hypotension 135 (4.8) 96 (3.4)
Hyponatremia 40 (1.4) 19 (0.7)

Laboratory Test

Initiation of Kerendia may cause an initial small decrease in estimated GFR that occurs
within the first 4 weeks of starting therapy, and then stabilizes. In a study that included
patients with chronic kidney disease associated with type 2 diabetes, this decrease was
reversible after treatment discontinuation.

7 DRUG INTERACTIONS

7.1  CYP3A4 Inhibitors and Inducers

Strong CYP3A4 Inhibitors

Kerendia is a CYP3A4 substrate. Concomitant use with a strong CYP3A4 inhibitor increases
finerenone exposure [see Clinical Pharmacology (12.3)], which may increase the risk of
Kerendia adverse reactions. Concomitant use of Kerendia with strong CYP3A4 inhibitors
is contraindicated [see Contraindications (4)]. Avoid concomitant intake of grapefruit or
grapefruit juice.

Moderate and Weak CYP3A4 Inhibitors

Kerendia is a CYP3A4 substrate. Concomitant use with a moderate or weak CYP3A4 inhibitor
increases finerenone exposure [see Clinical Pharmacology (12.3)], which may increase the
risk of Kerendia adverse reactions. Monitor serum potassium during drug initiation or dosage
adjustment of either Kerendia or the moderate or weak CYP3A4 inhibitor, and adjust Kerendia
dosage as appropriate [see Dosing and Administration (2.3) and Drug Interaction (7.2)].

Strong and Moderate CYP3A4 Inducers

Kerendia is a CYP3A4 substrate. Concomitant use of Kerendia with a strong or moderate
CYP3A4 inducer decreases finerenone exposure [see Clinical Pharmacology (12.3)], which
may reduce the efficacy of Kerendia. Avoid concomitant use of Kerendia with strong or
moderate CYP3A4 inducers.

7.2 Drugs That Affect Serum Potassium

More frequent serum potassium monitoring is warranted in patients receiving concomitant
therapy with drugs or supplements that increase serum potassium [see Dosage and
Administration (2.3) and Warnings and Precautions (5.1)].

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

There are no available data on Kerendia use in pregnancy to evaluate for a drug-associated
risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. Animal
studies have shown developmental toxicity at exposures about 4 times those expected in
humans. (see Data). The clinical significance of these findings is unclear.

The estimated background risk of major birth defects and miscarriage for 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 t0 20%, respectively.

Data

Animal Data

In the embryo-fetal toxicity study in rats, finerenone resulted in reduced placental weights
and signs of fetal toxicity, including reduced fetal weights and retarded ossification at
the maternal toxic dose of 10 mg/kg/day corresponding to an AUCynbound OF 19 times
that in humans. At 30 mg/kg/day, the incidence of visceral and skeletal variations was
increased (slight edema, shortened umbilical cord, slightly enlarged fontanelle) and
one fetus showed complex malformations including a rare malformation (double aortic
arch) at an AUCynbound Of about 25 times that in humans. The doses free of any findings
(low dose in rats, high dose in rabbits) provide safety margins of 10 to 13 times for the
AUCynbound €xpected in humans.

When rats were exposed during pregnancy and lactation in the pre- and postnatal
developmental toxicity study, increased pup mortality and other adverse effects (lower
pup weight, delayed pinna unfolding) were observed at about 4 times the AUCunbound
expected in humans. In addition, the offspring showed slightly increased locomotor
activity, but no other neurobehavioral changes starting at about 4 times the AUCunbound
expected in humans. The dose free of findings provides a safety margin of about
2 times for the AUCunbound €xpected in humans.

8.2 Lactation

Risk Summary

There are no data on the presence of finerenone or its metabolite in human milk, the
effects on the breastfed infant or the effects of the drug on milk production. In a pre-
and postnatal developmental toxicity study in rats, increased pup mortality and lower pup
weight were observed at about 4 times the AUCynbound €Xpected in humans. These findings
suggest that finerenone is present in rat milk [see Use in Specific Populations (8.1) and
Data]. When a drug is present in animal milk, it is likely that the drug will be present in
human milk. Because of the potential risk to breastfed infants from exposure to KERENDIA,
avoid breastfeeding during treatment and for 1 day after treatment.

8.4 Pediatric Use
The safety and efficacy of Kerendia have not been established in patients below 18 years of age.

8.5 Geriatric Use

Of the 2827 patients who received Kerendia in the FIDELIO-DKD study, 58% of patients were
65 years and older, and 15% were 75 years and older. No overall differences in safety or
efficacy were observed between these patients and younger patients. No dose adjustment
is required.

8.6 Hepatic Impairment

Avoid use of Kerendia in patients with severe hepatic impairment (Child Pugh C).

No dosage adjustment is recommended in patients with mild or moderate hepatic
impairment (Child Pugh A or B).

Consider additional serum potassium monitoring in patients with moderate hepatic impairment
(Child Pugh B) [see Dosing and Administration (2.3) and Clinical Pharmacology (12.3)].

10 OVERDOSAGE

In the event of suspected overdose, immediately interrupt Kerendia treatment. The most
likely manifestation of overdose is hyperkalemia. If hyperkalemia develops, standard
treatment should be initiated.

Finerenone is unlikely to be efficiently removed by hemodialysis given its fraction bound to
plasma proteins of about 90%.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

Finerenone was non-genotoxic in an in vitro bacterial reverse mutation (Ames) assay, the
in vitro chromosomal aberration assay in cultured Chinese hamster V79 cells, or the in vivo
micronucleus assay in mice.

In 2-year carcinogenicity studies, finerenone did not show a statistically significant
increase in tumor response in Wistar rats or in CD1 mice. In male mice, Leydig cell
adenoma was numerically increased at a dose representing 26 times the AUCunbound in
humans and is not considered clinically relevant. Finerenone did not impair fertility in male
rats but impaired fertility in female rats at 20 times AUC to the maximum human exposure.

17 PATIENT COUNSELING INFORMATION

Advise patients of the need for periodic monitoring of serum potassium levels. Advise patients
receiving Kerendia to consult with their physician before using potassium supplements
or salt substitutes containing potassium [see Warnings and Precautions (5.1)].

Advise patients to avoid strong or moderate CYP3A4 inducers and to find alternative
medicinal products with no or weak potential to induce CYP3A4 [see Drug Interactions (7.1)].

Avoid concomitant intake of grapefruit or grapefruit juice as it is expected to increase
the plasma concentration of finerenone [see Drug Interactions (7.1)].

Advise women that breastfeeding is not recommended at the time of treatment with
KERENDIA and for 1 day after treatment [see Use in Specific Populations (8.2)].
© 2021, Bayer HealthCare Pharmaceuticals Inc., All rights reserved.

Manufactured for:
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Whippany, NJ 07981
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Urine Anion Gap

Continued from cover

The influence of those papers continued “despite four
other published studies that did not support that associa-
tion. Urine ammonium excretion...has no consistent rela-
tionship to UAG either theoretically or in reality,” Uribarri
said. “UAG ultimately depends on the intake of its three
determinants—sodium, potassium, and chloride—without
any a priori reason why this should correlate with urine am-
monium.”

Uribarri and Oh said the authors of the original articles
followed a flawed experimental process in which they in-
duced metabolic acidosis by using oral loads of ammonium
chloride, so it should have come as no surprise that ammo-
nium secretion increased as UAG increased—thereby pro-
ducing the inverse correlation as an artifact. “We concluded
that there is no evidence that UAG is a good index of urine
ammonium and therefore clinical laboratories should start
measuring this parameter directly since it is not technically
difficult,” Uribarri told Kidney News.

Uribarri said the comments he has received on the arti-
cle have been entirely positive, with no one raising counter-
arguments to question it.

Adapting plasma ammonia tests

“We know urinary anion gap doesn’t work,” agrees John C.
Lieske, MD, medical director of the renal testing laboratory
at the Mayo Clinic in Rochester, MN. Lieske’s lab is one of
the few that offers urine ammonium testing.

Although there is no off-the-shelf test for urine ammo-
nium, laboratories commonly offer plasma ammonia tests,
which can be adapted. Lieske’s laboratory adapted a plasma
ammonia enzymatic kit that runs on a Roche analyzer.

“The concentration of ammonia in the urine is about
100 times more than it is in blood, and so it is really fairly
straightforward. We checked with a couple of labs when we
were looking into this. You just dilute the urine 1 to 100
and run it with the same reagents that you would run the
blood test. It works just fine. Plasma ammonia is com-
monly measured and I would think it is available at most
big centers because it is something that we follow in patients
with liver disease.”

He said there is no large regulatory burden in adapting
an off-the-shelf test for a different matrix or analyte, but
there is more work in verifying and documenting the test’s
accuracy. Lieske said that if you don't use a test “exactly as
the package insert says, there is an extra layer of validation
you have to do. All labs have to verify that their methods
work a couple of times a year through various surveys...
where we compare answers with different laboratories. So,
there are various ways that this would get verified that you
are doing it correctly.”

Goldfarb said that “most major medical centers in the
United States measure a plasma ammonia level,” so they al-
ready have the kits and reagents on hand to measure it in the
urine as the Mayo Clinic does.

The question of volume

One hurdle to the implementation of a new test is the ques-
tion of whether the expected volume will justify its expense.
“Every test requires a certain amount of maintenance,”
Lieske said. “If people are going to order this once a month,
that is not really worth it. But if they were going to order a
lot of these, I think the lab would be more receptive to doing
it. So there is a certain chicken-and-egg thing that comes up
with this sort of testing.”

The letter to laboratory directors addresses this issue head
on: “One argument of the clinical labs is that the test may
not be ordered in sufficient volume to justify them develop-
ing the required complex proficiency and validation tests.
We believe the test is not being ordered, not because clini-
cians do not think it worthwhile, but because of its limited
availability. If at least a number of clinical laboratories were
available to perform the test as a ‘send-out,” we all would
order UNH4 [ammonium] with greater frequency.”

The campaigners are urging nephrologists to talk to the
staff of their laboratories about offering the test and started
by talking to their own laboratory people.

“The clinical laboratory asked me if I would be satisfied
with the laboratory handling it as a send-out to Mayo Clin-
ic, and I said, ‘sure enough,” Uribarri added. “I am waiting
now because they have to put it [into] the electronic medical
records. It has to be in the system so you can click on it.”

Goldfarb agreed that “well be happy for the send-out
for now.” His laboratory director expressed interest in the
proposal and contacted a major referral laboratory about its
policy on the test. “That’s positive for me” that the labora-
tory director was invested enough in his request to research
it, Goldfarb said.

The Mayo Clinic Laboratories could handle the increase
in volume if a number of institutions began offering the test
as a send-out, Lieske explained.

Goldfarb said that NYU Langone Health’s campaign is
in its preliminary stages. He plans to ask nationwide labora-
tory networks like Quest and LabCorp to offer the test and
pethaps contact laboratory organizations to enlist their help.
“We are going to demonstrate that nephrologists care about
this test,” he said. “It can be sent to a number of places that
are actually doing the test, so it is not a big deal. It is not
going to cost very much. The fact that it is not available is
somewhat inexplicable.”
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Letter to Directors of Clinical
Laboratories (September 2021)

Calculation of the urine anion gap (UAG) was sug-
gested in the 1980s as an easy way to indirectly es-
timate urine ammonium (NH4) in patients with
hyperchloremic metabolic acidosis. This calculation
was used by necessity because clinical laboratories
were not measuring UNH4 at that time. Despite sig-
nificant technological advances ever since, most clini-
cal laboratories in this country still do not measure
UNH4. The UAG has fallen short as a surrogate for
UNH4 for many reasons, and its shortcomings have
been recently reviewed in detail (1). The undersigned
believe that direct measurement of UNH4 is a test
[that] is long overdue. It has value not only in the di-
agnosis of renal tubular acidosis, as mentioned above,
but also in managing acidosis in progressive [chronic
kidney disease] CKD (2, 3), and in evaluating and
treating patients with kidney stones, where it will give
us clues about the acid load the patients consume (4).
One argument of the clinical labs is that the test may
not be ordered in sufficient volume to justify them
developing the required complex proficiency and vali-
dation tests. We believe the test is not being ordered,
not because clinicians do not think it worthwhile, but
because of its limited availability. If at least a number
of clinical laboratories were available to perform the
test as a “send-out,” we all would order UNH4 with
greater frequency. We therefore petition you to make
UNH4 a readily available test to which clinicians
throughout the country have access. We, the under-
signed ([174 of us]), are nephrologists who strongly
support this initiative and appreciate your considera-
tion of our request.

Sincerely,

Jaime Uribarri, MD, Professor of Medicine, Icahn
School of Medicine at Mt. Sinai

David S. Goldfarb, MD, Professor of Medicine, NYU
Grossman School of Medicine, NYU Langone Health

Kalani Raphael, MD, Professor of Medicine, Oregon
Health & Science University

Anna Zisman, MD, Associate Professor of Medicine,
University of Chicago
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Steroid-Free
Immunosuppression

Continued from cover

TMG/ALEM without steroids was associated with a lower
risk of posttransplant diabetes across groups. The adjusted
hazard ratio (HR) was 0.63 in patients younger than 55 com-
pared to 0.69 in older patients and 0.67 in obese patients
compared to 0.69 in non-obese patients. In contrast, anti-
interleukin 2 receptor antibodies with no steroid were protec-
tive only in older patients (HR 0.76) and non-obese patients

(HR 0.63). Mammalian target of rapamycin inhibitor-based
immunosuppression was associated with an increased rate of
posttransplant diabetes, with an adjusted HR of 1.40.

Patients who develop diabetes mellitus after kidney trans-
plantation are at risk of increased morbidity and mortality,
especially older and obese patients. Previous evidence suggests
that the choice of an immunosuppressive regimen might be a
modifiable risk factor for posttransplant diabetes. This study
of Medicare-insured kidney transplant recipients finds a lower
risk of posttransplant diabetes in those receiving steroid-free
immunosuppressive regimens.

Although the protective effect of steroid avoidance is ap-
parent in both older and obese recipients, the effects of con-

comitant cell depletion may differ.

“These data support consideration of the risk of non-im-
mune complications along with rejection risk when selecting
immunosuppression regimens in kidney transplant recipients
to minimize patient morbidity from immunosuppression as-
sociated side effects,” the authors state.
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Interventional Nephrology in Spain: A Challenge
and a Responsibility That Depend on Many

By Jose lbeas

ne of the areas with the most promising po-

tential in nephrology is interventional nephrol-

ogy. However, paradoxically, it is possibly one

of the areas most historically neglected by the
specialty itself. Its resurgence in recent years, although not an
easy process, reflects a history that is common to the entire
nephrology community. In Spain, we have not been oblivi-
ous to this process, and now it has become one of the greatest
challenges in our specialty.

Diagnostic and interventional nephrology is defined as a
discipline that uses imaging and interventional procedures in
the kidney patient. Although these techniques were mainly
developed by visionary nephrologists to fill the gap neces-
sary in clinical practice, they were progressively introduced
into other specialities such as radiology, vascular surgery, or
urology, as both demand for care increased, and nephrolo-
gists lost interest in favor of other growing areas of nephrol-
ogy. This aspect was evident in the different countries where
interventional nephrology was practiced, from the United
States to Spain (1, 2). In this way, interventionism was not
prioritized within the speciality of nephrology, unlike other
areas, and therefore, no training or assessment of training was
dedicated to it. That is why other specialities, such as radiol-
ogy or vascular surgery, had to take it on, thereby increasing
their waiting list and affecting both their organizational sys-
tem and nephrology itself.

Table 1. Interventional nephrology
in Spain

Interventional nephrology %
procedures

US-guided jugular temporary 48 68.6
catheter insertion
NK biopsy 53 75.7
Radiology 34 64.1
Nephrology 19 35.9
KT biopsy 26 37.1
Radiology 14 53.8
Nephrology 12 46.1
Tunneled HD catheter 27 38.6
insertion
PD catheter insertion 18 25.7
AVF Angioplasty 2 2.9
Diagnostic sonography
NK US (nephrologist) 20 28.6
KT US (nephrologist) 16 22.8
AVF US 60 85.7
Radiology 21 35
Nephrology 39 65
Carotid US (cIMT by 15 21.5
nephrologist)
Femoral US 9 12.8
(nephrologist)
Abdominal aorta US 6 8.5

(nephrologist)

Survey of all of the country’s nephrology departments (n
= number of centers; %, with respect to the total). US,
ultrasound; NK, native kidney; KT, kidney transplant; HD,
hemodialysis; PD, peritoneal dialysis; AVF, arteriovenous
fistulae; cIMT, carotid intima-medial thickness.

In the 1990s, nephrologists interest in interventional
nephrology began to resurface to optimize patient care.
Nephrologists started to train through informal programs,
mainly in the United States, thereby giving rise to vari-
able levels of training. Doctors tried to find a standardized
model of program formation, which didn’t occur until the
American Society of Diagnostic and Interventional Neph-
rology (ASDIN) was created in 2000. As procedures were
carried out, the results were shown to be equal or superior to
those of other specialities (3). Once again, this demonstrated
nephrologists’ ability to perform procedures in various set-
tings (4-7). However, this phase generated debates surround-
ing who should perform these techniques: the professionals
of the specialities who were experts in the technique or the
pathology specialist. In this case, the nephrologists, through
their knowledge and daily work with the pathology, could
capitalize on their autonomy, patient care, and waiting times,
taking into account the indispensable collaboration with the
specialists who have expertise in the technique.

In fact, today, most specialities have progressively begun
to carry out the procedures associated with their pathologies
(8). This patient-centered approach can improve the care
process, resource management, and above all, innovation.
This will undoubtedly redefine the borders of biotechnology
with the subsequent benefit for health systems and especially,
the patient. The way to bring all of this about is by creating
models of academic interventional nephrology, from basic
to translational science, from research to clinical research,
patient centered, and multidisciplinary (9). In this context,
there is inevitably an overlap with other specialities. There-
fore, interventional nephrology programs should involve
sharing of expertise among disciplines, namely those with
which they share knowledge of the pathology, albeit from
different perspectives, skills, and training.

In Spain, as a result of recognition of the need to boost
interventional nephrology, the Spanish Society of Nephrol-
ogy (or Sociedad Espafola de Nefrologfa [S.E.N.]) approved
the creation of the Diagnostic and Interventional Nephrol-
ogy Working Group in 2014 so as to promote interventional
nephrology dissemination in Spain and establish and agree
on the use of techniques in the speciality (10). The funda-
mental objective of this working group is to incorporate di-
agnostic procedures based on ultrasound and to recover the
specific techniques required in the speciality as well as the
central role that nephrologists need to play, based mainly on
kidney pathology and its complications, kidney replacement
therapy, and cardiovascular risk. In this way, the number of
trained nephrologists would be increased, with proven train-
ing and set standards, and certification of training centers
would be established.

To find out what the starting point was, the group sent
out a survey in 2015 in all of the country’s nephrology de-
partments (11). Although the participation rate was not very
high (35.8%), it was similar to other surveys (12) and could
be considered representative of Spain, thereby allowing us to
gain an overall picture of the situation.

The survey demonstrated that 30% of non-tunneled
catheters were still being placed without ultrasound, despite
this being recommended by the guidelines of the working
group (13); that less than 30% used ultrasound in the native
or transplanted kidney; and that the placement of tunneled
catheters did not reach 40%. Use of ultrasound of the arteri-
ovenous fistula (AVF) reached 56%, and that associated with
the measurement of cardiovascular risk was around 20%.
Ultrasound-guided native and transplanted kidney biopsies
were found in 35.8% and 46% of cases, respectively. Perito-
neal catheter placement was performed in 31% of the centers

(Table 1) (2, 11). Thus, the implementation of interventional
nephrology was heterogeneous and relatively scarce. These
results are consistent with those of other countries, in which
nephrologists complain of a lack of training in diagnostic and
interventional techniques (2, 11). However, it was shown
that all the techniques had been successfully implemented
and consolidated in the training programs of several centers.

These previous observations confirmed the need to
standardize the training and procedures associated with the
use of ultrasound, which is precisely on what all diagnostic
and interventional procedures are based. For this reason, the
working group created a consensus document specifically for
ultrasound training in nephrology (14). The indisputable
usefulness of POCUS (point of care ultrasound) in the vast
majority of specialities and in nephrology in particular lies in
its diagnostic, monitoring, and support capacity in interven-
tional procedures. This includes the management of vascular
access for hemodialysis, peritoneal catheter, measurement of
cardiovascular risk, ultrasound of the urinary tract, measure-
ment of volume with the pulmonary and cava ultrasound,
parathyroid ultrasound, basic echocardiography, or AVF
ultrasound-guided cannulation. In addition, it provides sup-
port for interventional procedures such as kidney biopsy and
tunneled and non-tunneled catheter placement for hemodi-
alysis and peritoneal dialysis. The aim of this document is to
lay the foundations for standardizing both this training and
the procedures themselves.

S.E.N. aims to establish routine practice standards, and
for this purpose, a regulatory framework for both training
and continuous education is required in order to make kid-
ney patient management diligent, efficient, and comprehen-
sive in the long term. The training program for the speciality
of nephrology already establishes kidney ultrasound, kidney
biopsy, and the placement of non-tunneled catheters as ba-
sic tools (15). In the new program being developed, inter-
ventional nephrology is now included among the skills to
be learned. At the same time, the S.E.N. 2016-2020 stra-
tegic program (16) highlights reassessment of the speciality
of nephrology as a priority, defending its competencies and
developing emerging areas such as interventional nephrology.

Although interventional nephrology is now being intro-
duced as a part of the speciality training program, its im-
plementation, although progressive, is still slow and scarce,
thereby making it necessary to develop strategies aimed at
facilitating it. This means the standardization of training pro-
grams and accreditation of centers. In Spain, training pro-
grams such as the masters in diagnostic and interventional
nephrology at the University of Alcald (17) or the Parc Tauli
University Hospital Vascular Access Training Program (18)
have appeared. Numerous centers are beginning to standard-
ize this training, but the curriculum also needs to be stand-
ardized. In fact, in Europe, this recognition has been obvious,
as the European Commission has awarded a large grant to
finance the creation of a consortium made up of 8 reference
centers; 2 scientific societies, namely the European Renal
Association-European Dialysis and Transplant Association
(ERA-EDTA) and the Vascular Access Society (VAS); and 2
companies involved in e-learning and simulation, respective-
ly. The aim is to set up the foundations of a pan-European
curricular model in interventional nephrology: the multidis-
ciplinary-based Nephrology Partnership for Advancing Tech-
nology in Healthcare (N-PATH) project (19).

Once we recognize that training is the bottleneck, it is
as necessary for it to be standardized as it is for trainers to
have expert knowledge, and at this poing, it is important to
recognize that the best way to move forward, as noted above,
is with multidisciplinary collaboration. The technical skills



of interventional radiologists and vascular surgeons acquire
a fundamental value in this multidisciplinary training. The
field of knowledge that the nephrologist needs is only a small
part of what these specialities require, as well as being of a
low level of complexity compared to the procedures per-
formed by surgeons and radiologists. Nevertheless, it is the
basis of interventional nephrology. Turning this knowledge
into greater autonomy, optimization of resources, and reduc-
tion of waiting times determines an increase in efficiency and
therefore, in cost. Furthermore, what can be interpreted as
overlapping skills, if propetly resized, still complements task
distribution and can bring about not only greater efficiency
but above all, can benefit the patient’s well-being.

In summary, interventional nephrology is an indispensa-
ble tool in nephrology practice that has already proven its
efficiency. It is slowly but surely becoming more present in
our field. It has the recognition of national scientific societies,
as in our case, in Spain and in Europe, which value its need
and therefore standardized training. In the future, it seems
necessary to be included on the curricular fel-
low nephrology plan, with adequate multidisci-
plinary training in which training programs are
agreed upon and endorsed by scientific societies.
Why? Because, ultimately, the nephrologist is re-
sponsible for leading multidisciplinary teams to
optimize kidney patient care and promote col-
laboration in training and research. Il
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2021 AASLD Guidance
update confirms...

THE KIDNEYS
CAN'T WAIT

SOONER IS BETTER FOR
HRS-AKI / HRS-1"*

The American Association for the Study of Liver Diseases (AASLD) has
updated their Guidance with a key recommendation: elimination of an
absolute serum creatinine (SCr) threshold for diagnosis of hepatorenal
syndrome acute kidney injury (HRS-AKI /7 HRS-1). This Guidance, which

aligns with a 2015 recommendation from the International Club of Ascites
(ICA), may lead to earlier diagnosis and improved treatment outcomes.*?

- Earlier treatment by approximately 4 days3

« Initiation of treatment when SCr levels were,
on average, approximately 1 mg/dL lower3

- Treatment before a further 21.5-fold increase

in SCr (in 47% of patients)3

Sign up for a free HRS-AKI / HRS-1 Diagnosis and Treatment Algorithm
findhrsifaster.com >
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Living and
Deceased
Kidney Donation
in Canada

By Aninda Dibya Saha and Ana Konvalinka

idney transplantation is the optimal treatment
for end stage kidney disease. There are two types
of kidney donors—living or deceased—and
their proportions vary in different countries.
This summary focuses on the living and deceased donation of
all organs in Canada, which uses a voluntary opt-in system,
where an individual who is eligible to become an organ do-
nor may choose to opt-in to a national or provincial registry.
The total number of kidney transplants performed in
Canada in 2019, the last year with data available, was 1483
(1) (including 53 kidney-pancreas transplants but exclud-
ing Quebec). The number of total living donors in Canada
increased only modestly in the last decade, from 557 living
donor transplants in 2010 to 614 in 2019 (2). The living
donation rate declined slightly during this time (3). In con-
trast, the number of deceased donors nearly doubled during
the same time, from 466 donors in 2010 to 820 donors in
2019, with a similar trend also being observed for the num-
ber of kidney transplants from deceased donors (1, 2) (Figure
1). The increase in deceased donors has been driven by the
higher prevalence of donation after circulatory death (DCD)
donors, which increased from <10% of all deceased donors
in 2010 to 29% of all deceased donors in 2019 (2). DCD
was launched in 2006 and was accompanied by strong ad-
vocacy efforts and the implementation of a legal framework,
leading to its success (2, 4, 5, 6) (Figure 2).

Efforts directed
at increasing
awareness and living
kidney donation
are warranted
globally.

There is an interesting sex bias when it comes to the com-
position of living compared to deceased donors in Canada.
Excluding Quebec (data unavailable), 62% of living donors in
Canada were female, whereas a similar proportion of deceased
donors (61%) were male. Furthermore, of the living organ
donors, 57% were unrelated to the transplant recipient (2).
Interestingly, although living donation has been stagnant since
2010 (3), at 16.3 donors per million population, Canada has
one of the higher living donation rates compared to most oth-
er countries with available data (7). Overall, Canada’s deceased
donor transplantation has increased markedly, mostly due to
increased DCD donors. Efforts directed at increasing aware-
ness and living kidney donation are warranted globally. l
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Figure 1. Number of kidney transplants performed in Canada
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Figure 2. Reasons for the increased number of DCD donors in Canada
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Increasing Living Donor Kidney Transplantation
in the UK: A Strategy to Meet the Needs of 2030

By Rachel K.Y. Hung

t is well established that the best treatment for

kidney failure is kidney transplantation and that

it should be the treatment of choice for all eli-

gible patients. The greatest economic impacts
of kidney transplantation, both living and deceased,
are savings to the National Health Service (NHS; the
universal health service in the United Kingdom) in
dialysis costs (1). Living donor kidney transplantation
(LDKT) maximizes the opportunity to avoid dialysis
via preemptive transplantation. It has a higher success
rate of graft survival (as compared to deceased donor
kidney transplantation), while adding to the overall
supply of organs.

Donation rates have generally plateaued in the last
few years. During 2019-2020, LDKT represented
29% of the UK kidney transplant program. In 2020-
2021, however, there was an overall decrease in living
donors by 58%, with a comparable drop of White
and non-White donors, but a 61% decrease in the
number of Black and minority ethnic (BAME) living
donors (2, 3). Although the drop in donation in 2020
may be explained by the impact of the COVID-19
pandemic and suspension of the UK Live Kidney
Shared Scheme (a paired and pooled scheme whereby
a willing donor cannot donate to the recipient of his
or her choice and instead gives to another recipient
in return for a reciprocal donation), the number of
living donors from the BAME community has always
been lower than that for White and non-White do-
nors (4).

The NHS Blood and Transplant (NHSBT) task
force published a report with an action plan to make
living donation an expected part of care, where clini-

Figure 1.

Organ Donation and Transplantation 2030: Meeting the Need to Increase

cally appropriate, for all of society by 2030 (5) (Figure
1). The plan involves execution by the NHSBT, trans-
plant and nontransplant centers, commissioners, and
community leaders in a bid to increase the number of
living donors and reduce time on the waitlist. In par-
ticular, non-directed altruistic kidney donors were found
to most benefit long-waiting patients who are immuno-

logically complex and/or from BAME background (5).

To achieve the best
overall outcome,
the advantages of
living donor kidney
transplantation must be
shared unambiguously
with the public.

To achieve the best overall outcome, the advantages
of LDKT must be shared unambiguously with the
public. Furthermore, grassroots organizations can help
increase awareness of living donation among BAME
communities in a culturally relevant way to ensure
maximum engagement from the target audiences in
order to enable more donations and life-saving trans-
plants in the United Kingdom. [

Living Donors for Kidney Transplantation in the United Kingdom

Background

The NHSBT Report

The Action Plan
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*  29% of UK’s kidney .
transplant program
are living donors.

* Black and minority
ethnic (BAME) groups
have lower numbers O
of living donors.

*  Further action is
required to increase
the numbers of living
donors in the UK.

The organ donation and
transplantation task force
by the NHS Blood and
Transplant (NHSBT)
published an action plan.
The NHSBT’s aim is to make
living donation an
expected part of care,
where clinically
appropriate, for all of
society by 2030.

Government
Maximize transplant
opportunities via UK Living
Kidney Sharing Scheme.
Address health inequalities
(e.g., funding recently
launched via the Community
Investment Programme to
enable grass roots
organizations to champion
organ donation in a
culturally relevant way).
Overcome barriers to
donation (including
financial) to enable more
access to donation.

Transplant Centers
Improve donor and
recipient well-being and
experience through better
clinical pathways and data
quality.

Remove unnecessary
variation in clinical
practice by strengthening
leadership.

Recognize donors for their
gift of donation through
the Living Donor Pin
recognition scheme.
Conduct world-class
research to improve donor
and recipient outcome.

Community
Promote awareness
among the
community, e.g.,
grass roots
organizations like
Africa Advocacy, to
drive public
awareness and
engagement in living
donation among
Black people in the
UK & religious leaders
to engage their
community about the
religious stance on
living donation.
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Living and
Deceased
Donation in
Australia

By Kate Wyburn

ustralia, like many countries around the world,

has experienced a decline in living donor trans-

plantation compared to deceased donors. The

2020 Australia and New Zealand Dialysis and
Transplant Registry Annual Report (1) (reflecting complete
dara to 2019) reports that a total of 1104 kidney transplants
were performed in 2019, an overall rate of 11.6 transplants
per 100 dialysis-years (of people on dialysis aged 15-64
years). Living donor kidneys accounted for 22% of all
kidney transplants performed in Australia in 2019. Of the
12,815 (prevalent) people with functioning kidney trans-
plants, 30% (3797) originated from living kidney donors,
and living kidney donors were more likely to be female
(57.2%) (2010-2019).

The overall proportion of living donor procedures com-
pared to deceased donor transplants fell from 29% in 2014
to 21% in 2018 (2). However, this was predominantly due
to the steady overall increase in deceased organ donors, as the
actual number of living donor kidney transplants remained
relatively steady over that time (range 238-271), with a peak
of 354 living donor transplants performed in 2008. The
Organ and Tissue Authority, an independent agency within
the Australian Government health portfolio, was formed

in 2009; since then, deceased donors have more than dou-
bled. In 2008, there were 259 deceased organ donors, and
in 2019, there were 548. Donation after circulatory death
(DCD) has increased over that time and currently accounts
for approximately one-third of deceased donors in Australia.

While the overall proportion of living versus deceased
kidney donors is now 22%, the proportion of living donors
for recipients aged less than 25 years is generally greater than
40%. Additionally, 46% of all first kidney transplants in
2019 from living donors were performed preemptively (1).
Preemptive transplantation is not available to people wait-
listed for deceased donor kidneys in Australia.

The Australian and New Zealand Kidney Paired Kidney
Exchange (ANZKX) program has been responsible for a sig-
nificant proportion of the living donor kidney transplants
(Figure 1). The program has evolved with strong clinical
oversight to maximize its impact on, for example, continu-
ous matching, inclusion of
ABO incompatible matching,
hepatitis B core antibody posi-

tive donors, and human leuko- 60
cyte antigen (HLA) compatible
pairs. Started in Australia in 50

2010 and extended to include

New Zealand in 2019, ANZKX 0
has facilitated over 400 kidney
transplants since inception and
now results in approximately
50 kidney transplants each year
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Increased Dose Versus Added Drug for BP Control: Randomized Trial

In older adults requiring intensification
of antihypertensive therapy, adding a new
medication leads to a greater reduction
in blood pressure (BP), but maximizing
dosage provides a more sustainable effect,
reports a study in Annals of Internal Medi-
cine.

The study included
178,562 patients requiring intensified
antihypertensive treatment in the Veter-
ans Health Administration (VA) system
between 2011 and 2013. All patients
were aged 65 years or older, had systolic
BP (SBP) of 130 mm Hg or higher, and
were taking one or more antihypertensive

observational

medications at less than maximum dose.
Mean age was 75.8 years, and 98.1% of
patients were men. The intensification
strategy chosen was maximizing dosage in
74.5% of patients and adding a new med-
ication in 25.5%. At 3 months, sustained
intensification was achieved in 65.0% of
patients receiving a maximized dose com-
pared to 49.8% of those receiving a new
medication. The average treatment effect
was 15.2% at 3 months and 15.1% at 12
months.

In contrast, patients receiving a new
medication had a slightly greater reduc-
tion in BP. The 3-month change in SBP

PCI Shows Benefits for Dialysis Patients with STEMI

For dialysis patients with ST-elevation myo-
cardial infarction (STEMI), the benefits of
percutaneous coronary intervention (PCI)
are similar to those in non-dialysis patients,
reports a study in the American Journal of
Kidney Diseasts.

Using the National Inpatient Sample,
the researchers identified 413,500 adult
hospitalizations for STEMI between 2016
and 2018. Of these, 4220 hospitalizations
were for patients receiving dialysis—a rate
of 1.07%. Dialysis patients with STEMI
were older (65.2 versus 63.4 years), more
likely to be women (42.4% versus 30.6%),
and less likely to be White (41.1% versus

71.7%). Dialysis patients also had higher
rates of comorbid cardiovascular and non-
cardiovascular conditions.

Outcomes were compared for propen-
sity score-matched cohorts of 2425 dialysis
patients and 326,725 non-dialysis patients
undergoing PCI, as well as 2420 dialysis
patients and 325,955 non-dialysis patients
who did not undergo PCI. The average
treatment effect of PCI was estimated for in-
hospital mortality and other outcomes.

Among STEMI patients, those on dialy-
sis were less likely to undergo angiography
(73.1% versus 85.4%) and less likely to
undergo PCI (57.5% versus 79.8%). PCI

was -4.9 mm Hg with adding a new
medication versus -3.8 mm Hg with
maximizing dose. Average treatment ef-
fect was -0.8 mm Hg at 3 months and
-1.1 mm Hg at 12 months. For both out-
comes, there was no interaction between
intensification strategy and cardiovascular
conditions.

Designed to emulate a clinical trial, the
analysis helps address the lack of evidence
on best strategy for older adults when in-
tensified antihypertensive therapy is need-
ed. In this VA population, adding a new
medication provides a slightly greater re-
duction in SBP but a less-sustained effect.

was associated with lower mortality among
dialysis patients (15.7% versus 27.1%), as
well as non-dialysis patients (5.0% versus
17.4%). The average treatment effect was
about the same between groups: -8.6%
and -8.2%, respectively. The average mar-
ginal effect, accounting for clustering within
hospitals, was -9.4% versus -7.9%. Other
treatment effects of PCI were also similar for
dialysis and non-dialysis patients, including
major complications and discharge dispo-
sidon. In both groups, PCI was associated
with longer hospital stays and higher costs.
The study confirms that dialysis patients
with STEMI are much less likely to under-

By comparison, dose maximization
is a more commonly followed strategy
that provides greater sustainabilicy. The
researchers conclude, “Trials of different
strategies of dose intensification are cer-
tainly feasible and would ultimately pro-
vide the most definitive support for our
findings” [Aubert CE, et al. Adding a new
medication versus maximizing dose to
intensify hypertension treatment in older
adults: A prospective observational study.
Ann Intern Med, published online ahead
of print October 5, 2021. doi: 10.7326/
M21-1456; https://www.acpjournals.org/
doi/10.7326/M21-1456]. W

go PCI compared to non-dialysis patients.
However, despite their increased clinical
risks, the in-hospital mortality benefit of
PCI in dialysis patients appears similar to
that for non-dialysis patients. The research-
ers conclude, “Further studies are needed to
optimize STEMI care in the growing dialy-
sis population” [Kawsara A, et al. Treatment
effect of percutaneous coronary interven-
tion in dialysis patients with ST-elevation
myocardial infarction. Am ] Kidney Dis,
published online ahead of print October
15,2021. doi: 10.1053/j.ajkd.2021.08.023;
https://www.ajkd.org/article/S0272-
6386(21)00922-7/fulltext]. M
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National Economy and Policies on End Stage Kidney
Care in South Asia and South East Asia

By Hemant Mehta, Wasiyeeullah Shaikh, Sanjiv Jasuja, and Gaurav Sagar

he South East Asian region (SEAR) and  Table 1. ESKD hemodialysis session frequency in SEAR and SACs
South Asian countries (SACs) are divided

as high and high-middle economies (HEs), Distribution Higher economies (HE)/
low and lower-middle economies (LEs), and of HD lower economies (LE)
countries not classified due to lack of data (1) (Figure 1). frequency
The association between kidney disease and economic N Mean SD  Median Min Max N Mean sD Median Min  Max

status is complex and directly affects therapeutic man-

L . i <2/week 15 68 124 2 0 48 6/9 02/112 0/10 0.4/147 0/0  1/48
agement. A rising burden of hypertension and diabetes
mellitus in the region, with a high prevalence ofsmoking 2/week 15 449 34 50 1 92 6/9 15.9/64.2 3.9/62 25.1/241 1/16 65/92
(11.8% in India), leads to the inter-related comorbidi-  >2/Week 15 483 386 36 2 99 6/9 839/246 955/12 25/252  35/2 99/80

ties for cardiovascular diseases and chronic kidney dis-
ease (CKD).

The overall higher morbidity and mortality of end
stage kidney disease (ESKD) patients are due to poor  Table 2. What a few countries are doing to mitigate the problem of kidney care
availability of medical insurance, lack of government gervices in South East Asia
funding, limited means for out-of-pocket payment cou-

pled with illiteracy, lack of awareness of dialysis, limited Funding for medications (dialysis medications/transplant medications), yes or no
deceased donor transplant acceptance, and administra-

Adapted from Alexander et al. (1).

. . ) Afghanistan No/No
tive delays (2). Moreover, patients are afraid of any type

. . . . . Bangladesh No/No
of dialysis, and it prompts them to use alternative medi-
cines. Also, due to prevailing myths about dialysis—  Bhutan Yes/No
could cause death, expensive, inability to work, burden India No/No
on family, etc.—patients try to avoid it. Furthermore, Nepal Yes/No
there is extreme social and economic disparity among Pakistan No/No
people, and consequently, those with means can avail the g} Lanka No/Yes

best medical care in the same or other countries (3).
Table 2 adapted from Divyaveer et al. (12). Vietnam has launched a cooperation program with the World Health

Organization (WHO) to support the country in strengthening its health system (11). Indonesia set up a renal registry
_ with initial pharmacy sponsorship and aided uptake by tying dialysis center licenses to mandatory participation in

the registry (11). Sindh Institute of Urology and Transplantation in Karachi, Pakistan, provides free lifelong kidney

care to all, with 35% state funding and the rest through philanthropy (13, 14). Ministry of Health and Family Welfare,

The choice of Government of India, has a national dialysis program under the National Health Mission (15).
kidney replacement
therapy depends
on both state policy
and funding.

Figure 1. South Asia and Southeast Asia regional depiction based on economy
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The choice of kidney replacement therapy (KRT) de-
pends on both state policy and funding. A “peritoneal di-
alysis (PD)-first” policy is a strategy used in Hong Kong,
where it is subsidized, and Thailand (4), where it is free
if the patients opts for the PD-first policy; however, the
patient has to pay if hemodialysis (HD) is chosen as the
first therapy. In Nepal, Indonesia, Vietnam, and Philip-
pines, entire costs of PD for suitable patients are covered;
in Sri Lanka and Myanmar, PD is partially covered. In
India, Pakistan, and Bangladesh, funding is available
only to state employees and below poverty-line patients
(1,5). , .
There is great contrast in and diversity of care avail- ‘w . i
able to patients in the developing world who have ESKD 1"‘“‘:" g ™ Timor Leste
(6). Most patients have no or only meager resources to =
pay the recurring cost of ESKD care (7).

The lower frequency of HD sessions implemented is
a reflection of poor socioeconomic status coupled with - Low & lower middle economies "LE(Bangladesh, India, Indonesia, Myanmar, Nepal, Pakistan, Philipines, Sri Lanka, and Vietnam)
poor education (8). The average distribution of dialysis
schedules in a week between HEs and LEs, respective-

ly, if as follows: >2HD sessions (84% Vs 25%), 2HD  pjexander S, et al. Impact of national economy and policies on end-stage kidney care in South Asia and Southeast
sessions (16% vs. 64%), and <2HD sessions (0.2% vs.  Asia. International Journal of Nephrology, Article ID 66659012021. https://doi.org/10.1155/2021/6665901

- High & higher middle economies "HE {Brunei, Hong Kong, Malaysia, Singapore, Taiwan, and Thailand)

B 1ata not available - Afehanistan. Bhutan. Cambodia. Maldives. Timor Leste. and Laos



11.2%). HD sessions of <2/week were 56 times more
common in LEs (median LE 14.7 vs. HE 0.4) (1) (Table

1).

The preventive measures for CKD are more cost ef-

fective at the community level, with successful imple-
mentation of a comprehensive yet inexpensive screening
program to prevent CKD and treatment with low-cost
medicines for hypertension and diabetes (9). In Taiwan,
a kidney health promotion project, costing $15 million/
year since 2003, has reduced the annual incidence of
ESKD from a peak of 432 per million in 2005 to 361
per million in 2010 (10). An International Society of
Nephrology (ISN) Global Kidney Policy Forum (Focus
on South East Asia and Oceania 2019) recommended
“developing appropriate solutions and driving innova-

tion towards patient-centered, self-sufficient care” to give
priority to preventive measures (11).

Equitable kidney care will be achieved by investment

in people and processes (12) (Table 2). M
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Glomerular Disease Corner

Managing Crescentic IgA Nephropathy

By Haresh Selvaskandan

mmunoglobulin A nephropathy (IgAN) is the most common glomerular disorder re-
ported following biopsy worldwide (1-3). A wide variety of histopathological findings
can be seen in IgAN, including crescents. Crescents are defined as two or more cell layers
in Bowman's space (4). Their presence indicates active inflammation and predicts a poor
prognosis in IgAN (4). The temptation to employ immunosuppression in crescentic IgAN
is often strong, given the common practice in other glomerular disorders, but is it appropri-
ate in IgAN? Let’s consider a case study and explore the evidence for immunosuppression in

crescentic IgAN.

The case

A 34-year-old man presents with fatigue and is found to have blood++ and protein++ in his
urine on dipstick testing. His creatinine is elevated at 2.0 mg/dL, having been 1.9 mg/dL
4 months previously (only value known). His urine protein:creatinine ratio is 350 mg/g. A
biopsy demonstrates diffuse mesangial IgA deposits with associated hypercellularity. Thirty
percent of his glomeruli (4/13) demonstrates fibro-cellular crescents, and there is minimal
interstitial fibrosis. There are no Clq or IgM deposits noted, and his immunology is negative,

consistent with a diagnosis of IgAN, with a MEST-C score of M1 E0 S0 T0 C2.

Initial management

Thirty percent to 40% of those with IgAN reach kidney failure within 20 years of diagnosis
(5, 6). Measures to reduce this risk include renin-angiotensin system inhibition, blood pres-
sure control, smoking cessation, dietary salt restriction, and weight optimization. These stand-
ard interventions are not to be underestimated—they work and do reduce risk of progressive
disease (7).

With the increasing evidence base for sodium-glucose co-transporter-2 (SGLT?2) inhibi-
tors in chronic kidney disease (CKD), many clinicians feel comfortable initiating them for
IgAN. The evidence arises from a subgroup analysis of 270 IgAN patients enrolled in the
DAPA-CKD study (which successfully demonstrated the efficacy of dapagliflozin in reduc-
ing risk of kidney failure and mortality in CKD) (8, 9). The pre-specified analysis, which
included more patients with IgAN than any other IgAN trial to date, confirmed the benefits
of dapagliflozin in IgAN. The findings need to be interpreted with an element of caution.
More patients receiving placebo reached the composite renal endpoint than expected, perhaps
due to suboptimal deployment of standard interventions, which were not optimized prior to
randomization as a requirement for the trial (8, 9). Although SGLT?2 inhibitors are safe and
are likely to have a role in managing IgAN, their benefits beyond standard interventions are
not immediately clear.

There are no other safe treatments available for reducing risk of IgAN progression. The
only option that Kidney Disease: Improving Global Outcomes (KDIGO) lists for those who
have proteinuric IgAN despite 6 months of optimal standard interventions is a course of
corticosteroids. This is not without risks.

The risks of immunosuppressive therapy in IgAN

The evidence base for immunosuppression, including corticosteroids, comes from a group
of small, randomized clinical trials from over 10 years ago (10-12). The main drawback of
these trials was that they did not deploy optimized standard interventions prior to commenc-
ing immunosuppression, so it was unclear if immunosuppression truly conferred an added
benefit. TESTING and STOP-IgAN were randomized controlled trials (RCTs) designed to
answer this question (13, 14). They included a 6-month run-in period of optimized standard
interventions, after which patients were randomized to either receive immunosuppression or
not. Both trials found minimal benefits for immunosuppression but significant risks for ad-
verse events; TESTING was prematurely halted because of this. A second iteration of TEST-
ING is under way, employing lower doses of immunosuppression and Preumocystis jirovecii
prophylaxis.

Although it is possible that some with IgAN may benefit from corticosteroids, at present,
there are no effective methods to determine who they may be, and it is clear from STOP-
IgAN and TESTING that these benefits come at a cost. In keeping with this, draft KDIGO
guidelines advise these risks be very carefully considered, and corticosteroids only be trialed
in those who have proteinuric disease despite standard treatment (>1 gram/day), if their esti-
mated glomerular filtration rate (¢GFR) is above 30, with a low risk of adverse events related
to steroids, and accepting benefits may be minimal.

This is crescentic IgZAN—does that change the risk vs. benefit profile?

Crescents are a component of the MEST-C score, which describes five histopathological le-
sions in IgAN that are associated with a poor prognosis, independent of traditional prognostic
markers (15, 16). The presence of crescents (in at least 25% of glomeruli, defined as C2 in the
MEST-C score) confers a hazard ratio (HR) of 2.29 (1.35-3.91) for end stage kidney disease
or 50% decline in eGFR (4). The prognostic value of crescents has been validated internation-
ally. Despite this, consensus is that crescents alone should not influence management. This
is reflected in the draft KDIGO 2020 guidelines and is based on the evidence base available.

A number of papers have sought to address the value of immunosuppression in crescen-
tic IgAN. The vast majority are case reports/series or uncontrolled trials reporting success,
including resolution of crescents on serial biopsies. None were set up to detect the risks of
immunosuppression, all were uncontrolled, and all were prone to publication bias with few
negative reports available. To address these shortcomings, a number of retrospective analyses
of crescentic IgAN have been conducted. These results are more variable. The largest two
(7143 patients total, including Caucasians and Asians) found those who received some form
of immunosuppression developed kidney failure less often than those who did not. However,
benefits were either minimal (HR of 1.31 vs. 1.51), or confidence intervals were wide (4,
17). Furthermore, it was unclear if these benefits were beyond that of standard interventions.
Other analyses of different cohorts reported no benefit to immunosuppression in crescentic
IgAN, including one with a sample size of 1152 (18).
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The results of TESTING and STOP-IgAN are likely applicable to our case study; both
included a subgroup of crescentic IgAN patients with similar characteristics. TESTING ex-
cluded crescentic patients if >50% of crescents were present, and STOP-IgAN excluded cres-
centic patients if they also had evidence of rapidly progressive disease. TESTING ultimately
included 144 crescentic patients (55% of participants), and STOP-IgAN included 22 (14%);
crescents are more commonly seen in Chinese patients, who accounted for >95% of those in
TESTING. A subgroup analysis of crescentic patients in STOP-IgAN also found no benefit
of immunosuppression and in fact found crescents associated with kidney failure in the im-
munosuppressed group but not in the standard intervention group (limited sample size to be
noted) (19).

Only two RCTs specifically investigated immunosuppression in crescentic IgAN. One (n
=20) found a benefit to 5-year renal survival but was not set up to detect adverse events relat-
ed to immunosuppression (20). The other (n = 15) found no benefit to serum creatinine and
proteinuria at 3 years, but more than 30% in the steroid group withdrew due to side effects
(21). Neither trial optimized standard interventions prior to initiating immunosuppression.

The literature therefore is at best mixed with regard to the benefits of using immunosup-
pression in crescentic IgAN, but the risk of adverse events remains clear and significant. This
risk-benefit profile would strongly suggest avoiding immunosuppression in stable or slowly
progressive crescentic IgAN.

Are there any exceptions?

There are instances in which immunosuppression is suggested for the management of IgAN
by KDIGO draft guidelines, notably in the context of rapidly progressive disease and variant
forms of IgAN (e.g., co-presentation with minimal change disease). However, it is important
to note that the presence or absence of crescents in any of the above scenarios should not
influence management decisions.

Our patient doesn’t have a variant form of IZAN nor does he have
crescentic glomerulonephritis (GN)—is there anything more we
can do?

Yes! With the introduction of surrogate end points for clinical trials, such as
eGFR slopes and proteinuria, the number of clinical trials investigating novel
and repurposed treatments of IgAN has rapidly increased. Enrolling this patient
in any of the available clinical trials would be the most appropriate next step.
These developments, combined with advances in laboratory methods investigat-
ing the mechanisms of IgAN, are likely to drive the management of IgAN into

the era of personalized and precision medicine in the not-too-distant future. ll
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PRN
Antihypertensive
Medications in
Hospitalized

Patients: Doing
More Harm than
Good?

By Priyanka Athavale
and Charlie M. Wray

itrating blood pressure (BP) medica-

tions in the outpatient setting is one of

the most fundamental practices in medi-

cine. Unfortunately, managing hyperten-
sion in the inpatient setting may not be as evidence
based or as straightforward as we think. For decades,
our response to elevated BP in hospitalized patients
has been to give intravenous or oral medications pro
re nata (PRN). Although this intervention does a
decent job at lowering BP to an acceptable range,
the question of whether or not it is actually help-
ing the patient, or more importantly not doing any
harm, remains an important one.

A recent study in the journal Hypertension ex-
amined data from over 4000 propensity-matched
hospitalized patients who, in addition to their
scheduled antihypertensives, also received PRN

antihypertensives and compared adverse outcomes
to those who only received scheduled antihyper-
tensives. The authors found that patients who re-
ceived PRN antihypertensives were more likely to
experience immediate lowering of systolic BP, acute
kidney injury, ischemic events, and longer hospi-
tal stays (1). Although these findings may be new
to many, the literature around this topic has been
growing in recent years.

A similar analysis published in the Jjournal of
the American Medical Association Internal Medicine
examined inpatient antihypertensive use in over
20,000 patients admitted for non-cardiac reasons
and similarly found that individuals treated with
PRN antihypertensives had higher rates of acute
kidney injury and myocardial ischemia compared to
a matched cohort (2). So the answer is to increase the
patient’s daily regimen, right? Not quite, as there is
little evidence that intensifying antihypertensives at
discharge is associated with improved BP control or
reduced cardiac events. For example, a recent study
by Anderson et al. (3) found that an antihyperten-
sive regimen that was intensified during hospitali-
zation led to increased readmission rates and more
serious adverse events within 30 days of discharge.

Despite the widespread practice of treating
asymptomatic hypertension in the hospital, there is
growing evidence to support that this may have un-
intended side effects. Although institutions often use
standardized order-sets to treat hypertension in the
inpatient setting, these studies show that such prac-
tices should be reexamined and potentially modified.
Instead of reflexively treating elevated BPs, careful
consideration of the underlying cause of hyperten-
sion should be the initial treatment (4). Additionally,
instead of making such decisions on their own, inpa-
tient providers should look to other resources to help
guide their decision-making process. For instance,
the use of electronic health records of outpatient

medications and BP trends and clinical pharmacists
are resources that can be leveraged to support opti-
mal treatment of inpatient hypertension.

All told, this growing body of literature may be
ushering in a paradigm shift in how we think about
hypertension management in the hospitalized pa-
tient. Simply put, PRN antihypertensives and aggres-
sive uptitration of antihypertensives in the inpatient
setting may, in fact, do more harm than good. M
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SGLT2 Inhibitors Continue to Show Kidney,
Heart Benefits at Kidney Week

By Bridget M. Kuehn

esults from two major trials of sodium glucose

co-transporter 2 (SGLT?2) inhibitors, a class of

drugs initially developed as a treatment for type

2 diabetes mellitus, add to evidence that the
drugs may offer kidney-protecting benefits. The results were
presented during the High-Impact Clinical Trials session at
Kidney Week 2021.

The Dapagliflozin and Prevention of Adverse Outcomes
in Chronic Kidney Disease (DAPA-CKD) trial found that
the SGLI2 inhibitor dapagliflozin provided heart and kid-
ney benefits regardless of the cause of underlying kidney
disease. Results from the Empagliflozin Outcome Trial in
Patients with Chronic Heart Failure with Reduced Ejection
Fraction (EMPEROR-Reduced) trial of the SGLT?2 inhibi-
tor empagliflozin showed the drug reduced serious compli-
cations from heart failure and kidney disease in patients with
and without chronic kidney disease. Results from the Finer-
enone in Reducing Kidney Failure and Disease Progression
in Diabetic Kidney Disease (FIDELIO-DKD) trial were also
presented during the session and suggested that finerenone, a
non-steroidal mineral corticoid receptor antagonist, may re-
duce kidney and heart harm in patients with chronic kidney
disease and diabetes, adding to the potential options for this
often hard-to-treat group.

“It’s an extremely exciting time in nephrology to finally
have additional options for the treatment of our patients,”
said session co-moderator Linda Awdishu, PharmD, a pro-
fessor of clinical pharmacy at the University of California,
San Diego.

SGLT2s shine
Results from DAPA-CKD (1) showed dapagliflozin im-

proved cardiovascular and kidney outcomes for patients
with type 2 diabetes mellitus and chronic kidney disease, but
whether the results extended to other types of chronic kidney
disease were not clear, said David Wheeler, MD, professor of
kidney medicine at University College London.

At Kidney Week, Wheeler presented results of a prespeci-
fied secondary analysis including 4304 participants of the
DAPA-CKD trial that showed the heart and kidney benefits
of dapagliflozin were consistent across all types of kidney dis-
eases. Patients with polycystic kidney disease and immune
system disease requiring immunosuppressive therapy were
excluded.

“Weve shown that these renal and cardiovascular mor-
tality benefits are present regardless of the underlying cause
of chronic kidney disease and regardless of the presence or
absence of type 2 diabetes,” Wheeler said. “Dapagliflozin was
well tolerated with a safety profile that was consistent with
that seen in other populations.”

Wheeler noted, “Importantly, none of the nondiabetic
patients developed ketoacidosis or hyperglycemia in the
study.” He also reported during the press briefing that they
did not see an excess of amputations in patients taking the
drug compared with placebo. The US Food and Drug Ad-
ministration (FDA) had initially warned of a potential risk
of foot and leg amputation with the SGLT?2 inhibitor cana-
gliflozin, but that warning was later removed based on newer
data (2).

“Safety information from recent clinical trials also sug-
gests that the risk of amputation, while still increased with
canagliflozin, is lower than previously described, particularly
when appropriately monitored,” according to the FDA state-
ment.

Rajiv Agarwal, MBBS, professor of medicine at the In-
diana University School of Medicine, said he believed that
SGLT2 inhibitors do not increase the risk of amputation.

“Anybody who has had a previous amputation will be
at risk of a future amputation,” Agarwal said. “These drugs
don’t enhance that risk.”

Daniel Weiner, MD, associate medical director of dialysis
and associate professor at Tufts University, said that during
the Canagliflozin and Renal Events in Diabetes with Estab-
lished Nephropathy Clinical Evaluation (CREDENCE) trial
of canagliflozin (3), he and his colleagues paid a lot of atten-
tion to diabetic foot wounds, something he said should be
standard of care in vulnerable patient populations. “In these
vulnerable populations with diabetes and kidney diseases we
should be looking at feet regularly,” Weiner said. He added in
a follow-up interview by e-mail that he believes agents in this
class of drugs have similar risk and benefit profiles.

The EMPEROR-Reduced trial (4) has previously shown
that empagliflozin reduces cardiovascular death and heart
failure hospitalization and slows kidney function decline in
patients with heart failure with reduced ejection fraction.
Now, data presented at Kidney Week and published in Cir-
culation (5) show the benefits extend to patients with chronic
kidney disease. The data found empagliflozin reduced the
risk of cardiovascular death and heart failure hospitalization
by one-quarter; reduced total heart failure hospitalizations by
30%; and reduced a composite of dialysis, transplant, and
kidney death by one-half.

“Empagliflozin slows kidney function decline in patients
with and without chronic kidney disease across the spec-
trum,” said Faiez Zannad, MD, PhD, a cardiologist and pro-
fessor of therapeutics at the University of Lorraine in France,
during the High-Impact Clinical Trials session. Additionally,
the data found the treatment was well tolerated by patients,
with and without chronic kidney disease.

Diabetes options

Treatment options for patients with kidney disease and dia-
betes have long been limited, but the growing data on the
benefits of SGLT2 inhibitors are promising. The results from
FIDELIO-DKD suggest finerenone may be another prom-
ising option—if it is approved by the FDA.

In the FIDELIO-DKD trial, which was published in 7%e
New England Journal of Medicine (6), 5734 patients with
chronic kidney disease and type 2 diabetes mellitus from 48
countries were randomized to receive either finerenone or
placebo. All of the patients were treated with a renin-angio-
tensin system blockade prior to randomization. It found that
finerenone reduced a composite of kidney failure, a sustained
40% decrease in estimated glomerular filtration rate from
baseline, or death by 18%, said Agarwal, a study co-author,
during a press briefing. The drug also reduced a composite
of death from cardiovascular causes, nonfatal cardiac events,
and hospitalization for heart failure by 14%.

“This is an exciting discovery because we've had many
other [failures] in this high-risk population of patients with
diabetes and chronic kidney disease,” Agarwal said.

As expected, patients in the finerenone group had a high-
er rate of hyperkalemia compared with the placebo group
(18.3% vs. 9%), but only 2.3% of patients in the finerenone
group permanently discontinued this drug because of hyper-
kalemia compared with 0.9% in the placebo group, Agarwal
said. He noted that the rate of discontinuation because of
hyperkalemia was much higher with spironolactone in the
AMBER trial (7).

“An ideal drug would cause no hyperkalemia, but if you
look at absolute risk it’s a fraction of what we saw when we
used spironolactone in this vulnerable population,” Agarwal
said.

Too small a proportion of patients in the FIDELIO trial

(4% in the placebo and 5% in the treatment group) were
taking an SGLT?2 inhibitor to determine what role SGLT2
inhibitors might play in combination with finerenone, Agar-
wal said. Wheeler noted during the press briefing that he and
his colleagues saw benefits in the small proportion of patients
in the DAPA-CKD trial who were taking a mineralocorti-
coid receptor antagonist along with dapagliflozin.

Agarwal said dual therapy with an SGLT?2 inhibitor and
a renin-angiotensin-aldosterone system (RAAS) inhibitor is
well-established clinical practice. If finerenone were to be
approved by the FDA, it might become part of a stepwise
approach or as part of a triple therapy for high-risk patients.

“If we were to be [FDA] approved, then definitely you're
going to individualize therapy,” he said.

Among the other trials presented during the High-Impact
Clinical Trials session were the following:

» A trial showing that using citrate for anticoagulation
during continuous kidney replacement therapy ex-
tended filter life compared with heparin but was in-
conclusive regarding a mortality benefit. Heparin was
associated with more bleeds, and citrate was associated
with more infections (abstract FR-OR57).

» Results from the Reducing the Burden of Dialysis
Catheter Complications: A National Approach (RE-
DUCCTION) trial found a safety bundle designed
to reduce catheter-related bloodstream infections did
not significantly reduce these infections (abstract FR-
OR50).

» A cluster randomized trial of oral protein supplemen-
tation during dialysis for patients with normal serum
albumin did not find a mortality benefit for patients
with normal serum albumin (abstract-FR-OR55). M
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Managing Obesity in Chronic Kidney Disease

By Vishnu P Parvathareddy

he global burden of chronic kidney disease

(CKD) is increasing, and obesity is rec-

ognized as an independent risk factor for

CKD. Healthy lifestyle changes are essential
for long-term well-being and are proven to assist with
weight loss and long-term weight maintenance. Even
a moderate degree of weight loss decreases metabolic
demands on the kidneys, reduces proteinuria, and po-
tentially aids in delaying CKD progression. The benefits
of different diets used for weight loss are uncertain in
those with CKD. Thus, clinical practice guidelines rec-
ommend consumption of a healthy, balanced diet along
with 150-300 min of moderate-intensity physical ac-
tivity per week or 75-150 min of vigorous activity per
week for those with non-dialysis-dependent CKD (1).
Sodium-glucose cotransporter-2 (SGLT?2) inhibitors of-
fer both cardiovascular and kidney benefits in patients
with or without diabetes and are associated with weight
loss. Similarly, glucagon-like peptide 1 (GLP1) agonists
lower cardiovascular events and albuminuria and also
lead to weight loss (2).

Obtaining a detailed history and review of medica-
tions would help clinicians identify reasons for weight
gain and potential alternatives for treatment that are
weight-neutral/weight-loss medications (Table 1). Sev-
eral weight-loss medications approved by the US Food
and Drug Administration (FDA) have not been studied
in patients with CKD (Table 2). Bariatric (metabolic)
surgery offers durable weight loss and results in improved
outcomes. Bariatric surgery in patients with CKD is as-
sociated with reduced progression to end stage kidney
disease (ESKD) or enables selected ESKD patients with
severe obesity to become candidates for kidney trans-
plantation (3). However, there are also risks of acute
kidney injury, nephrolithiasis, and oxalate nephropathy,
particularly in malabsorptive procedures that should
be recognized. Future studies should address the safety
and efficacy of FDA-approved weight-loss medications
and various bariatric procedures in CKD patients. As
experimental studies advance our understanding of the
pathophysiology of obesity, additional clinical trial data
would help in the development of evidence-based rec-
ommendations for managing obesity in CKD. It is also
critical to incorporate education about obesity manage-
ment into nephrology training programs. [l

Vishnu R Parvathareddy, MD, CPE, is with the Selzman
Institute for Kidney Health, Section of Nephrology, Depart-
ment of Medicine, Baylor College of Medicine, Houston,
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Table 1. Commonly used medications that cause weight gain and potential
alternatives

Potential alternatives

Medications causing weight gain
Oral hypoglycemics
Short-acting insulin: lispro, aspart, glulisine

Long-acting insulin: Levemir, glargine, degludec

Sulfonylureas Biguanides: metformin
Thiazolidinediones SGLT2 inhibitors
Meglitinides GLP1 agonists

DPP4 inhibitors
Alpha-glucosidase inhibitor: acarbose

Antihypertensives

Beta blockers: propranolol, metoprolol, atenolol
Calcium channel blockers

Alpha adrenergic blockers

Alpha adrenergic agonists: methyldopa

Angiotensin-converting enzyme inhibitors
Angiotensin receptor blockers
Beta blockers: carvedilol, nebivolol

Antidepressants

Tricyclics

Monoamine oxidase inhibitors
SSRI: paroxetine, fluvoxamine

SSRI: citalopram, duloxetine, fluoxetine
NDRI: bupropion

Serotonin modulator: nefazodone
SNRI: venlafaxine

Antipsychotics
Risperidone
Clozapine
Haloperidol
Fluphenazine
Olanzapine
Quetiapine
Lithium
Chlorpromazine

Ziprasidone
Aripiprazole

Antiseizures

Carbamazepine Topiramate

Valproic acid Zonisamide

Gabapentin Lamotrigine
Levetiracetam
Phenytoin

Contraceptives

Depo medroxyprogesterone
Hormonal IUD

Copper IUD
Oral contraceptive pill

Antihistamines

Diphenhydramine Cetirizine
Meclizine Fexofenadine
Cyproheptadine Loratadine

DPP4 inhibitors, dipeptidyl peptidase 4 inhibitors; GLP1 agonists, glucagon-like peptide 1 agonists; SGLT2 inhibitors,
sodium-glucose cotransporter-2 inhibitors; SSRI, selective serotonin reuptake inhibitors; NDRI, norepinephrine dopa-
mine reuptake inhibitor; SNRI, selective serotonin and norepinephrine reuptake inhibitor; IUD, intrauterine device.



Table 2. Weight-loss medications

Medication Mechanism of action

adjustment in
CKD

Increase in
norepinephrine;
increased energy
expenditure

Phentermine

Phentermine Norepinephrine release

Dose

CrCl 15-29, 15

mg/day;
CrCl <15, avoid

CrCl 30-50,

Expected %
weight loss

5%—7%

10%-12%
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Side effects

Elevated blood pressure, palpitations,
dry mouth, tremors, insomnia,
anxiety

In addition to above, paresthesia,

Topamax (phentermine) 7.5/46 mg/day; dysgeusia, constipation, dizziness
GABA receptor modulator  CrCl <30, avoid
(Topamax)

Orlistat Lipase inhibitor No dose 5% Flatulence, fecal incontinence,
adjustment is steatorrhea, malabsorption of fat-
needed, as it soluble vitamins, promotes gallstones
is not renally and kidney stones
excreted.

Naltrexone/ Opiate antagonist CrCl 30-50,8/90 5%-10% Headache, nausea, constipation,

bupropion ER (naltrexone); mg BID; CrCl <30, dizziness, dry mouth, increased

norepinephrine avoid risk for suicidal ideation; bupropion
dopamine reuptake reduces seizure threshold

inhibitor

(bupropion)

Liraglutide GLP1 analog CrCl <30, use 8%—-10% Diarrhea, dyspepsia, abdominal pain,
with caution hypoglycemia, dizziness; reduces

absorption of concomitantly
administered oral medications as it
delays gastric emptying

Contraindications

Uncontrolled hypertension,
hyperthyroidism, recent history
of coronary artery disease,
angle-closure glaucoma, drug
abuse, agitation, psychosis; drug
interactions with: MAOI, alcohol,
other sympathomimetics, and
adrenergic blockers

In addition to above, nephrolithiasis,
mood disorders

Chronic malabsorption syndrome,
cholestasis; interaction with warfarin,
oral contraceptives, cyclosporine,
thyroid hormones, and seizure
medications

Uncontrolled hypertension,

seizure disorder, drug/alcohol
withdrawal, purging/bulimia nervosa;
drug interactions with opioid pain
meds, antiseizure meds, MAOI

Personal/family history of medullary
thyroid carcinoma or type 2 multiple
endocrine neoplasia syndrome;
pancreatitis/gallbladder disease

All weight-loss medications are relatively contraindicated while pregnant or breastfeeding. CrCl, creatinine clearance; MAOI, monoamine oxidase inhibitors; GABA, gamma-

aminobutyric acid; ER, extended release; BID, twice/day.

COVID-19
Wellnhess
Module Offered
through ASN
Website

By Karen Blum

new wellness module offered through ASN’s

website aims to promote balanced mental

health among people who work in dialysis fa-

cilities. It conveys that feelings of compassion
fatigue experienced during the ongoing COVID-19 pan-
demic are understandable and offers resources and strate-
gies on how to cope and move forward.

“We're just beginning to see the mental health fall-
out of COVID,” said Daniel Cukor, PhD, a coauthor of
the new module and director of behavioral health at the
Rogosin Institute in New York. There’s a great shift hap-
pening now in hesitancy over returning to work in the
general population, he said, which is extending into the
nephrology community. “Some of that is burnout, people
feeling really overwhelmed with healthcare responsibilities
at their job. Many people have been through challenging
times over the last year and a half, and they’re re-evaluat-
ing whether they have the desire to continue doing that
type of work.”

The module, “Pursuing Mental Wellness: The Impact
of COVID-19 on Dialysis Facility Staff,” features seven

lessons offered via text and videos to help clinicians iden-
tify compassion fatigue and how it can appear in health-
care settings. It also offers tips, strategies, and resources
that individuals and organizations can use to foster resil-
ience. Some nephrologists and their colleagues also share
information about how they remained positive and over-
came pandemic fatigue, such as by practicing gratitude
and spending time outdoors. One nephrology fellow said
his program director purchased jewelry made by a kidney
transplant recipient to serve as a morale booster.

Compassion fatigue is different from traditional burn-
out, said nephrologist Matthew Sinclair, MD, a coauthor
of the module, medical instructor at Duke University
School of Medicine, and a staff’ physician with the Dur-
ham Veterans Administration Medical Center in North
Carolina. It’s more of a posttraumatic stress disorder-type
response to the ongoing pressure of working in a high-
acuity environment, he said. Symptoms include emo-
tional, mental, or physical exhaustion; a reduced sense of
meaning in work; and decreased interaction with others.

People who work in dialysis centers already had ongo-
ing stressors, Sinclair said. Patients receive years of ongo-
ing care, often from the same personnel, and are depend-
ent on staff for treatment. Nephrologists have multiple
responsibilities, and non-physicians spend the bulk of
their time directly in the clinics.

The COVID-19 pandemic then compounded these
issues, with dialysis clinic staffs often having to set up
separate shifts for COVID-19-positive patients, working
extra hard to prevent the spread of COVID-19, and wor-
rying about contracting the virus themselves or bringing
it home to their families.

ASN and the authors wanted to emphasize to the di-
alysis community that these feelings are being experienced
by a lot of people, Sinclair said. “This isnt just focused on
one particular provider or aspect of health care—the les-

sons could be widely applicable to anybody who takes care
of patients during COVID,” he said.

“For people who are going through some of these expe-
riences of feeling burnt out, disengaged from their work,
and not as empathetically connected to their patients, I
hope this will be a first stop that they can go to begin to
get some resources to understand whats going on inside
and link that to get professional mental health help if war-
ranted,” Cukor said. “We don’t want good people leaving
healthcare just because they're feeling burdened and over-
whelmed at the moment....We want those people to be
able to build up their reserves and re-engage in a healthful
way with our patient community.”

Other coauthors of the wellness module are Vineeta
Kumar, MD; Jeffrey Silberzweig, MDj; and Felicia Speed,
LMSW, PhD. To review the free course, see https://rise.
articulate.com/share/ciYQC-LTODyPV591tbL7Eo-
LAI4eelbmd#/. M

Steps you can take to combat
compassion fatigue

e Take time off from work.

e |dentify things that are truly
important or valuable in your life.

e Find new hobbies or interests
unrelated to medicine.

e Talk to a family member, friend,
colleague, or mental health
professional.

e Exercise, and eat well.

e Get sufficient sleep.
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Blood Pressure Management in Special Populations:
Patients with End Stage Kidney Disease and Kidney
Transplant Recipients

By Emily Dryer

DIGO (Kidney Disease: Improving Global

Outcomes) recently updated its guidelines

for hypertension management in patients

with chronic kidney disease (CKD). While
awaiting forthcoming trials for better evidence, the
guidelines are a reminder to use an individualized ap-
proach to all patients, including patients with end stage
kidney disease (ESKD) and kidney transplant recipients
(KTRs) (1).

The patient with ESKD

A major challenge in managing hypertension in the
ESKD population lies in finding balance between attain-
ing euvolemia while minimizing risk of complications
from both hypertension and hypotension (2). Establish-
ing blood pressure (BP) targets for this population is also
challenging. A high burden of cardiovascular disease and
wide pulse pressure are common in dialysis patients, both
of which carry increased risk of morbidity and mortality.

It is unclear if achievement of any given BP target pro-
vides morbidity and mortality benefits. It is also unclear
if any benefit is derived from the choice of antihyperten-
sive agent targeting the specific comorbid condition (3).

BP targets

Based on current evidence, definitive recommenda-
tions on target BP in the ESKD population cannot be
made. Individualized treatment planning must be based
on volume management, BP trends, history of intradia-
lytic hypotension, and comorbid conditions (Figure 1).
Published recommendations have suggested targeting
a pre-dialysis BP of <140/90 and a post-dialysis BP of
<130/90, but in other guidelines, no target is identified
due to lack of clinical trial data (3). The Blood Pressure
in Dialysis pilot study evaluated feasibility and safety to
inform a larger randomized controlled trial (RCT) as-
sessing clinical outcomes based on varying BP targets in
dialysis patients (4). Feasibility was demonstrated in this

Table 1. Dialyzable antihypertensive drugs

Usual dosage

Antihypertensive drug

Removal with dialysis

Supplement dose for dialysis

ACE INHIBITORS
Benazepril 5—40 mg daily 20%—50% 5—10 mg
Captopril 12.5-50 mg TID 50% 12.5-25 mg
Enalapril 2.5-10 mg Q12H 50% 2.5-5mg
Lisinopril 2.5-10 mg daily 50% 2.5-5mg
Ramipril 5-10 mg daily 20% 2.5mg
Atenolol 25 mg daily 50% 25-50 mg
Nadolol 80-100 mg BID 50% 80 mg
ALPHA AGONISTS
0.1-0.3 mg BID to TID 5% None
NITRATES
Hydralazine 25-50 mg BID to TID 25%-40% None

ACE, angiotensin-converting enzyme; TID, three times/day; Q12H, every 12 h; BID, twice/day.

Figure 1. Managing BP in the dialysis population
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KDIGO, Kidney Disease: Improving Global Outcomes; KDOQY, Kidney Disease Outcomes Quality Initiative; ESC, European Society of Cardiology; ESH, European Society of Hypertension; ERA-EDTA, European Renal Association-European Dialysis and
Transplant Association; CSN, Canadian Society of Nephrology; JSDT, Japanese Society for Dialysis Therapy; UKKA, The UK Kidney Association.

study, and defining BP targets will depend on the com-
pletion of large RCTs in the future.

Pharmacologic approach

Although not discussed in the 2021 KDIGO Practice
Guidelines, the 2017 KDIGO recommendations sug-
gest that pharmacologic selection for BP management in
ESKD patients should be based on the patient’s medical
history and comorbid conditions. The general consensus
is to use beta blockers as first-line therapy due to vul-
nerability of dialysis patients to coronary artery disease
and serious arrthythmias (5). Drug pharmacodynamics
and dialyzability are important considerations (Table 1).
Reduction in pill burden can promote improved medica-
tion adherence (2).

The kidney transplant recipient

The difficulty in establishing BP management guide-
lines in the KTR population lies in the lack of studies
designated specifically to this population. Guidelines
created for the CKD population have been generalized
to include KTRs, which may limit applicability. Special
considerations in this population include the impact of
BP on allograft function and rejection. Interactions be-
tween antihypertensive therapy and immunosuppressive

therapy, especially calcineurin inhibitors (CNIs), must
also be considered (6).

BP targets

There are no completed RCTs in KTRs; thus, a definitive
guideline on a BP target cannot be made. 2021 KDIGO
recommendations suggest adult KTRs should be treated
to a BP goal of <130/80 using standardized office BP
measurement (Figure 2). A lower target, as suggested for
CKD patients, may not be appropriate for KTRs with-
out further data on the risks and benefits of targeting
such BP in this population (1).

Pharmacologic selection

Calcium channel blockers (CCBs) are recommended as
first-line therapy in KTRs, as they increase renal blood
flow by counteracting CNI-induced vasoconstriction.
Non-dihydropyridine CCBs increase levels of CNIs and
thus should be used cautiously (1). For those who ad-
ditionally have cardiovascular disease, diabetes, or ongo-
ing proteinuria, consider renin-angiotensin-aldosterone
system (RAAS) inhibitors. RAAS inhibition should not
be initiated in the immediate posttransplant period due
to risk of hyperkalemia and changes in serum creatinine
(particularly in combination with CNIs) as well as post-
transplant anemia (7, 8).

The guidelines on hypertension management in
ESKD patients and KTRs are vague due to paucity of
clinical trial data available for these populations, and
additional research is needed to better understand their
needs. Generalization and application of guidelines cre-
ated for larger populations should be approached with
caution. M

Emily Dryer, DO, is a clinical nephrology fellow at the Uni-
versity of Alabama at Birmingham.
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Figure 2. Managing BP in the kidney transplant population
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New Dietary
Approaches

to Managing
Kidney Disease
By Bridget M. Kuehn

idney patients have long complained that the

diet recommended for them is bland, tasteless,

and hard to follow. But that old advice is being

challenged by new research that may offer more
palatable alternatives to old dietary approaches to managing
kidney disease.

During the Diet and CKD [Chronic Kidney Disease]:
What to Eat, When to Eat, How to Eat session at Kidney
Week 2021, a panel of speakers highlighted evidence back-
ing the health benefits of plant-based diets, time-restricted
eating, and culturally sensitive dietary interventions for
Black, Latinx, or Hispanic patients with kidney disease.

Rethinking diet dogma

Juan-Jesus Carrero, PhD Medicine, PhD Pharm, MBA,
MSc, professor of cardio-renal epidemiology in the De-
partment of Medical Epidemiology and Biostatistics at the
Karolinska Institute in Sweden, explained that the tradition-
al kidney diet has emphasized avoiding plant foods because
of concerns about electrolyte abnormalities, hyperphos-
phatemia, hyperkalemia, and protein malnutrition.

“Patients do not like these recommendations which are
difficult to adhere to,” Cartero said. Patients report feeling
deprived of healthy eating—lacking motivation to eat the
recommended foods—and have difficulties eating away
from home. “T would like us all to rethink these old dogmas
and discuss whether plant-based diets can be of benefit for
our patients,” he said.

Advice to restrict potassium-rich produce can inadvert-
ently deprive patients of other nutrients that may be benefi-
cial for patients with kidney disease, Carrero said. He noted
that it may not account for hidden sources of dietary potas-
sium from processed foods and that potassium content in
foods may also vary by how much a person eats or how the
food is cooked. For example, boiling food can reduce potas-

sium levels by 75%, he said. Potassium absorption may also
be affected by the combination of foods that patients eat.

“Dietary potassium restriction as a means to prevent hy-
perkalemia and CKD may have been well intended, but it is
not supported by strong evidence,” he said.

In a recent review, Carrero and colleagues highlighted the
benefits of plant-based diets for patients with CKD, such as
increased fiber intake, beneficial effects on gut microbiota,
heart health benefits of plant-based fats, reduced acidosis,
and potentially better control of hyperphosphatemia because
plant phosphorous may not be as bioavailable (1).

Carrero said slow and careful changes with close moni-
toring may enable patients to transition to more plant-based
diets. Fresh produce prepared at home is best, he said. Dis-
tributing fruits and vegetables throughout the course of the
day and controlling portions may minimize risks. He said
more research is needed on plant-based diets in CKD.

On the clock

Meal timing may also be a useful intervention to improve
patient health, said Michelle Gumz, PhD, associate profes-
sor in the Division of Nephrology, Hypertension, and Renal
Transplantation, College of Medicine at the University of
Florida, Gainesville. Gumz highlighted how disruption of
the circadian clock that keeps the body entrained to the 24-
hour light-dark cycle may contribute to an increased risk of
CKD, hypertension, or cardiovascular disease.

W live in a 24-7 society in an environment that is not
in sync with our internal [clock],” Gumz said. “These patho-
logical states can further disrupt the clock, and this can lead
to a vicious cycle.”

For example, shift work has been associated with a 2- to
3-fold increased risk of CKD, and individuals who do not
have the typical nightly dip in blood pressure associated with
normal circadian rhythms are at greater risk of cardiovascular
and kidney events, she noted.

The body’s circadian rhythms are controlled by a central
clock in the brain that is entrained to both light and the tim-
ing of food intake, Gumz explained. Peripheral clocks in the
organs and tissues of the body are entrained by foods. Both
the central and peripheral clock are controlled by a cycle of
gene expression that regulates the expression of 50% of the
genes in the body, including many important for cardiovas-
cular and kidney health, she noted.

“If your eating circadian rhythm is out of sync with the
light-dark cycle, those eating patterns can entrain the periph-
eral clocks,” Gumz explained. “This will result in misalign-
ment between the brain and the peripheral clocks. This can

lead to metabolic dysfunction and is likely to increase cardio-
metabolic risk factors.”

For example, a recent study showed that women who
have inconsistent eating patterns have higher blood pressure,
higher body mass index, and worse blood sugar control (2).
But several ways to restore healthy circadian clock function
have been studied, including time-restricted eating, noted
Gumz. Another recent study showed that patients with
metabolic syndrome who restricted their eating to a 10-hour
window for 12 weeks lost weight, lowered their blood pres-
sure, and improved their lipid profile (3).

“Timing of food intake can alter blood pressure and car-
diovascular risks,” Gumz said. She said more study is needed
to see if time-restricted eating helps restore a normal pattern
of nighttime blood pressure dips in patients with kidney dis-

c€asc.

Addressing diet disparities

Diet is considered a modifiable factor in kidney disease, but
dietary modifications are not easy, said Crystal Tyson, MD,
assistant professor of medicine in the Division of Nephrol-
ogy at Duke University Medical Center in Durham, NC.
Socioeconomic, environmental, behavioral, and cultural, as
well as the patients kidney disease and co-morbid conditions
all need to be factored into dietary interventions. Overall,
she noted that Americans’ diets are poor and that Black, His-
panic, and Latinx individuals have a greater prevalence of
poor dietary scores than their White and Asian counterparts.

“Improving diet in US racial and ethnic minorities may
reduce disparities in kidney outcomes,” she said.

The DASH (Dietary Approaches to Stop Hypertension)
diet is one of the most studied dietary patterns, particularly
among people of Black race, Tyson said. A study by Tyson
and her colleagues found that Black individuals with CKD
who were more adherent to the diet had low blood pressure,
but overall adherence was low (4). Focus groups conducted
by the team at Duke with Black patients with CKD found
the participants thought the DASH diet was culturally com-
patible, but they expressed some concern that it wasn't con-
sistent with previous dietary advice they had received about
eating fruits and vegetables, salt, or protein. Other barriers
included inadequate cooking skills and concerns about how
to buy or use unfamiliar foods.

“Interventions should include cost-effective and time-
efficient strategies to follow a healthy diet and emphasize
food sources that are convenient and accessible in the local

Continued on page 28 >
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Continued from page 27
environment,” Tyson said. They should also provide instruc-
tions on measuring serving sizes, cooking tips, and resources
about new foods and address kidney-related diet concerns.
Nimrit Goraya, MD, a nephrologist at Baylor Scott &
White Health in Temple, T, also highlighted some barriers
to healthy food access in racial and ethnic minority commu-
nities. Food insecurity, which has been linked (5) to a higher
risk of CKD and progression to end-stage kidney disease,
disproportionately (6) affects Black and Hispanic or Latinx
households. The pandemic has increased food insecurity in
the United States, particularly among these groups, she said.
Living in “food deserts” without easy access to supermar-
kets can also be a barrier to healthy eating. Goraya explained
that individuals who live in areas with limited access to food
resources may purchase energy-dense foods from gas stations
or bodegas. This leads to individuals having a higher dietary

acid load, which may contribute to higher acid excretion and

CKD progression.

Making healthy foods easily available through vouchers
or food banks can facilitate healthier eating, Goraya said.
Family-based interventions that work to build trust in com-
munities and engaging trusted community leaders can also
help. For example, church-based programs have demonstrat-
ed success. Counseling on how to prepare healthy foods can
also help, she said.

It is important to avoid stereotypes about what racial and
ethnic minorities eat and to focus on individualized inter-
ventions. “Dietary patterns are diverse within cultures, and
the breadth of that diversity should be recognized,” Tyson
said. Because of this, it is important to address a patient’s
individual needs and preferences, she said.
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High-Impact Trials Offer Potential Solutions
to Clinical Conundrums

By Bridget M. Kuehn

reduced dose of the inexpensive oral methyl-

prednisolone reduced the risk of kidney failure

by 41% over 4 years in patients with immu-

noglobulin A (IgA) nephropathy in the Thera-
peutic Evaluation of Steroids in IgA Nephropathy Global
(TESTING) study presented during Kidney Week 2021.
The drug, however, was associated with an increased risk of
severe infection, particularly in the first months of treatment.
The TESTING trial results were among several results that
promise to help solve “clinical conundrums” in the field of
nephrology, presented during the High-Impact Clinical Tri-
als session at Kidney Week 2021.

“These are exciting times in the field of nephrology,” said
Wendy St. Peter, PharmD, professor with the College of
Pharmacy at the University of Minnesota in Minneapolis,
who co-moderated the High-Impact Clinical Trials session
at the meeting.

Steroid balancing act

IgA nephropathy is a common cause of kidney disease in
younger adults and is a consequence of autoimmune attacks
on the kidneys (1). Most studies’ use of corticosteroids in
these patients have not been adequately powered to assess
kidney outcomes, said Vlado Perkovic, MBB, PhD, the
TESTING trial’s co-senior author and dean of medicine,
University of New South Wales in Australia. To help fill this
gap, the trial inidally planned to randomize 503 patients
with IgA to a full dose of methylprednisolone starting at
0.6-0.8 mg/kg/day to a maximum dose of 48 mg/day for 2
months, followed by gradual weaning from the drug over 4
to 7 months or placebo.

However, the identification (2) of an increased incidence
of serious infections, including four that were fatal, in pa-
tients taking methylprednisolone led to the change in the
trial protocol in which 241 patients were randomized to a
reduced dose of methylprednisolone of 0.4 mg/kg/day to a
maximum of 32 mg/day, followed by weaning. When the
results from both steroid groups were analyzed after an aver-
age of 4 years of follow-up, there was a 47% reduction in a
composite endpoint of 40% decline in estimated glomerular
filtration rate (eGFR) or kidney failure compared with the
placebo group and a 41% reduction in kidney failure, ac-
cording to the data presented by Perkovic. A subgroup analy-
sis of the lower dose group compared with placebo found a
73% reduction in the composite endpoint over an average of
2.5 years’ follow-up. Perkovic noted that one patient in the
lower dose group also died of a serious infection.

In the full dose group, for every 100 patients treated,
methylprednisolone would precipitate about 12 fewer pri-
mary outcome kidney events but about 12 serious adverse
events, Perkovic said. In the reduced dose group, for every
100 treated, there would be almost 17 fewer primary out-
come kidney events with 2.4 serious events, he said. Perkovic
said the results support existing guidelines that recommend
nephrologists discuss the benefits and risks of corticosteroids
with patients with IgA nephropathy who are at a high risk
of kidney events.

“We provide additional data that will help inform those
conversations by providing more precision about the risks
and benefits of different approaches,” Perkovic said. “[The
results] suggest this should be offered to high-risk people.”

'The evidence shows that a lower dose of methylpredniso-
lone is effective at reducing kidney-related events and result-
ed in fewer serious adverse events than higher doses, St. Peter
said. “This is good news for patients with IgA nephropathy
and their nephrologists who want them to get the benefits
from an effective treatment but with less risk of a severe in-
fection or other serious side effects that are common with

higher steroid doses,” she added.

New options for old challenges

Other high-impact studies presented during the session
offered promising new options to solve longstanding chal-
lenges in nephrology, including a treatment for RNA inhib-
itor-reduced oxalate levels in patients with primary hyperox-
aluria type 1 (PH1); a potential oral alternative to injectable
therapies for anemia in patients with chronic kidney disease
(CKD); and an inexpensive, older drug that may help con-
trol hypertension in patients with stage 4 CKD.

An injectable RNA inhibitor called lumasiran reduced
urinary oxalate levels by one-third in patents with PH1
who were not on dialysis and by 42% among those on
dialysis, according to results from the Evaluate Lumasiran
in Patients with Advanced Primary Hyperoxaluria Type 1
(ILLUMINATE-C) study presented at Kidney Week by its
lead author Mini Michael, MD, MMed, associate professor
at Baylor College of Medicine in Houston, TX. PHI is a
rare condition associated with oxalate overproduction, kid-
ney disease, and multi-organ damage. The trial enrolled 21
patients and followed them for 6 months.

“[Oxalate] changes of this magnitude may change long-
term patient outcomes,” Michael said. She and her col-
leagues are continuing to follow patients to assess longer
term outcomes.

“It is exciting to see a new therapy which has the po-
tential to change the dynamic of a rare and serious disease
[like PH1] that mainly affects the kidneys but can result in
multi-organ damage,” St. Peter said. She noted the condition
often results in the need for dialysis, kidney transplant, or
liver and kidney transplant. She said one remaining question
is whether lumasiran will reduce kidney disease progression,
the need for dialysis, or the need for kidney and liver trans-
plantation.

Oral daprodustat may be an alternative to injectable
erythropoiesis-stimulating agents (ESAs) for treating ane-
mia in patients with CKD, according to a presentation by
Ajay Singh, MBBS, MBA, a nephrologist at Brigham and
Women’s Hospital and Harvard University in Boston, MA.
The results of the Anemia Studies in Chronic Kidney Dis-
ease: Erythropoiesis Via a Novel Prolyl Hydroxylase Inhibi-
tor Daprodustat (ASCEND) trials in patients on dialysis (3)
and not on dialysis (4) were published in 7he New England
Journal of Medicine simultaneously. The trials enrolled 6800
patients and showed that daprodustat was non-inferior to
ESAs for treating anemia patients with CKD who were re-
ceiving dialysis and those who did not require dialysis. It was
also non-inferior to ESAs when the researchers looked at ma-
jor adverse cardiovascular adverse events.

In a press briefing about the results, Singh noted that
many patients currently don't have access to ESA treatment.
Additionally, patients may be more likely to comply with
and tolerate an oral medication, he said.

“The nephrology community has been hoping that the
new hypoxia-inducible factor prolyl hydroxylase inhibi-
tor would represent a new era in the treatment of anemia
in CKD, with better efficacy and/or safety than ESAs,” St.
Peter said. “It’s a little disappointing that daprodustat was
only shown to be non-inferior and not superior in efficacy
or safety endpoints as ESAs. Regardless, it would be nice to
have an oral option for anemia management, particularly in
non-dialysis-dependent patients with CKD.”

The Chlorthalidone in Chronic Kidney Disease (CLICK)
study (5) randomized 160 patients with stage 4 CKD and
hypertension to chlorthalidone or placebo and found the
low-cost medication reduced systolic blood pressure by 11
mm Hg within 4 weeks, according to a presentation by Rajiv
Agarwal, MD, of the Indiana University School of Medicine
in Indianapolis. It also lowered albuminuria by one-half over
12 weeks.

“The results of the CLICK study dispelled the myth that

thiazide diuretics are not effective for blood pressure man-



agement when eGFR is less than 30 mL/min/1.73 m?” St.
DPeter said. “This study sets the stage for chlorthalidone to
become a main component of blood pressure management
in patients with stage 4 CKD.”

St. Peter cautioned, however, that clinicians need to do
more frequent monitoring in patients already receiving a
loop diuretic because the combination increased the risk of
hypokalemia and increased serum creatinine due to a com-
bination diuretic effect.

Other studies presented during the High-Impact Clini-
cal Trials session included the following:

* The EMPEROR-Preserved (Empagliflozin Outcome
Trial in Patients with Chronic Heart Failure with Pre-
served Ejection Fraction) trial, presented by Faiez Zan-
nad, showed that empagliflozin reduced cardiovascu-
lar death and heart failure hospitalization and slowed
kidney decline in patients with heart failure with pre-
served ejection fraction with and without CKD (6).
The ADVOCATE (A Phase 3 Clinical Trial of
CCX168 [Avacopan] in Patients with ANCA [Anti-
Neutrophil Cytoplasmic Autoantibody]-Associated
Vasculitis) trial showed that patients with ANCA-as-
sociated vasculitis taking avacopan had better recovery
of kidney function than patients taking prednisone, as
explained by David Jayne (7). The US Food and Drug
Administration approved use of avacopan for ANCA-
associated vasculitis (8).

*  Five-year follow-up results from the Ellipsys Vascular

Access System pivotal trial of an ultrasound-guided,
percutaneous outpatient technique for creating an ar-
teriovenous fistula show that patients’ use of the fistula
remained above 90% at 5 years, and only one-half to
one-quarter of patients needed a second procedure,
said Jeffrey Hull, MD, director of the Richmond Vas-
cular Center in Virginia, during a press briefing about
the results.

* Another study presented by Aditi Sinha, MD, MBBS,
PhD, professor of pediatrics at the All India Institute
of Medical Sciences in New Delhi, showed no ben-
efit to extending prednisone treatment for longer
than 12 weeks for very young children with nephrotic
syndrome. The open-label, multi-center study that
randomized 172 children younger than 4 years with
nephrotic syndrome to 12 or 24 weeks of prednisone
found the proportions of patients who achieved sus-
tained remission, relapse rates, or time-to-first relapse
were not significantly different between the groups.
Adverse effects were similar in the two groups, she said.
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Nephrology
Teams Can Help
Address Patients’
Psychosocial
Needs

By Karen Blum

atients with chronic kidney disease have a high

symptom burden that can impact their outlook on

life and self-confidence to manage disease. With

the recognition of these features, nephrology teams
can offer targeted solutions to help patients improve their
quality of life, according to a presentation at Kidney Week
2021.

More than 60% of patients receiving dialysis reported
feeling depressed, worried, or frustrated in a recent survey
(1), said Daniel Cukor, PhD, director of behavioral health
at the Rogosin Institute in New York. “There’s a really high
emotional toll being a patient with end stage renal disease
[ESRD],” he said.

About 6% of patients in the general population experi-
ence depression, according to another study looking at the
prevalence of depression in patients with different medical
conditions (2). However, depression among people with
ESRD is estimated to range from 22% to 37%, akin to prev-
alence in patients with ovarian or brain cancers or those who
experienced heart attack, hypertension, or type 2 diabetes.

There are four models of thinking that explain why the
emotional toll is so high for patients with kidney disease,
Cukor said.

1) Coping model. This involves a patient’s interpreta-
tion of whether he or she has the power, ability, or resources
to respond to, adjust to, or fight a particular event or chal-
lenge. This evaluation determines a person’s ability to cope.
The greater the threat or challenges, the larger the coping
response an individual must mount in response.

The demands for ESRD are multifaceted. Kidney failure
taxes the body and spirit. Treatments, although life saving,
also pose a high burden on patients. Additionally, some pa-

tients may have lifestyle changes imposed on them, such as
needing to stop work or travel. This may impact future plans,
such as how they were going to spend their retirement years.

To help, Cukor said, clinical teams can provide support
to decrease the amount of demand on patients while increas-
ing the available psychological resources. They can conduct
patient-centered team meetings to really hear about what’s
bothering patients and their families; connect them to any
needed resources and to patient ambassador programs; and
offer support groups or family counseling sessions.

2) Cognitive behavioral model. In this model, patients
believe that bad things, such as needing dialysis, are inter-
nal (meaning because of them), widespread, and unlikely
to change in the future. These are hallmarks of depressive
thinking.

If patients think managing their condition is too hard, it
can launch a negative, vicious cycle where they begin to iso-
late from friends and family, to skip clinical visits, or to not
maintain open communication with the care team. Turning
that around to a more positive outlook, patients will engage
more and feel more mastery over their condition.

Clinical teams can support patients here by offering cog-
nitive behavioral therapy, which includes a process called
cognitive restructuring—a careful evaluation of people’s
thoughts and whether they contribute to a positive or nega-
tive cycle and helping people reframe and think more posi-
tively about their situation. Psychologists or counselors with
the program also could help people accept that their life may
be different now and offer existential coaching, helping pa-
tients work to derive meaning and enjoyment from activities
they still are able to do.

3) Learned helplessness. If a patients life revolves
around dialysis—waking up in the morning and prepping
for treatment, going to dialysis, and then recovering from
treatment multiple times a week—it can be very challenging
and demanding. As a result, other rewarding life activities,
including socializing, tend to fade out because all of the per-
son’s energy is consumed by the dialysis cycle and thinking
it’s never going to get better. Patents tend to give up on eve-
rything else and have a negative outlook.

In this case, clinical teams can offer better patient engage-
ment, finding strategies to partner with patients to keep their
motivation high and keep them active in care. Motivational
interviewing can help people understand for themselves
what their drivers are. They also could consider pharmaco-
logical or non-pharmacological treatments for depression.

Teams can help patients start rescheduling some of the ac-
tivities they've given up that they enjoyed, such as calling or
visiting a friend or going out to dinner. “If [people] look at
[their] week, and it’s not only medical related, [they] tend to
feel a lot better and a lot more engaged in their care,” Cukor
said.

4) Symptom burden. A high symptom burden has been
reported in patients from a 2005 survey of 162 dialysis pa-
tients from three centers (3). In that study, over 50% of pa-
tients reported mood or sexual issues, sleep difficulties, pain,
and skin and gastrointestinal issues.

Poor sleep, in particular, can lead to a cycle of fatgue,
napping, decreased satisfaction with sleep, and anticipatory
anxiety related to sleep, Cukor said. Symptom burden also
can lead to a cycle of depression where patients aren' sleep-
ing well, aren’t active, feel tired, and don't have energy for
preferred activities. Pain, too, can start a cycle of not sleeping
well or feeling anxious or depressed.

Symptoms should be thought of as interconnected gears,
with one factor having the power to impact others. Clinical
teams should focus on the interference caused by symptoms,
to help patients return to more positive health cycles. Help-
ing someone with pain, for example, may allow that person
to get better sleep, which can in turn lead to improved mood.

“Targeting symptoms as clinical entities that are worth
treating is really important,” Cukor said. “Theyre not just
merely comorbidities but are real difficulties that people are
going through. Even if you can' solve all of them, if you
can alleviate some of them, that would be quite a significant
contribution to the patient’s quality of life.” Il
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Clinical Trials in Critical Care Presented at Kidney

Week 2021

By Karen Blum

ecent clinical trials in fluid therapies, COVID-19

treatment, and sepsis management were present-

ed at Kidney Week 2021 to keep nephrologists

up to date in critical care medicine: The Balanced
Solutions in Intensive Care Study (BaSICS) trial (1, 2) of bal-
anced solution versus 0.9% saline in critically ill patients; the
Efficacy and Safety of Baricitinib for the Treatment of Hospi-
talized Adults with COVID-19 (COV-BARRIER) trial (3);
and the Vitamin C, Thiamine, and Steroids in Sepsis (VIC-
TAS) trial (4) of vitamin C, thiamine, and hydrocortisone on
ventilator- and vasopressor-free days in sepsis.

BaSICS

There has been much debate over several decades regarding
the use of fluids in the intensive care unit (ICU). Although
saline solution has remained the primary fluid over time,
recent evidence from observational and randomized con-
trolled trials suggests that administration of balanced crystal-
loids results in better outcomes such as reduced mortality
and acute kidney injury (AKI). Additionally, infusion rate
has been commonly neglected as an aspect of fluid therapy
delivery in randomized controlled trials. BaSICS, published
as two reports in the journal of the American Medical Associa-
tion (JAMA) (1, 2), compared the effects of each fluid type as
well as two different infusion speeds.

BaSICS enrolled 11,052 patients in 75 ICUs across Bra-
zil. Participants were randomized to receive either Plasma-
Lyte or 0.9% saline and then further randomized to receive
these fluids at either 333 mL/hour or 999 mL/hour. Patients
included in the study were admitted to an ICU and required
at least 1 L of fluid expansion. They also were not expected
to be discharged the next day and had at least one risk factor
for AKI, such as age over 65 or presence of sepsis.

Baseline characteristics were similar. The mean age of
participants was 61, 44% were women, 50% required elec-
tive surgery as the reason for ICU admission, and 40% were
admitted for medical reasons. Of note, 30% of patients had
a Kidney Disease: Improving Global Outcomes (KDIGO)
score of 1 or greater at the time of enrollment. Sixty per-
cent were hypotensive, and 44% required some means of
mechanical ventilation.

The study found no difference in 90-day mortality rates
between those who received balanced solution (26.4%)
and saline (27.2%). There also was no difference in 90-day
mortality rates between those who received slower infusion
(26.6%) and faster infusion (27%). Furthermore, there were
no significant differences found in any of the secondary end-
points related to AKI with need for kidney replacement ther-
apy or AKI with KDIGO scores of 2 or higher on day 3 or 7.

Therefore, the findings do not support the use of bal-
anced solution over normal saline or a slower infusion rate,
said M. Elizabeth Wilcox, MD, PhD, an associate professor
of medicine at the University of Toronto and a staff inten-
sivist with University Health Network. There may be harm
for traumatic brain injury patients with the administration
of balanced solution, but further study is required, she said.

Index to Advenrtisers

COV-BARRIER

Some patients with COVID-19 develop intense, hyperin-
flammatory states leading to multiorgan failure and ICU
admission. Baricitinib, a selective JAK1/JAK2 inhibitor with
a known anti-inflammatory profile, was identified as a po-
tential intervention for the treatment of COVID-19. Since
then, several small cohort studies have provided some evi-
dence of clinical improvement with its use, Wilcox said.

COV-BARRIER was a phase 3, randomized, double-
blind controlled trial that enrolled 1525 patients with COV-
ID-19 and at least one elevated inflammatory marker at 101
centers across 12 countries. Patients were randomized to re-
ceive either standard-of-care therapy, including dexametha-
sone, or 4 mg of baricitinib daily for up to 14 days or unil
hospital discharge. Follow-up was conducted 28 and 60 days
after the last dose of the study drug.

The median patient age was 58, and 37% were women.
Approximately 88%-90% of patients required supplemen-
tal oxygen, noninvasive ventilation, or high-flow oxygen
delivered by nasal cannula. All participants had at least one
preexisting comorbid condition.

Twenty-eight percent of patients in the baricitinib group
and 31% of patients in the control group progressed to the
primary composite endpoint of receiving high-flow oxygen,
noninvasive ventilation, invasive mechanical ventilation, or
death at 28 days. All-cause mortality was reduced at 28 days
(8% vs. 13%) and at 60 days (10% vs. 15%) for the ba-
ricitinib group. Additionally, the frequency of serious adverse
events, including infections and venous thromboembolism,
was similar between groups.

Results suggest that baricitinib reduces both 28- and 60-
day mortality when given in addition to standard of care.

“This has very important implications in terms of it being
a possible treatment option to reduce overall deaths in the
context of a global burden of mortality during a pandemic,”
Wilcox said. A dose-adjusting study may be of use, she said,
as would potentially using a loading dose to prevent rapid
progression events.

VICTAS

Despite hundreds of pharmacologic agents and bundled
approaches to care for sepsis studied, approximately one-
third of patients hospitalized do not survive their diagnosis,
Wilcox said. In 2017, the combination of hydrocortisone,
vitamin C, and thiamine (HAT) received attention because
of a single study (5) that reported a 32% absolute reduction
in mortality in nearly 50 patients treated with the regimen
compared with historical controls. In 2020, accumulating
evidence from several additional studies failed to re-demon-
strate a mortality benefit.

VICTAS was intended to be a definitive trial exploring
the effects of this combination therapy on ventilator- and
vasopressor-free days in sepsis patients, Wilcox said. The
multi-center, double-blind, randomized controlled trial en-
rolled 501 patients with sepsis and respiratory or cardiovas-
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cular dysfunction from 43 US hospitals. Patients were rand-
omized to an intervention group in which they received 1.5
gof vitamin C, 100 mg of thiamine, and 50 mg of hydrocor-
tisone or received placebo within 4 hours of randomization
and every 6 hours after, up to 96 hours, or until they died or
were discharged from the ICU. The trial was stopped early
after changes in funder priorities.

Participants in the two groups were similar, with a me-
dian age of 62. Thirty percent were Black, and 46% were fe-
male. Patents were fairly ill, with a median sequental organ
failure assessment (SOFA) score of 9. The primary source of
infection was pneumonia in almost 40% of patients.

No statistically significant differences were seen between
the intervention and control groups’ ventilatory- or vaso-
pressor-free days, which were 25 or 26 days in each group,
respectively. Mortality rates also were largely similar, with a
40.5% mortality rate in the intervention group and a 37.8%
mortality rate in the control group at 180 days. These results
were consistent with recent randomized studies finding no
greater effectiveness of HAT as compared to placebo, but
they also confirmed that HAT is safe for this patient popula-
tion, Wilcox said.

“Underpowered trials fail to provide certainty in their con-
clusions,” she said. “Therefore, it really isn't going to be able to
settle the debate over HAT treatment in sepsis. Another study
may or may not be funded to answer that question.”
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