
Approximately 70% of laboratories using the 
Epic electronic health records system had 
implemented a recommendation to use race-
free kidney function estimates as of late 2022, 

according to Paul Palevsky, MD, past president of the 
National Kidney Foundation (NKF) and professor at the 
University of Pittsburgh, PA.

The recommendation to use the race-free estimates was 
issued by the joint NKF-ASN Task Force on Reassessing 
the Inclusion of Race in Diagnosing Kidney Diseases in 
September 2021.

“That is a remarkable uptake in a year,” said Palevsky 
during a 2022 Kidney Week session titled “Implementing 
the Race-Free eGFR Equations in Clinical Practice: Where 
Are We Now?” He noted that two of the largest commer-
cial laboratories, Labcorp and Quest Diagnostics, made 
the switch, as did the Veterans Affairs Health System.

The session highlighted rapid progress toward imple-
mentation of the NKF-ASN task force’s recommendations 
despite ongoing challenges (1). Task force Co-Chairs Neil 

Powe, MD, MPH, and Cynthia Delgado, MD, both pro-
fessors at the University of California, San Francisco, mod-
erated the session. As part of its 2021 report, the task force 
recommended immediate implementation of the Chronic 
Kidney Disease Epidemiology Collaboration (CKD-EPI) 
creatinine equation refit without a race adjustment, great-
er use of cystatin C to measure glomerular filtration rates 
(GFRs), and more research on GFR and health disparities. 

“The underlying reason for the task force recommen-
dation was the recognition that the use of race in clini-
cal algorithms is problematic and inappropriate—race is a 
social and not a biological construct,” Palevsky explained. 
“When assessing race in clinical algorithms, we risk accept-
ing health inequities as immutable facts rather than injus-
tices driven by social factors.”

Medication and transplant
The recommendations have immediate implications in neph-
rology for both medication dosing and transplant evaluations.
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It takes a multidisciplinary team, including a nurse 
coordinator, psychologist, and pharmacist, to suc-
cessfully run the Kidney Care First (KCF) program 
at The University of Alabama at Birmingham (UAB). 

The program’s lead nephrologist, Gaurav Jain, MD, a 
professor and associate division director of nephrology 
at UAB, described his experience during a Kidney Week 
2022 session entitled, “Value-Based Payment Models 
Generating New Approaches to Kidney Disease Care.” 
Jain and his colleagues chose to join the Centers for 
Medicare & Medicaid Services’ (CMS’) KCF value-based 
payment model (1) because they hoped it could decrease 
the cost of care and help boost patient transplant rates. 
Although assessing such outcomes will take more time, 

Jain said the program has already been rewarding and al-
lowed him to access additional patient care resources. “It’s 
a small program, but it gives me a lot of joy,” he said. “It’ll 
definitely make patients’ lives better.”

The KCF program and the Comprehensive Kidney 
Care Contracting (CKCC) options are part of the lat-
est evolution of value-based payment models for kidney 
care, along with the mandatory ESRD Treatment Choices 
(ETC) model. CMS designed the programs to incentiv-
ize nephrology practices to improve care for patients with 
late-stage chronic kidney disease (CKD) or kidney failure, 
also known as end stage kidney disease (ESKD). Panelists 

Inside
Kidney Watch 2023
Medicare model's focus on home 
dialysis and transplant, top clinical 
trials, post-AKI research, economic 
challenges for dialysis companies, plus 
Nephrology Match workforce challenges—the 
KN Board looks at top areas to watch in 2023.

Fellows First 
Malakoplakia in kidney transplant 
recipients

HIF stabilizers 
New era for treatment of anemia  
in kidney diseases?



2  |  ASN Kidney News  |  January 2023

11760965 NEPH Branded Journal Ad - KING size M4FR
Date:
Client:
Product:
Client Code:
WF Issue #
Releasing as:
Final Size:
Finishing:
Gutter:
Colors:

Producer:
AD:
AE:
QC:
Production:
Digital Artist:

11-21-2022 1:40 PM
HORIZON THERAPEUTICS
HORIZON -KRYSTEXXA
P-KRY-US-00353-2
None
PDFx1A
21"W x 14.5"H
Trim
0.5625"
4/c

Sandra Marchesini
Dorothy Philippou
Fay Tellefsen
None
Brian Binns
CHRISTIAN ENCIZO 2017

Job info

Team

Special Instructions

TT Fors (DemiBold, Bold, Light, Light Italic, 
Regular, Italic), Arial Narrow (Regular)

Fonts Images

Inks

PREPARED BY

Additional Information

Additional Comments for Sizing

Please release PDFX!A to Eddie Colón

Live: 9.5" x 13"

Bleed: 22" x 15" Cyan,  Magenta,  Yellow,  Black

HORI_A081001_4C.tif (CMYK; 300 ppi; 100%; 
32.6MB), changethecourseQR.tif (Gray; 3048 
ppi; 9.84%; 9.4MB), Horizon_Logo_Full-Col-
or_CMYK_Registered Logo.ai (7.98%; 53KB), 
KXX_Logo_Pos_4C.ai (66.59%, 66.29%; 81KB), 
11760971_2022_KXX_Brief_Summary_M14_
WF.pdf (89.15%; 149KB)

Scale: 1" = 1"

Bleed
Trim/Flat
Live/Safety

9.125" w x 11.375" h  9.125" w x 11.375" h
8.125" w x 10.875" h  8.125" w x 10.875" h
7.075" w x 10" h  7.075" w x 10" h 

Path: PrePress:Horizon:Krystexxa:11760965:P-KRY-US-00353-2_NEPH_Branded_Ad_King_M4FR.indd

PDFX1A _

References: 1. KRYSTEXXA (pegloticase) [prescribing information] Horizon. 2. Botson J, et al. 
J Clin Rheumatol. 2022;28:e129-e134. 3. Data on File. Horizon, March 2022.

INDICATION

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

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

IMPORTANT SAFETY INFORMATION

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

•  Anaphylaxis and infusion reactions have been reported to occur during and after administration of KRYSTEXXA.
•  Anaphylaxis may occur with any infusion, including a fi rst infusion, and generally manifests within 2 hours of the infusion. 

Delayed hypersensitivity reactions have also been reported.  
•  KRYSTEXXA should be administered in healthcare settings and by healthcare providers prepared to manage anaphylaxis 

and infusion reactions. 
•  Premedicate with antihistamines and corticosteroids and closely monitor for anaphylaxis for an appropriate period after 

administration of KRYSTEXXA. 
•  Monitor serum uric acid levels prior to each infusion and discontinue treatment if levels increase to above 6 mg/dL, 

particularly when 2 consecutive levels above 6 mg/dL are observed.
•  Screen patients at risk for glucose-6-phosphate dehydrogenase (G6PD) defi ciency prior to starting KRYSTEXXA. Hemolysis 

and methemoglobinemia have been reported with KRYSTEXXA in patients with G6PD defi ciency. KRYSTEXXA is contraindicated 
in patients with G6PD defi ciency.

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

Dissolve years of 
urate deposition3

ChangeTheCourse.com

KRYSTEXXA can change
the course of uncontrolled gout1

WARNINGS AND PRECAUTIONS

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

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

ADVERSE REACTIONS

The most commonly reported adverse reactions (≥5%) are:

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

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

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

>80%
relative improvement in patient response;
71% (71/100) vs 39% (20/52) complete response 

compared to KRYSTEXXA alone1*

87%
relative reduction in infusion reactions;

4% (4/96) vs 31% (15/49) compared to 
KRYSTEXXA alone1

KRYSTEXXA and the HORIZON logo are trademarks owned by or licensed to Horizon.
© 2022 Horizon Therapeutics plc P-KRY-US-00353-2 11/22

A 52-week, randomized, double-blind trial conducted in adult patients with chronic gout refractory
to conventional therapy to evaluate administration of KRYSTEXXA 8 mg Q2W co-administered 
 with 15 mg oral methotrexate QW and 1 mg oral folic acid QD vs KRYSTEXXA alone.1,2

QD, every day; QW, every week; Q2W, every 2 weeks.
* Complete sUA response: The primary effi  cacy endpoint was the proportion of responders, defi ned by 
patients achieving and maintaining sUA <6 mg/dL for at least 80% of the time during Month 6.1

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

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

IMPORTANT SAFETY INFORMATION

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

•  Anaphylaxis and infusion reactions have been reported to occur during and after administration of KRYSTEXXA.
•  Anaphylaxis may occur with any infusion, including a fi rst infusion, and generally manifests within 2 hours of the infusion. 

Delayed hypersensitivity reactions have also been reported.  
•  KRYSTEXXA should be administered in healthcare settings and by healthcare providers prepared to manage anaphylaxis 

and infusion reactions. 
•  Premedicate with antihistamines and corticosteroids and closely monitor for anaphylaxis for an appropriate period after 

administration of KRYSTEXXA. 
•  Monitor serum uric acid levels prior to each infusion and discontinue treatment if levels increase to above 6 mg/dL, 

particularly when 2 consecutive levels above 6 mg/dL are observed.
•  Screen patients at risk for glucose-6-phosphate dehydrogenase (G6PD) defi ciency prior to starting KRYSTEXXA. Hemolysis 

and methemoglobinemia have been reported with KRYSTEXXA in patients with G6PD defi ciency. KRYSTEXXA is contraindicated 
in patients with G6PD defi ciency.
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•  In patients with G6PD defi ciency.
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WARNINGS AND PRECAUTIONS

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

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

ADVERSE REACTIONS

The most commonly reported adverse reactions (≥5%) are:

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

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

Please see Brief Summary of Prescribing Information for KRYSTEXXA
on following page.
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relative improvement in patient response;
71% (71/100) vs 39% (20/52) complete response 

compared to KRYSTEXXA alone1*

87%
relative reduction in infusion reactions;

4% (4/96) vs 31% (15/49) compared to 
KRYSTEXXA alone1

KRYSTEXXA and the HORIZON logo are trademarks owned by or licensed to Horizon.
© 2022 Horizon Therapeutics plc P-KRY-US-00353-2 11/22

A 52-week, randomized, double-blind trial conducted in adult patients with chronic gout refractory
to conventional therapy to evaluate administration of KRYSTEXXA 8 mg Q2W co-administered 
 with 15 mg oral methotrexate QW and 1 mg oral folic acid QD vs KRYSTEXXA alone.1,2

QD, every day; QW, every week; Q2W, every 2 weeks.
* Complete sUA response: The primary effi  cacy endpoint was the proportion of responders, defi ned by 
patients achieving and maintaining sUA <6 mg/dL for at least 80% of the time during Month 6.1
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14 were Asian, 5 were Native Hawaiian/Other Pacific Islander 
and 5 identified as Other; 28 were Hispanic or Latino. Common 
co-morbid conditions among the enrolled patients included 
hypertension (63%), osteoarthritis (25%), hyperlipidemia (24%), 
gastroesophageal reflux disease (22%), obesity (20%), type 2 
diabetes (18%) and depression (16%). Patients with an eGFR 
<40 mL/min/1.73 m² were excluded from this trial.

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

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

Adverse  
Reaction

KRYSTEXXA
with 

Methotrexate
(N=96)
n (%)

KRYSTEXXA
Alone

(N=49)
n (%)

Gout flare 64 (67%) 35 (71%)

Arthralgia 13 (14%) 5 (10%)

COVID-19 9 (9%) 3 (6%)

Nausea 5 (5%) 6 (12%)

Fatigue 5 (5%) 2 (4%)

Infusion reaction 4 (4%)a 15 (31%)

Pain in extremity 1 (1%) 3 (6%)

Hypertension 1 (1%) 3 (6%)

Vomiting 0 4 (8%)

a Included one case of anaphylaxis

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

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

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

Adverse  
Reaction

KRYSTEXXA
8 mg every 2 
weeks (N=85)

na (%)

Placebo
(N=43)
n (%)

Gout flare 65 (77%) 35 (81%)

Infusion reaction 22 (26%) 2 (5%)

Nausea 10 (12%) 1 (2%)

Contusionb or 
Ecchymosisb 

9 (11%) 2 (5%)

Nasopharyngitis 6 (7%) 1 (2%)

Constipation 5 (6%) 2 (5%)

Chest Pain 5 (6%) 1 (2%)

Anaphylaxis 4 (5%) 0 (0%)

Vomiting 4 (5%) 1 (2%)

a If 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.

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

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

In a 52-week, randomized, double-blind trial which evaluated 
KRYSTEXXA co-administered with methotrexate compared to 
KRYSTEXXA alone, approximately 26% of patients had pre-
existing antibodies to pegloticase. Patients with an increase 
in titer from baseline or who were negative at baseline and 
developed an anti-pegloticase response at one or more post 
dose time points was 30% and 51%, for the KRYSTEXXA co-
administered with methotrexate and KRYSTEXXA alone treatment 
groups, respectively. Patients with higher antibody titers were 
more likely to have faster clearance and lower efficacy.

During pre-marketing 24-week controlled clinical trials with 
KRYSTEXXA alone, anti-pegloticase antibodies developed in 92% 
of patients treated with KRYSTEXXA every 2 weeks, and 28% 
for placebo. Anti-PEG antibodies were also detected in 42% of 
patients treated with KRYSTEXXA. High anti-pegloticase antibody 
titer was associated with a failure to maintain pegloticase-induced 
normalization of uric acid. The impact of anti-PEG antibodies on 
patients’ responses to other PEG-containing therapeutics  
is unknown.

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

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

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

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

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

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

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

Data 
Animal Data 
In 2 separate embryo-fetal developmental studies, pregnant 
rats and rabbits received pegloticase during the period of 
organogenesis at doses up to approximately 50 and 75 times 
the maximum recommended human dose (MRHD), respectively 
(on a mg/m² basis at maternal doses up to 40 and 30 mg/kg 
twice weekly, in rats and rabbits, respectively). No evidence of 
structural abnormalities was observed in rats or rabbits. However, 
decreases in mean fetal and pup body weights were observed 
at approximately 50 and 75 times the MRHD in rats and rabbits, 
respectively (on a mg/m² basis at maternal doses up to 40 and 30 
mg/kg every other day, in rats and rabbits, respectively).
No effects on mean fetal body weights were observed at 
approximately 10 and 25 times the MRHD in rats and rabbits, 
respectively (on a mg/m² basis at maternal doses up to 10 mg/kg 
twice weekly in both species).

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

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

Geriatric Use 
Of the total number of patients treated with KRYSTEXXA 8 mg 
every 2 weeks in the controlled studies, 34% (29 of 85) were 
65 years of age and older and 12% (10 of 85) were 75 years of 
age and older. No overall differences in safety or effectiveness 
were observed between older and younger patients, but greater 
sensitivity of some older individuals cannot be ruled out. No dose 
adjustment is needed for patients 65 years of age and older.

Renal Impairment 
No dose adjustment is required for patients with renal impairment. 
In a 52-week, randomized, double-blind trial which evaluated 
KRYSTEXXA co-administered with methotrexate compared to 
KRYSTEXXA alone, 85% of patients had chronic kidney disease 
based on estimated glomerular filtration rate (eGFR) of ≥ 40 to  
< 90 mL/min/1.73 m² at baseline. In the pre-marketing 24-week 
controlled clinical trials with KRYSTEXXA alone, a total of 32% 
(27 of 85) of patients treated with KRYSTEXXA 8 mg every 2 
weeks had a creatinine clearance of ≤62.5 mL/min. No overall 
differences in efficacy were observed.

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

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

Anaphylaxis and Infusion Reactions 
•  Anaphylaxis and infusion reactions can occur at any infusion 

while on therapy. Counsel patients on the importance of 
adhering to any prescribed medications to help prevent or 
lessen the severity of these reactions.

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

•  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.

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

•  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 [see Warnings and Precautions, Contraindications].

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

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

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

METHEMOGLOBINEMIA
See full prescribing information for complete boxed warning.

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

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

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

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

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

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

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

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

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

CONTRAINDICATIONS
KRYSTEXXA is contraindicated in:

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

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

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

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

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

KRYSTEXXA should be administered in a healthcare setting by 

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

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

Infusion Reactions
In a 52-week, controlled trial which evaluated KRYSTEXXA 
co-administered with methotrexate compared to KRYSTEXXA 
alone [see Adverse Reactions], patients were pre-treated with 
standardized infusion reaction prophylaxis and were discontinued 
from treatment with KRYSTEXXA if serum uric acid levels 
increased to above 6 mg/dL at 2 consecutive visits after the 
initiation of KRYSTEXXA therapy to reduce the risk of infusion 
reactions. Infusion reactions were reported in 4% of patients 
in the KRYSTEXXA co-administered with methotrexate group 
compared to 31% of patients treated with KRYSTEXXA alone 
experienced infusion reactions [see Adverse Reactions]. In both 
treatment groups, the majority of infusion reactions occurred at 
the first or second KRYSTEXXA infusion and during the time of 
infusion. Manifestations of these infusion reactions were similar 
to that observed in the pre-marketing trials.

During pre-marketing 24-week controlled clinical trials with 
KRYSTEXXA alone, KRYSTEXXA was not discontinued following 
2 consecutive serum uric acid levels above 6 mg/dL. Infusion 
reactions were reported in 26% of patients treated with 
KRYSTEXXA 8 mg every 2 weeks, and 41% of patients treated 
with KRYSTEXXA 8 mg every 4 weeks, compared to 5% of 
patients treated with placebo. These infusion reactions occurred in 
patients being pre-treated with an oral antihistamine, intravenous 
corticosteroid and/or acetaminophen. This pre-treatment may 
have blunted or obscured symptoms or signs of infusion reactions 
and therefore the reported frequency may be an underestimate. 

Manifestations of these reactions included urticaria (frequency of 
10.6%), dyspnea (frequency of 7.1%), chest discomfort (frequency 
of 9.5%), chest pain (frequency of 9.5%), erythema (frequency 
of 9.5%), and pruritus (frequency of 9.5%). These manifestations 
overlap with the symptoms of anaphylaxis, but in a given 
patient did not occur together to satisfy the clinical criteria for 
diagnosing anaphylaxis. Infusion reactions are thought to result 
from release of various mediators, such as cytokines. Infusion 
reactions occurred at any time during a course of treatment 
with approximately 3% occurring with the first infusion, and 
approximately 91% occurred during the time of infusion.

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

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

G6PD Deficiency Associated Hemolysis and 
Methemoglobinemia 
Life threatening hemolytic reactions and methemoglobinemia 
have been reported with KRYSTEXXA in patients with glucose-
6-phosphate dehydrogenase (G6PD) deficiency. Because 
of the risk of hemolysis and methemoglobinemia, do not 
administer KRYSTEXXA to patients with G6PD deficiency [see 
Contraindications]. Screen patients at risk for G6PD deficiency 
prior to starting KRYSTEXXA. For example, patients of African, 
Mediterranean (including Southern European and Middle  
Eastern), and Southern Asian ancestry are at increased risk  
for G6PD deficiency.

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

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

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

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

Congestive Heart Failure 
KRYSTEXXA has not been formally studied in patients with 
congestive heart failure, but some patients in the pre-marketing, 
24-week controlled clinical trials experienced exacerbation of 
congestive heart failure. Two cases of congestive heart failure 
exacerbation occurred during the trials in patients receiving 
treatment with KRYSTEXXA 8 mg every 2 weeks. No cases 
were reported in placebo-treated patients. Four subjects had 
exacerbations of pre-existing congestive heart failure while 
receiving KRYSTEXXA 8 mg every 2 weeks during the open-label 
extension study.

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

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

ADVERSE REACTIONS
The following serious adverse reactions are discussed in greater 
detail in other sections of the label:
• Anaphylaxis [see Warnings and Precautions]
• Infusion Reactions [see Warnings and Precautions]
•  G6PD Deficiency Associated Hemolysis and Methemoglobinemia 

[see Warnings and Precautions]
• Gout Flares [see Warnings and Precautions]
• Congestive Heart Failure [see Warnings and Precautions]

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

Co-administration with Methotrexate
A 52-week, randomized, double-blind trial was conducted in 
adult patients with chronic gout refractory to conventional 
therapy to evaluate administration of KRYSTEXXA 8 mg every  
2 weeks co-administered with weekly administration of oral 
methotrexate 15 mg, compared to KRYSTEXXA alone. In this trial, 
patients who were able to tolerate two weeks on methotrexate 
15 mg were then randomized to receive four additional weeks on 
either methotrexate 15 mg or matching placebo prior to initiating 
KRYSTEXXA therapy. A total of 152 subjects were randomized, 
and of these, 145 subjects completed the 4-week methotrexate 
run-in period and received KRYSTEXXA (96 subjects received 
KRYSTEXXA co-administered with methotrexate and 49 received 
KRYSTEXXA plus placebo) during the treatment period. All 
patients received pre-treatment with an oral antihistamine, 
intravenous corticosteroid and acetaminophen. These patients 
were between the ages of 24 and 83 years (average 55 years); 
135 patients were male and 17 and were female; 105 patients 
were White/Caucasian, 22 were Black/African American, 
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14 were Asian, 5 were Native Hawaiian/Other Pacific Islander 
and 5 identified as Other; 28 were Hispanic or Latino. Common 
co-morbid conditions among the enrolled patients included 
hypertension (63%), osteoarthritis (25%), hyperlipidemia (24%), 
gastroesophageal reflux disease (22%), obesity (20%), type 2 
diabetes (18%) and depression (16%). Patients with an eGFR 
<40 mL/min/1.73 m² were excluded from this trial.

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

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

Adverse  
Reaction

KRYSTEXXA
with 

Methotrexate
(N=96)
n (%)

KRYSTEXXA
Alone

(N=49)
n (%)

Gout flare 64 (67%) 35 (71%)

Arthralgia 13 (14%) 5 (10%)

COVID-19 9 (9%) 3 (6%)

Nausea 5 (5%) 6 (12%)

Fatigue 5 (5%) 2 (4%)

Infusion reaction 4 (4%)a 15 (31%)

Pain in extremity 1 (1%) 3 (6%)

Hypertension 1 (1%) 3 (6%)

Vomiting 0 4 (8%)

a Included one case of anaphylaxis

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

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

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

Adverse  
Reaction

KRYSTEXXA
8 mg every 2 
weeks (N=85)

na (%)

Placebo
(N=43)
n (%)

Gout flare 65 (77%) 35 (81%)

Infusion reaction 22 (26%) 2 (5%)

Nausea 10 (12%) 1 (2%)

Contusionb or 
Ecchymosisb 

9 (11%) 2 (5%)

Nasopharyngitis 6 (7%) 1 (2%)

Constipation 5 (6%) 2 (5%)

Chest Pain 5 (6%) 1 (2%)

Anaphylaxis 4 (5%) 0 (0%)

Vomiting 4 (5%) 1 (2%)

a If 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.

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

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

In a 52-week, randomized, double-blind trial which evaluated 
KRYSTEXXA co-administered with methotrexate compared to 
KRYSTEXXA alone, approximately 26% of patients had pre-
existing antibodies to pegloticase. Patients with an increase 
in titer from baseline or who were negative at baseline and 
developed an anti-pegloticase response at one or more post 
dose time points was 30% and 51%, for the KRYSTEXXA co-
administered with methotrexate and KRYSTEXXA alone treatment 
groups, respectively. Patients with higher antibody titers were 
more likely to have faster clearance and lower efficacy.

During pre-marketing 24-week controlled clinical trials with 
KRYSTEXXA alone, anti-pegloticase antibodies developed in 92% 
of patients treated with KRYSTEXXA every 2 weeks, and 28% 
for placebo. Anti-PEG antibodies were also detected in 42% of 
patients treated with KRYSTEXXA. High anti-pegloticase antibody 
titer was associated with a failure to maintain pegloticase-induced 
normalization of uric acid. The impact of anti-PEG antibodies on 
patients’ responses to other PEG-containing therapeutics  
is unknown.

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

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

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

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

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

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

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

Data 
Animal Data 
In 2 separate embryo-fetal developmental studies, pregnant 
rats and rabbits received pegloticase during the period of 
organogenesis at doses up to approximately 50 and 75 times 
the maximum recommended human dose (MRHD), respectively 
(on a mg/m² basis at maternal doses up to 40 and 30 mg/kg 
twice weekly, in rats and rabbits, respectively). No evidence of 
structural abnormalities was observed in rats or rabbits. However, 
decreases in mean fetal and pup body weights were observed 
at approximately 50 and 75 times the MRHD in rats and rabbits, 
respectively (on a mg/m² basis at maternal doses up to 40 and 30 
mg/kg every other day, in rats and rabbits, respectively).
No effects on mean fetal body weights were observed at 
approximately 10 and 25 times the MRHD in rats and rabbits, 
respectively (on a mg/m² basis at maternal doses up to 10 mg/kg 
twice weekly in both species).

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

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

Geriatric Use 
Of the total number of patients treated with KRYSTEXXA 8 mg 
every 2 weeks in the controlled studies, 34% (29 of 85) were 
65 years of age and older and 12% (10 of 85) were 75 years of 
age and older. No overall differences in safety or effectiveness 
were observed between older and younger patients, but greater 
sensitivity of some older individuals cannot be ruled out. No dose 
adjustment is needed for patients 65 years of age and older.

Renal Impairment 
No dose adjustment is required for patients with renal impairment. 
In a 52-week, randomized, double-blind trial which evaluated 
KRYSTEXXA co-administered with methotrexate compared to 
KRYSTEXXA alone, 85% of patients had chronic kidney disease 
based on estimated glomerular filtration rate (eGFR) of ≥ 40 to  
< 90 mL/min/1.73 m² at baseline. In the pre-marketing 24-week 
controlled clinical trials with KRYSTEXXA alone, a total of 32% 
(27 of 85) of patients treated with KRYSTEXXA 8 mg every 2 
weeks had a creatinine clearance of ≤62.5 mL/min. No overall 
differences in efficacy were observed.

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

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

Anaphylaxis and Infusion Reactions 
•  Anaphylaxis and infusion reactions can occur at any infusion 

while on therapy. Counsel patients on the importance of 
adhering to any prescribed medications to help prevent or 
lessen the severity of these reactions.

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

•  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.

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

•  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 [see Warnings and Precautions, Contraindications].

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

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

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

METHEMOGLOBINEMIA
See full prescribing information for complete boxed warning.

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

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

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

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

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

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

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

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

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

CONTRAINDICATIONS
KRYSTEXXA is contraindicated in:

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

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

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

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

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

KRYSTEXXA should be administered in a healthcare setting by 

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

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

Infusion Reactions
In a 52-week, controlled trial which evaluated KRYSTEXXA 
co-administered with methotrexate compared to KRYSTEXXA 
alone [see Adverse Reactions], patients were pre-treated with 
standardized infusion reaction prophylaxis and were discontinued 
from treatment with KRYSTEXXA if serum uric acid levels 
increased to above 6 mg/dL at 2 consecutive visits after the 
initiation of KRYSTEXXA therapy to reduce the risk of infusion 
reactions. Infusion reactions were reported in 4% of patients 
in the KRYSTEXXA co-administered with methotrexate group 
compared to 31% of patients treated with KRYSTEXXA alone 
experienced infusion reactions [see Adverse Reactions]. In both 
treatment groups, the majority of infusion reactions occurred at 
the first or second KRYSTEXXA infusion and during the time of 
infusion. Manifestations of these infusion reactions were similar 
to that observed in the pre-marketing trials.

During pre-marketing 24-week controlled clinical trials with 
KRYSTEXXA alone, KRYSTEXXA was not discontinued following 
2 consecutive serum uric acid levels above 6 mg/dL. Infusion 
reactions were reported in 26% of patients treated with 
KRYSTEXXA 8 mg every 2 weeks, and 41% of patients treated 
with KRYSTEXXA 8 mg every 4 weeks, compared to 5% of 
patients treated with placebo. These infusion reactions occurred in 
patients being pre-treated with an oral antihistamine, intravenous 
corticosteroid and/or acetaminophen. This pre-treatment may 
have blunted or obscured symptoms or signs of infusion reactions 
and therefore the reported frequency may be an underestimate. 

Manifestations of these reactions included urticaria (frequency of 
10.6%), dyspnea (frequency of 7.1%), chest discomfort (frequency 
of 9.5%), chest pain (frequency of 9.5%), erythema (frequency 
of 9.5%), and pruritus (frequency of 9.5%). These manifestations 
overlap with the symptoms of anaphylaxis, but in a given 
patient did not occur together to satisfy the clinical criteria for 
diagnosing anaphylaxis. Infusion reactions are thought to result 
from release of various mediators, such as cytokines. Infusion 
reactions occurred at any time during a course of treatment 
with approximately 3% occurring with the first infusion, and 
approximately 91% occurred during the time of infusion.

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

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

G6PD Deficiency Associated Hemolysis and 
Methemoglobinemia 
Life threatening hemolytic reactions and methemoglobinemia 
have been reported with KRYSTEXXA in patients with glucose-
6-phosphate dehydrogenase (G6PD) deficiency. Because 
of the risk of hemolysis and methemoglobinemia, do not 
administer KRYSTEXXA to patients with G6PD deficiency [see 
Contraindications]. Screen patients at risk for G6PD deficiency 
prior to starting KRYSTEXXA. For example, patients of African, 
Mediterranean (including Southern European and Middle  
Eastern), and Southern Asian ancestry are at increased risk  
for G6PD deficiency.

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

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

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

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

Congestive Heart Failure 
KRYSTEXXA has not been formally studied in patients with 
congestive heart failure, but some patients in the pre-marketing, 
24-week controlled clinical trials experienced exacerbation of 
congestive heart failure. Two cases of congestive heart failure 
exacerbation occurred during the trials in patients receiving 
treatment with KRYSTEXXA 8 mg every 2 weeks. No cases 
were reported in placebo-treated patients. Four subjects had 
exacerbations of pre-existing congestive heart failure while 
receiving KRYSTEXXA 8 mg every 2 weeks during the open-label 
extension study.

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

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

ADVERSE REACTIONS
The following serious adverse reactions are discussed in greater 
detail in other sections of the label:
• Anaphylaxis [see Warnings and Precautions]
• Infusion Reactions [see Warnings and Precautions]
•  G6PD Deficiency Associated Hemolysis and Methemoglobinemia 

[see Warnings and Precautions]
• Gout Flares [see Warnings and Precautions]
• Congestive Heart Failure [see Warnings and Precautions]

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

Co-administration with Methotrexate
A 52-week, randomized, double-blind trial was conducted in 
adult patients with chronic gout refractory to conventional 
therapy to evaluate administration of KRYSTEXXA 8 mg every  
2 weeks co-administered with weekly administration of oral 
methotrexate 15 mg, compared to KRYSTEXXA alone. In this trial, 
patients who were able to tolerate two weeks on methotrexate 
15 mg were then randomized to receive four additional weeks on 
either methotrexate 15 mg or matching placebo prior to initiating 
KRYSTEXXA therapy. A total of 152 subjects were randomized, 
and of these, 145 subjects completed the 4-week methotrexate 
run-in period and received KRYSTEXXA (96 subjects received 
KRYSTEXXA co-administered with methotrexate and 49 received 
KRYSTEXXA plus placebo) during the treatment period. All 
patients received pre-treatment with an oral antihistamine, 
intravenous corticosteroid and acetaminophen. These patients 
were between the ages of 24 and 83 years (average 55 years); 
135 patients were male and 17 and were female; 105 patients 
were White/Caucasian, 22 were Black/African American, 
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14 were Asian, 5 were Native Hawaiian/Other Pacific Islander 
and 5 identified as Other; 28 were Hispanic or Latino. Common 
co-morbid conditions among the enrolled patients included 
hypertension (63%), osteoarthritis (25%), hyperlipidemia (24%), 
gastroesophageal reflux disease (22%), obesity (20%), type 2 
diabetes (18%) and depression (16%). Patients with an eGFR 
<40 mL/min/1.73 m² were excluded from this trial.

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

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

Adverse  
Reaction

KRYSTEXXA
with 

Methotrexate
(N=96)
n (%)

KRYSTEXXA
Alone

(N=49)
n (%)

Gout flare 64 (67%) 35 (71%)

Arthralgia 13 (14%) 5 (10%)

COVID-19 9 (9%) 3 (6%)

Nausea 5 (5%) 6 (12%)

Fatigue 5 (5%) 2 (4%)

Infusion reaction 4 (4%)a 15 (31%)

Pain in extremity 1 (1%) 3 (6%)

Hypertension 1 (1%) 3 (6%)

Vomiting 0 4 (8%)

a Included one case of anaphylaxis

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

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

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

Adverse  
Reaction

KRYSTEXXA
8 mg every 2 
weeks (N=85)

na (%)

Placebo
(N=43)
n (%)

Gout flare 65 (77%) 35 (81%)

Infusion reaction 22 (26%) 2 (5%)

Nausea 10 (12%) 1 (2%)

Contusionb or 
Ecchymosisb 

9 (11%) 2 (5%)

Nasopharyngitis 6 (7%) 1 (2%)

Constipation 5 (6%) 2 (5%)

Chest Pain 5 (6%) 1 (2%)

Anaphylaxis 4 (5%) 0 (0%)

Vomiting 4 (5%) 1 (2%)

a If 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.

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

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

In a 52-week, randomized, double-blind trial which evaluated 
KRYSTEXXA co-administered with methotrexate compared to 
KRYSTEXXA alone, approximately 26% of patients had pre-
existing antibodies to pegloticase. Patients with an increase 
in titer from baseline or who were negative at baseline and 
developed an anti-pegloticase response at one or more post 
dose time points was 30% and 51%, for the KRYSTEXXA co-
administered with methotrexate and KRYSTEXXA alone treatment 
groups, respectively. Patients with higher antibody titers were 
more likely to have faster clearance and lower efficacy.

During pre-marketing 24-week controlled clinical trials with 
KRYSTEXXA alone, anti-pegloticase antibodies developed in 92% 
of patients treated with KRYSTEXXA every 2 weeks, and 28% 
for placebo. Anti-PEG antibodies were also detected in 42% of 
patients treated with KRYSTEXXA. High anti-pegloticase antibody 
titer was associated with a failure to maintain pegloticase-induced 
normalization of uric acid. The impact of anti-PEG antibodies on 
patients’ responses to other PEG-containing therapeutics  
is unknown.

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

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

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

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

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

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

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

Data 
Animal Data 
In 2 separate embryo-fetal developmental studies, pregnant 
rats and rabbits received pegloticase during the period of 
organogenesis at doses up to approximately 50 and 75 times 
the maximum recommended human dose (MRHD), respectively 
(on a mg/m² basis at maternal doses up to 40 and 30 mg/kg 
twice weekly, in rats and rabbits, respectively). No evidence of 
structural abnormalities was observed in rats or rabbits. However, 
decreases in mean fetal and pup body weights were observed 
at approximately 50 and 75 times the MRHD in rats and rabbits, 
respectively (on a mg/m² basis at maternal doses up to 40 and 30 
mg/kg every other day, in rats and rabbits, respectively).
No effects on mean fetal body weights were observed at 
approximately 10 and 25 times the MRHD in rats and rabbits, 
respectively (on a mg/m² basis at maternal doses up to 10 mg/kg 
twice weekly in both species).

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

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

Geriatric Use 
Of the total number of patients treated with KRYSTEXXA 8 mg 
every 2 weeks in the controlled studies, 34% (29 of 85) were 
65 years of age and older and 12% (10 of 85) were 75 years of 
age and older. No overall differences in safety or effectiveness 
were observed between older and younger patients, but greater 
sensitivity of some older individuals cannot be ruled out. No dose 
adjustment is needed for patients 65 years of age and older.

Renal Impairment 
No dose adjustment is required for patients with renal impairment. 
In a 52-week, randomized, double-blind trial which evaluated 
KRYSTEXXA co-administered with methotrexate compared to 
KRYSTEXXA alone, 85% of patients had chronic kidney disease 
based on estimated glomerular filtration rate (eGFR) of ≥ 40 to  
< 90 mL/min/1.73 m² at baseline. In the pre-marketing 24-week 
controlled clinical trials with KRYSTEXXA alone, a total of 32% 
(27 of 85) of patients treated with KRYSTEXXA 8 mg every 2 
weeks had a creatinine clearance of ≤62.5 mL/min. No overall 
differences in efficacy were observed.

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

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

Anaphylaxis and Infusion Reactions 
•  Anaphylaxis and infusion reactions can occur at any infusion 

while on therapy. Counsel patients on the importance of 
adhering to any prescribed medications to help prevent or 
lessen the severity of these reactions.

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

•  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.

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

•  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 [see Warnings and Precautions, Contraindications].

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

Manufactured by: 
Horizon Therapeutics Ireland DAC 
Dublin, Ireland 

US License Number 2022 
Distributed by: 
Horizon Therapeutics USA, Inc.
Deerfield, IL 60015

KRYSTEXXA and the HORIZON logo are trademarks owned by  
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KRYSTEXXA® (pegloticase) injection, for intravenous use

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

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

METHEMOGLOBINEMIA
See full prescribing information for complete boxed warning.

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

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

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

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

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

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

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

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

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

CONTRAINDICATIONS
KRYSTEXXA is contraindicated in:

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

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

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

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

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

KRYSTEXXA should be administered in a healthcare setting by 

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

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

Infusion Reactions
In a 52-week, controlled trial which evaluated KRYSTEXXA 
co-administered with methotrexate compared to KRYSTEXXA 
alone [see Adverse Reactions], patients were pre-treated with 
standardized infusion reaction prophylaxis and were discontinued 
from treatment with KRYSTEXXA if serum uric acid levels 
increased to above 6 mg/dL at 2 consecutive visits after the 
initiation of KRYSTEXXA therapy to reduce the risk of infusion 
reactions. Infusion reactions were reported in 4% of patients 
in the KRYSTEXXA co-administered with methotrexate group 
compared to 31% of patients treated with KRYSTEXXA alone 
experienced infusion reactions [see Adverse Reactions]. In both 
treatment groups, the majority of infusion reactions occurred at 
the first or second KRYSTEXXA infusion and during the time of 
infusion. Manifestations of these infusion reactions were similar 
to that observed in the pre-marketing trials.

During pre-marketing 24-week controlled clinical trials with 
KRYSTEXXA alone, KRYSTEXXA was not discontinued following 
2 consecutive serum uric acid levels above 6 mg/dL. Infusion 
reactions were reported in 26% of patients treated with 
KRYSTEXXA 8 mg every 2 weeks, and 41% of patients treated 
with KRYSTEXXA 8 mg every 4 weeks, compared to 5% of 
patients treated with placebo. These infusion reactions occurred in 
patients being pre-treated with an oral antihistamine, intravenous 
corticosteroid and/or acetaminophen. This pre-treatment may 
have blunted or obscured symptoms or signs of infusion reactions 
and therefore the reported frequency may be an underestimate. 

Manifestations of these reactions included urticaria (frequency of 
10.6%), dyspnea (frequency of 7.1%), chest discomfort (frequency 
of 9.5%), chest pain (frequency of 9.5%), erythema (frequency 
of 9.5%), and pruritus (frequency of 9.5%). These manifestations 
overlap with the symptoms of anaphylaxis, but in a given 
patient did not occur together to satisfy the clinical criteria for 
diagnosing anaphylaxis. Infusion reactions are thought to result 
from release of various mediators, such as cytokines. Infusion 
reactions occurred at any time during a course of treatment 
with approximately 3% occurring with the first infusion, and 
approximately 91% occurred during the time of infusion.

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

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

G6PD Deficiency Associated Hemolysis and 
Methemoglobinemia 
Life threatening hemolytic reactions and methemoglobinemia 
have been reported with KRYSTEXXA in patients with glucose-
6-phosphate dehydrogenase (G6PD) deficiency. Because 
of the risk of hemolysis and methemoglobinemia, do not 
administer KRYSTEXXA to patients with G6PD deficiency [see 
Contraindications]. Screen patients at risk for G6PD deficiency 
prior to starting KRYSTEXXA. For example, patients of African, 
Mediterranean (including Southern European and Middle  
Eastern), and Southern Asian ancestry are at increased risk  
for G6PD deficiency.

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

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

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

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

Congestive Heart Failure 
KRYSTEXXA has not been formally studied in patients with 
congestive heart failure, but some patients in the pre-marketing, 
24-week controlled clinical trials experienced exacerbation of 
congestive heart failure. Two cases of congestive heart failure 
exacerbation occurred during the trials in patients receiving 
treatment with KRYSTEXXA 8 mg every 2 weeks. No cases 
were reported in placebo-treated patients. Four subjects had 
exacerbations of pre-existing congestive heart failure while 
receiving KRYSTEXXA 8 mg every 2 weeks during the open-label 
extension study.

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

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

ADVERSE REACTIONS
The following serious adverse reactions are discussed in greater 
detail in other sections of the label:
• Anaphylaxis [see Warnings and Precautions]
• Infusion Reactions [see Warnings and Precautions]
•  G6PD Deficiency Associated Hemolysis and Methemoglobinemia 

[see Warnings and Precautions]
• Gout Flares [see Warnings and Precautions]
• Congestive Heart Failure [see Warnings and Precautions]

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

Co-administration with Methotrexate
A 52-week, randomized, double-blind trial was conducted in 
adult patients with chronic gout refractory to conventional 
therapy to evaluate administration of KRYSTEXXA 8 mg every  
2 weeks co-administered with weekly administration of oral 
methotrexate 15 mg, compared to KRYSTEXXA alone. In this trial, 
patients who were able to tolerate two weeks on methotrexate 
15 mg were then randomized to receive four additional weeks on 
either methotrexate 15 mg or matching placebo prior to initiating 
KRYSTEXXA therapy. A total of 152 subjects were randomized, 
and of these, 145 subjects completed the 4-week methotrexate 
run-in period and received KRYSTEXXA (96 subjects received 
KRYSTEXXA co-administered with methotrexate and 49 received 
KRYSTEXXA plus placebo) during the treatment period. All 
patients received pre-treatment with an oral antihistamine, 
intravenous corticosteroid and acetaminophen. These patients 
were between the ages of 24 and 83 years (average 55 years); 
135 patients were male and 17 and were female; 105 patients 
were White/Caucasian, 22 were Black/African American, 
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14 were Asian, 5 were Native Hawaiian/Other Pacific Islander 
and 5 identified as Other; 28 were Hispanic or Latino. Common 
co-morbid conditions among the enrolled patients included 
hypertension (63%), osteoarthritis (25%), hyperlipidemia (24%), 
gastroesophageal reflux disease (22%), obesity (20%), type 2 
diabetes (18%) and depression (16%). Patients with an eGFR 
<40 mL/min/1.73 m² were excluded from this trial.

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

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

Adverse  
Reaction

KRYSTEXXA
with 

Methotrexate
(N=96)
n (%)

KRYSTEXXA
Alone

(N=49)
n (%)

Gout flare 64 (67%) 35 (71%)

Arthralgia 13 (14%) 5 (10%)

COVID-19 9 (9%) 3 (6%)

Nausea 5 (5%) 6 (12%)

Fatigue 5 (5%) 2 (4%)

Infusion reaction 4 (4%)a 15 (31%)

Pain in extremity 1 (1%) 3 (6%)

Hypertension 1 (1%) 3 (6%)

Vomiting 0 4 (8%)

a Included one case of anaphylaxis

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

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

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

Adverse  
Reaction

KRYSTEXXA
8 mg every 2 
weeks (N=85)

na (%)

Placebo
(N=43)
n (%)

Gout flare 65 (77%) 35 (81%)

Infusion reaction 22 (26%) 2 (5%)

Nausea 10 (12%) 1 (2%)

Contusionb or 
Ecchymosisb 

9 (11%) 2 (5%)

Nasopharyngitis 6 (7%) 1 (2%)

Constipation 5 (6%) 2 (5%)

Chest Pain 5 (6%) 1 (2%)

Anaphylaxis 4 (5%) 0 (0%)

Vomiting 4 (5%) 1 (2%)

a If 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.

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

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

In a 52-week, randomized, double-blind trial which evaluated 
KRYSTEXXA co-administered with methotrexate compared to 
KRYSTEXXA alone, approximately 26% of patients had pre-
existing antibodies to pegloticase. Patients with an increase 
in titer from baseline or who were negative at baseline and 
developed an anti-pegloticase response at one or more post 
dose time points was 30% and 51%, for the KRYSTEXXA co-
administered with methotrexate and KRYSTEXXA alone treatment 
groups, respectively. Patients with higher antibody titers were 
more likely to have faster clearance and lower efficacy.

During pre-marketing 24-week controlled clinical trials with 
KRYSTEXXA alone, anti-pegloticase antibodies developed in 92% 
of patients treated with KRYSTEXXA every 2 weeks, and 28% 
for placebo. Anti-PEG antibodies were also detected in 42% of 
patients treated with KRYSTEXXA. High anti-pegloticase antibody 
titer was associated with a failure to maintain pegloticase-induced 
normalization of uric acid. The impact of anti-PEG antibodies on 
patients’ responses to other PEG-containing therapeutics  
is unknown.

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

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

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

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

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

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

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

Data 
Animal Data 
In 2 separate embryo-fetal developmental studies, pregnant 
rats and rabbits received pegloticase during the period of 
organogenesis at doses up to approximately 50 and 75 times 
the maximum recommended human dose (MRHD), respectively 
(on a mg/m² basis at maternal doses up to 40 and 30 mg/kg 
twice weekly, in rats and rabbits, respectively). No evidence of 
structural abnormalities was observed in rats or rabbits. However, 
decreases in mean fetal and pup body weights were observed 
at approximately 50 and 75 times the MRHD in rats and rabbits, 
respectively (on a mg/m² basis at maternal doses up to 40 and 30 
mg/kg every other day, in rats and rabbits, respectively).
No effects on mean fetal body weights were observed at 
approximately 10 and 25 times the MRHD in rats and rabbits, 
respectively (on a mg/m² basis at maternal doses up to 10 mg/kg 
twice weekly in both species).

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

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

Geriatric Use 
Of the total number of patients treated with KRYSTEXXA 8 mg 
every 2 weeks in the controlled studies, 34% (29 of 85) were 
65 years of age and older and 12% (10 of 85) were 75 years of 
age and older. No overall differences in safety or effectiveness 
were observed between older and younger patients, but greater 
sensitivity of some older individuals cannot be ruled out. No dose 
adjustment is needed for patients 65 years of age and older.

Renal Impairment 
No dose adjustment is required for patients with renal impairment. 
In a 52-week, randomized, double-blind trial which evaluated 
KRYSTEXXA co-administered with methotrexate compared to 
KRYSTEXXA alone, 85% of patients had chronic kidney disease 
based on estimated glomerular filtration rate (eGFR) of ≥ 40 to  
< 90 mL/min/1.73 m² at baseline. In the pre-marketing 24-week 
controlled clinical trials with KRYSTEXXA alone, a total of 32% 
(27 of 85) of patients treated with KRYSTEXXA 8 mg every 2 
weeks had a creatinine clearance of ≤62.5 mL/min. No overall 
differences in efficacy were observed.

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

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

Anaphylaxis and Infusion Reactions 
•  Anaphylaxis and infusion reactions can occur at any infusion 

while on therapy. Counsel patients on the importance of 
adhering to any prescribed medications to help prevent or 
lessen the severity of these reactions.

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

•  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.

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

•  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 [see Warnings and Precautions, Contraindications].

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

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

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

METHEMOGLOBINEMIA
See full prescribing information for complete boxed warning.

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

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

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

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

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

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

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

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

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

CONTRAINDICATIONS
KRYSTEXXA is contraindicated in:

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

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

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

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

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

KRYSTEXXA should be administered in a healthcare setting by 

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

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

Infusion Reactions
In a 52-week, controlled trial which evaluated KRYSTEXXA 
co-administered with methotrexate compared to KRYSTEXXA 
alone [see Adverse Reactions], patients were pre-treated with 
standardized infusion reaction prophylaxis and were discontinued 
from treatment with KRYSTEXXA if serum uric acid levels 
increased to above 6 mg/dL at 2 consecutive visits after the 
initiation of KRYSTEXXA therapy to reduce the risk of infusion 
reactions. Infusion reactions were reported in 4% of patients 
in the KRYSTEXXA co-administered with methotrexate group 
compared to 31% of patients treated with KRYSTEXXA alone 
experienced infusion reactions [see Adverse Reactions]. In both 
treatment groups, the majority of infusion reactions occurred at 
the first or second KRYSTEXXA infusion and during the time of 
infusion. Manifestations of these infusion reactions were similar 
to that observed in the pre-marketing trials.

During pre-marketing 24-week controlled clinical trials with 
KRYSTEXXA alone, KRYSTEXXA was not discontinued following 
2 consecutive serum uric acid levels above 6 mg/dL. Infusion 
reactions were reported in 26% of patients treated with 
KRYSTEXXA 8 mg every 2 weeks, and 41% of patients treated 
with KRYSTEXXA 8 mg every 4 weeks, compared to 5% of 
patients treated with placebo. These infusion reactions occurred in 
patients being pre-treated with an oral antihistamine, intravenous 
corticosteroid and/or acetaminophen. This pre-treatment may 
have blunted or obscured symptoms or signs of infusion reactions 
and therefore the reported frequency may be an underestimate. 

Manifestations of these reactions included urticaria (frequency of 
10.6%), dyspnea (frequency of 7.1%), chest discomfort (frequency 
of 9.5%), chest pain (frequency of 9.5%), erythema (frequency 
of 9.5%), and pruritus (frequency of 9.5%). These manifestations 
overlap with the symptoms of anaphylaxis, but in a given 
patient did not occur together to satisfy the clinical criteria for 
diagnosing anaphylaxis. Infusion reactions are thought to result 
from release of various mediators, such as cytokines. Infusion 
reactions occurred at any time during a course of treatment 
with approximately 3% occurring with the first infusion, and 
approximately 91% occurred during the time of infusion.

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

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

G6PD Deficiency Associated Hemolysis and 
Methemoglobinemia 
Life threatening hemolytic reactions and methemoglobinemia 
have been reported with KRYSTEXXA in patients with glucose-
6-phosphate dehydrogenase (G6PD) deficiency. Because 
of the risk of hemolysis and methemoglobinemia, do not 
administer KRYSTEXXA to patients with G6PD deficiency [see 
Contraindications]. Screen patients at risk for G6PD deficiency 
prior to starting KRYSTEXXA. For example, patients of African, 
Mediterranean (including Southern European and Middle  
Eastern), and Southern Asian ancestry are at increased risk  
for G6PD deficiency.

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

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

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

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

Congestive Heart Failure 
KRYSTEXXA has not been formally studied in patients with 
congestive heart failure, but some patients in the pre-marketing, 
24-week controlled clinical trials experienced exacerbation of 
congestive heart failure. Two cases of congestive heart failure 
exacerbation occurred during the trials in patients receiving 
treatment with KRYSTEXXA 8 mg every 2 weeks. No cases 
were reported in placebo-treated patients. Four subjects had 
exacerbations of pre-existing congestive heart failure while 
receiving KRYSTEXXA 8 mg every 2 weeks during the open-label 
extension study.

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

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

ADVERSE REACTIONS
The following serious adverse reactions are discussed in greater 
detail in other sections of the label:
• Anaphylaxis [see Warnings and Precautions]
• Infusion Reactions [see Warnings and Precautions]
•  G6PD Deficiency Associated Hemolysis and Methemoglobinemia 

[see Warnings and Precautions]
• Gout Flares [see Warnings and Precautions]
• Congestive Heart Failure [see Warnings and Precautions]

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

Co-administration with Methotrexate
A 52-week, randomized, double-blind trial was conducted in 
adult patients with chronic gout refractory to conventional 
therapy to evaluate administration of KRYSTEXXA 8 mg every  
2 weeks co-administered with weekly administration of oral 
methotrexate 15 mg, compared to KRYSTEXXA alone. In this trial, 
patients who were able to tolerate two weeks on methotrexate 
15 mg were then randomized to receive four additional weeks on 
either methotrexate 15 mg or matching placebo prior to initiating 
KRYSTEXXA therapy. A total of 152 subjects were randomized, 
and of these, 145 subjects completed the 4-week methotrexate 
run-in period and received KRYSTEXXA (96 subjects received 
KRYSTEXXA co-administered with methotrexate and 49 received 
KRYSTEXXA plus placebo) during the treatment period. All 
patients received pre-treatment with an oral antihistamine, 
intravenous corticosteroid and acetaminophen. These patients 
were between the ages of 24 and 83 years (average 55 years); 
135 patients were male and 17 and were female; 105 patients 
were White/Caucasian, 22 were Black/African American, 
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Most drugs approved over the past 40 to 50 years have 
dosing recommendations based on creatinine clearance, 
explained Thomas Nolin, PharmD, PhD, associate dean 
for research and associate professor of pharmacy and thera-
peutics in the Department of Medicine at the University 
of Pittsburgh. 

“What do we do with the hundreds of drugs we use 
every day that have drug-dosing recommendations based 
on creatinine clearance?” he asked. Nolin said he is work-
ing on an NKF Pharmacy Engagement Work Group with 
Wendy St. Peter, PharmD, professor with the College of 
Pharmacy at the University of Minnesota in Minneapolis, 
to find ways to improve the dosing information available 
for clinicians. 

Guidance from the US Food & Drug Administration 
for drug manufacturers on drug pharmacokinetics in pa-
tients with kidney impairment in 2020 called for dosing 
information using contemporary estimated GFR (eGFR) 
calculators (2), which could have a major impact on dos-
ing recommendations going forward, Nolin said. Already, 
some pharmaceutical companies have incorporated eGFR 
recommendations on dosing labels for newer drugs, in-
cluding canagliflozin, he noted.

Eliminating race from kidney function estimates 
also has implications for kidney transplants, said John 
Friedewald, MD, professor of medicine and surgery in the 
Divisions of Nephrology and Hypertension and Organ 
Transplantation, respectively, at Northwestern University, 
Chicago, IL. He explained that race-based equations could 
overestimate kidney function for Black adults leading to 
delayed referral for transplant.

“Exposure to dialysis is our patient’s greatest risk,” 
Friedewald said. “Getting a transplant sooner is much bet-
ter and increases longevity.” Because of this, obtaining an 
accurate GFR is very important, he continued. He cited 
evidence that suggests the new recommendations would 
help reduce racial disparities in wait list time (3). “Timing 
is really important because you want to get patients [who] 
accumulated waiting time if they are preemptive (trans-
plant candidates) so you can have time to find and evaluate 
appropriate living donors,” he said.

Living donor evaluations also rely on an accurate GFR, 
Friedewald said. He noted that ideally, living donors have 
a GFR greater than 90 mL/minute body surface adjusted. 
However, transplant centers may consider people with 
GFRs between 60 and 90 mL/minute depending on sev-
eral factors. They will also compare kidney function in the 
donor’s kidneys and recommend leaving the donor with 
a better kidney. “GFR isn’t the only thing that goes into 
evaluating a donor for approval,” he said. “But GFR is one 
of the more important factors, and it is often a contraindi-
cation if someone does not have [an] adequate GFR. So, 
getting the right GFR is important.”

Friedewald explained that a substantial number of po-
tential donors could be misclassified based on eGFRs. One 
concern is that donors could be turned away during initial 
screening based on an inaccurate eGFR and never make it 
to the next step, he said. With the new equations, he noted, 
there may be more errors at the higher end of the GFR 
spectrum than at the lower end. Most transplant programs 
use a measured GFR to evaluate patients later in their can-
didacy. However, he expressed concern that inaccurate es-
timates during early screening could dissuade candidates 
from completing a donor evaluation.

“The answer here is to cast a wide net and not rely on 
an estimation equation alone to evaluate a living donor,” he 
said. “For living-donor candidates, I stress [that] a measured 
GFR is preferred for accuracy and proper stratification.”

Laboratory hurdles
The NKF’s CKDintercept program (4) helped lay the 

ground for the rapid uptake of race-free kidney estimates, 
Palevsky said. Through the program, the NKF was already 
working with large commercial laboratories, pathology so-
cieties, and academic institutions to improve kidney dis-
ease diagnoses before the task force’s recommendations. 
However, he noted that hurdles to implementing the cysta-
tin C recommendations remain. 

Palevsky explained that the number of laboratories 
able to run cystatin C tests remains low, at approximately 
200 across the country. However, an analysis of data from 
Labcorp suggests that the number of cystatin C tests in-
creased between 2012 and 2019 (5), but cystatin C tests are 
still orders of magnitude less common than creatinine tests, 
he noted. For example, in 2018, laboratories conducted ap-
proximately 110,000 cystatin C tests compared with about 
39 million creatinine tests, he said. “We don’t have clear-
cut guidance on who should be tested with cystatin C,” 
he said.

The 2012 Kidney Disease Improving Global Outcomes 
(KDIGO) guidelines recommend using cystatin C to con-
firm testing when creatinine-based estimates may be less 
reliable (6), and Palevsky cited a review of the evidence 
and circumstances where cystatin C may be appropriate 
(7). Some examples included patients whose eGFR is close 
to cutoff points or patients who are elderly, inactive, have 
cancer, are on a vegetarian diet, or are living with HIV 
or cirrhosis for whom creatinine-based tests may overes-
timate kidney function. He noted that creatinine might 
underestimate kidney function in other patients, such as 
bodybuilders.

Cystatin C cost barriers
There are also barriers to broader cystatin C implementa-
tion, including a much higher cost than for creatinine, 
Palevsky said. For example, he noted that a cystatin C test 
costs $18.52 compared with $5.12 for a creatinine test 
based on Medicare pricing.

Amy Karger, MD, PhD, a clinical pathologist and asso-
ciate professor in the Department of Laboratory Medicine 
and Pathology at the University of Minnesota, noted that 
a lack of standardized reagents and methods had stymied 
wider use of cystatin C. However, she cited data from the 
College of American Pathologists (CAP) that show stand-
ardized assays increased between 2014 and 2019 (8). She 
recommended that nephrologists make sure their labs are 
using a standardized assay. “There are still some old, out-
dated platforms being used in clinical laboratories that 
don’t use standard reagents,” she said. “It’s an important 
question to ask as a nephrologist if you are looking at 
bringing in that assay.”

Traditionally, Karger noted, cystatin C was run primar-
ily at reference labs or academic centers because it required 
specialized laboratory equipment. The 2019 CAP survey 
data show that only 7% of laboratories offered the test 
in-house, and 93% sent it to reference laboratories. More 
laboratory instrument manufacturers have made cystatin C 
tests available on equipment found in most clinical labora-
tories. However, it is still often considered a specialty test 
rather than a routine one because of low demand for the 
test, she explained. That may change as health systems push 
for greater access. She noted that the Veterans Affairs Health 
System started requiring at least one lab in each regional 
network to offer cystatin C testing by September 1, 2022.

Karger explained that low use of cystatin C tests in a 
health system could create financial disincentives for bring-
ing the testing in-house. She said there are one-time and 
continuous costs for adding and maintaining a new assay. 
Spreading these costs over a few tests drives up individual 
test costs and can lead to wide variability in the costs of tests 
among health care systems implementing different test vol-
umes. Palevsky noted that the price for a cystatin C test 
could be as high as $50 at some laboratories. As a result, 
many low-volume laboratories will opt to send out cystatin 
C tests, which creates additional barriers for clinicians try-
ing to order creatinine and cystatin C concurrently, Karger 
added. “They are not going to get those results in the same 
time frame,” she said.

Karger noted that working with manufacturers to make 
the tests more accessible and to lower reagent costs is a 
critical first step to overcoming these challenges. Greater 
use of the tests will help reduce the costs of reagents, she 
noted. She explained that updating clinical practice guide-
lines to include when it is appropriate to use cystatin C will 
help increase test volumes and justify reimbursement for 
the tests. “I encourage nephrologists to proactively engage 
their clinical laboratory directors about options for bring-
ing testing in-house,” Karger said. “If nephrology can lead 
efforts to support evidence-based utilization and increase 
test volumes, this can make in-house testing financially sus-
tainable for clinical laboratories.”

Palevsky agreed that nephrologists should be proactive 
about working with their colleagues in other specialties 
and laboratories regarding the use of the cystatin C test. 
He noted that the NKF published recommendations (9) 
to help laboratories implement race-free kidney function 
equations. However, he also cautioned that embracing the 
task force’s advice is the first step in what must be a larger 
effort for the field of nephrology. 

“While adopting race-free eGFR equations and increas-
ing cystatin C use is important, these changes alone are in-
adequate for addressing the disparities in nephrology care,” 
Palevsky concluded. “We need not lose sight of the bigger 
picture we need to achieve.”  
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at the Kidney Week session discussed what it is like to par-
ticipate and how these new payment models have changed 
from earlier versions.  

Misaligned incentives
Panelist Daniel Weiner, MD, MS, highlighted the evolu-
tion of value-based payment models in nephrology and the 
need to better align incentives with the program’s goals. 
He noted that nephrology’s “moonshot” came 50 years ago 
when in 1972 amendments to the Social Security Act ex-
tended Medicare coverage to patients with kidney failure 
(2). Weiner said that approximately 10,000 people at that 
time in the United States were receiving dialysis through a 
“hodgepodge” of programs funded by foundations or the 
Veterans Health Administration, but many patients did 
not have access to the treatments. “We got access for as 
many people—or almost as many people—in this country 
who needed a life-saving treatment,” he said. But chal-
lenges and barriers to access remain, he noted.  

One of those challenges has been the high cost of 
providing care for those with kidney failure. CMS pays 
approximately $50 billion yearly on the care of people 
with kidney failure or approximately 7% of Medicare’s 
budget, comprised of $37 billion through traditional fee-
for-service spending and $13 billion through Medicare 
Advantage in 2020. “Health care is the largest expenditure 
by the U.S. government, and dialysis is one of the largest 
line items in that expenditure,” Weiner said.  Of the $37 
billion in fee-for-service spending on people with kidney 
failure in 2020, $12.6 billion was spent on outpatient 
dialysis. 

CMS has created a series of value-based care initiatives 
to reduce costs while promoting the best possible care. 
The first was a “bundle” or pay-for-performance program 
mandated by the Medicare Improvements for Patients and 
Providers Act of 2008 for dialysis providers (3). Weiner 
noted, however, that CMS paid physicians under a sepa-
rate monthly capitation program. “We actually get paid 
much better for caring for people who are receiving dialy-
sis than we do for keeping somebody from needing dialy-
sis,” he said. “That’s a misaligned incentive.”  

The Comprehensive End-Stage Renal Disease (ESRD) 
Care Model (4) created accountable care organizations for 
patients with kidney failure who shared the cost savings 
and losses with CMS based on quality measures. It incen-
tivized the organizations to keep patients out of hospitals 
and as healthy as possible. Weiner noted that it included 
the use of patient navigators and patient advisory com-
mittees, but the program only included patients with kid-
ney failure. There was a misaligned incentive because pa-
tients receiving a transplant—often among the healthiest 

patients at a dialysis organization—could hurt the organi-
zation’s bottom line, he said.  

More recent policy developments, such as the 2019 
Advancing American Kidney Health initiative (5), aim to 
reduce the number of U.S. individuals developing kidney 
failure by 25% by 2030, substantially increase the number 
receiving home dialysis by 2025, and double the number 
of kidneys available for transplant by 2030, Weiner not-
ed. Newer, value-based care programs, such as the ETC 
model, have also added incentives to increase the number 
of patients on transplant lists and the number of patients 
on home dialysis, he said. But, he said, the pandemic and 
current staffing shortages make assessing their effects dif-
ficult. He worried that using transplant wait lists versus 
transplants might create misaligned incentives. “The key 
thing here is that it doesn’t move upstream,” he said.

He acknowledged that the fragmented nature of the 
U.S. health care system makes continuity of care for pa-
tients with chronic health conditions difficult. There are 
separate “silos” for care of kidney diseases, dialysis, and 
transplant care. Too often, patients in the early stages of 
kidney diseases go undetected because of a lack of screen-
ing for kidney diseases. “We’re not screening adequately 
for albuminuria, and by the time people get to us, it is too 
late,” he said. “We have to move much farther upstream.”

Team-based care
The KCF model builds on the ETC model, according to 
CMS. To participate, Jain said a practice must have at least 
one nephrologist with approximately 200 patients with 
ESKD and at least 350 patients with stage 4 or 5 kidney 
disease. Smaller practices, he noted, can team up with oth-
er practice partners. He and his colleagues have teamed up 
with Banner Health in Phoenix, AZ, and the University of 
California, Los Angeles (UCLA).  

The practices get an extra $35 monthly for each patient 
on home dialysis in addition to their monthly capitation 

payment, Jain said. They get a quarterly capitated pay-
ment for patients with advanced CKD equivalent to what 
they would get paid for patients on dialysis. The financial 
“backbone” of the program is a $15,000 bonus paid over 3 
years for every patient who receives and maintains a trans-
plant, Jain said. He said there is also a performance-based 
adjustment to the payments based on a predetermined set 
of quality metrics.

Session speaker Dylan Steer, MD, a nephrologist at 
the Balboa Nephrology Medical Group in La Jolla, CA, 
said the CKCC is an accountable care organization model 
that uses the same quality metrics as the KCF program. 
Participating organizations still get capitation payments 
but also share in Medicare cost savings or losses. The pro-
gram has three shared savings options: graduated, 50%, or 
100%. He noted that participation in the first cohort of 
CKCC has been high, with approximately 2400 aligned 
nephrologists and 200 transplant providers participat-
ing. Additionally, approximately 63,000 patients with 
kidney diseases and 54,000 patients with kidney failure 

receive care through one of the participating organiza-
tions. Patient activation is one of the key quality measures 
in both CKCC and KCF. Other quality measures include 
optimal kidney failure starts and depression remission, 
Steer said.

Patients must complete surveys assessing their activa-
tion every 6 months. The survey asks patients questions, 
such as whether they feel competent to carry out their 
medical treatments at home, if they are experiencing men-
tal illness symptoms, or if they know what each medica-
tion does. It is often the first time that a patient has been 
asked these types of questions, Jain said, and it creates an 
opportunity to intervene. Steer said he was initially skepti-
cal of the patient activation surveys but that the patient 
feedback has been very positive.

Steer and Jain emphasized the need for an upfront 
investment to succeed in either program. Jain’s team in-
cludes a full-time registered nurse coordinator. There is 
also a nephropsychology clinic staffed one-half day each 
week by a psychologist who sees all of the program’s pa-
tients. The psychologist helps talk with patients about the 
importance of sleep and medication compliance, helps 
patients with depression, or addresses the concerns of pa-
tients who are afraid to start dialysis. A pharmacist from 
Auburn University also works with patients 1 day each 
week, goes through patients’ medications, and helps them 
troubleshoot. Jain also works with DaVita’s CKD Insights 
program, which pulls all the CKD patient data into a plat-
form that allows a patient navigator to identify patients 
who may be at risk for hospitalization or who need dialysis 
education or a dialysis access procedure. Jain said it is also 
essential to get help running the program’s business and 
informatics side and to set aside enough time for the lead 
physician working in the program. “The nephrologists 
need to be at the center of the care,” he said.  

Jain emphasized the importance of choosing the right 
partners: “Find someone who is similar minded and 
similar sized and talk with [him or her] and assess [him 
or her].” He noted that he and his colleagues at Banner 
Health and UCLA have learned from each other.

Steer also emphasized the importance of picking the 
right partners, making sure participating nephrologists 
have dedicated time for the program, and working with 
the onsite team to troubleshoot as issues arise. He ac-
knowledged that starting a value-based care program can 
be daunting but can also help to better align an institu-
tion’s values with the care it provides. “You don’t have to 
be perfect; just better,” Steer concluded.  
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Two More Studies Show Nova POC  
Creatinine/eGFR is As Accurate or  

More Accurate Than Laboratory Methods
Study One:
Accuracy Equal to Traceable Gold Standard Creatinine Method
Nova StatSensor capillary and venous whole blood POC specimens were directly compared to 
the same patient’s venous samples measured by the laboratory gold standard ID-LCMS creatinine 
method. StatSensor POC concordance with ID-LCMS at a creatinine decision-making level of  
1.2 mg/dL performed equally to the laboratory. 
“Consequently, the sensitivity and specificity of the capillary blood testing post-calibration alignment  
was 100% and 98.3% respectively, indicating that the device is suitable to screen for CKD in POC  
settings and is a reliable method to assess a patient’s renal status in the field.”

 Dubois JA et al. Creatinine standardization: a key consideration in evaluating whole blood creatinine monitoring systems for CKD screening. Analytical  
 and Bioanalytical Chemistry (2022) 414:3279–3289.  

Study Two:
Accuracy Better Than the Laboratory Jaffe Creatinine/eGFR Method
StatSensor Creatinine/eGFR showed better accuracy than the Jaffe creatinine/eGFR at identifying 
patients in the decision-making eGFR range of 60-89 when both methods were compared to the 
gold standard measured GFR.
“The performance of POC devices [StatSensor] to detect eGFR in the range 60–89 mL/min/1.73 m2 is  
of particular interest. With limited access to renal replacement therapy for severe kidney disease, it is  
advantageous to detect individuals with early disease who may benefit from renal protective measures. 
There was improved accuracy in this area compared to laboratory Jaffe measurements.”

 Currin S et al. Evaluating chronic kidney disease in rural South Africa: comparing estimated glomerular filtration rate using point-of-care creatinine to  
 iohexol measured GFR. Clin Chem Med Lab 2021

novabiomedical.com

Point-of-Care Whole  
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Malakoplakia in Kidney Transplant Recipients  
By Kanza Haq

Malakoplakia is derived from Greek words, 
meaning “soft plaque.” It is a rare, chronic, 
granulomatous disease that was first report-
ed in 1902 by Leonor Michaelis and Carl 

Gutmann. Malakoplakia was initially thought to exclusively 
involve the urogenital tract, but it can affect any organ of the 
body and has been reported in the gastrointestinal tract, brain, 
bones, adrenal glands, lymph nodes, lungs, skin, and other 
organs (1). Most patients affected by malakoplakia have as-
sociated conditions characterized by some degree of immuno-
suppression, and it has been described in patients with solid 
organ transplant and kidney transplantation in particular. 
Other risk factors include recurrent urinary tract infections 
(UTIs), autoimmune diseases requiring steroid use, chronic 
systemic diseases, neoplasia, chemotherapy, alcohol abuse, 
and poorly controlled diabetes (2). Although it is more com-
monly seen in kidney transplant recipients, there are reported 
cases of malakoplakia in patients with liver, cardiac, and he-
matopoietic stem cell transplantation as well (3–5). Kidney 
transplant malakoplakia cannot only involve allograft paren-
chyma; it has also been reported in extra-renal sites (e.g., ure-
ter, bladder, gastrointestinal tract, skin, submandibular gland, 
testicles, and prostate) (6–8).

Clinical features
Previous reports in kidney transplant recipients suggest a higher 
prevalence of malakoplakia in women and in patients with re-
current Escherichia coli UTI (8, 9). Following transplantation, 
the onset of malakoplakia has been reported within months 
and up to 1 decade or more later. Clinical presentation is very 
variable; it usually manifests as chronic dysfunction of the al-
lograft, recurrent UTIs, or renal mass. E. coli is the predomi-
nant microorganism identified in most cases, although other 
organisms have been implicated, such as Klebsiella, Proteus, 
Citrobacter, Corynebacterium, and Aerobacter species (8–10).

Pathogenesis
The pathogenesis of malakoplakia is not well understood 
but thought to involve reduced levels of cyclic guanosine 
monophosphate (cGMP) in mononuclear cells, causing 
impaired lysosome function and intracellular lysis of phago-
cytosed bacteria (11). This leads to persistence of infection, 
and the granulomatous reaction generates the appearance of 
soft, yellowish nodules and plaques on gross examination. 
(Imaging and diagnostic features are elucidated in Table 1.) 

Treatment/prognosis
Data about the therapeutic approaches to treat malakopla-
kia are limited, but the mainstay of treatment in transplant 
patients is reduction in immunosuppression and long-term 

antibiotics. Antibiotics having intracellular penetration are 
recommended, but ideal treatment duration still remains 
unclear. Treatment time of a few weeks to months has been 
described in previous reports with variable outcomes (8–10). 
The cholinergic agonist bethanechol has also been used with 
antibiotics to improve intracellular killing of the organisms 
by increasing cGMP levels. Some cases are refractory to anti-
biotic treatment and ultimately require surgical management. 
Prognosis of malakoplakia has improved over time, likely due 
to use of appropriate antibiotics and minimization of immu-
nosuppressive regimens. The mortality rate has decreased, but 
non-recovery of renal function leading to graft failure is still 
seen (8–10). An important caveat is to consider graft rejec-
tion risk while reducing immunosuppression, especially in 
the early posttransplant period.  

Conclusion
It is important to consider malakoplakia in the differential 
diagnosis for allograft dysfunction with a history of recurrent 
UTI or a mass in kidney transplant patients. Recognition 
and understanding of malakoplakia are important because it 
is a pathologic condition that has not been well studied and 
can contribute to loss of graft function and morbidity. More 
high-quality data are needed to elucidate treatment options 
for malakoplakia and to better understand long-term seque-
lae and its implications on prognosis.  

Kanza Haq, MD, is with the Division of Nephrology, 
Department of Medicine, Johns Hopkins University School of 
Medicine, Baltimore, MD.

The author reports no conflicts of interest.

References

1. Wielenberg AJ, et al. Malacoplakia presenting as a solitary 
renal mass. AJR Am J Roentgenol 2004; 183:1703–1705. 
doi: 10.2214/ajr.183.6.01831703

2. Dobyan DC, et al. Renal malacoplakia reappraised. 
Am J Kidney Dis 1993; 22:243–252. doi: 10.1016/
s0272-6386(12)70313-x

3. Rull R, et al. Malakoplakia in the gastrointestinal tract of a 
liver transplant recipient. Transplantation 1995; 59:1492–
1494. doi: 10.1097/00007890-199505270-00026

4. Elkeeb D, et al. A case of primary cutaneous malako-
plakia in a cardiac transplant recipient. JAAD Case Rep 
2018; 4:982–984. doi: 10.1016/j.jdcr.2018.09.015

5. Robinson T, Streu E. Malakoplakia after allogeneic he-
matopoietic stem cell transplantation. Oncol Nurs Forum 
2015; 42:558–561. doi: 10.1188/15.ONF.558-561

6. Berney T, et al. Malakoplakia of the caecum in a 

kidney-transplant recipient: Presentation as acute tu-
moral perforation and fatal outcome. Transpl Int 1999; 
12:293–296. doi: 10.1007/s001470050227

7. Mitchell A, Dugas A. Malakoplakia of the colon follow-
ing renal transplantation in a 73 year old woman: Report 
of a case presenting as intestinal perforation. Diagn Pathol 
2019; 14:22. doi: 10.1186/s13000-019-0799-z

8. Augusto JF, et al. Renal transplant malakoplakia: Case 
report and review of the literature. NDT Plus 2008; 
1:340–343. doi: 10.1093/ndtplus/sfn028

9. Nieto-Ríos JF, et al. Malakoplakia after kidney transplan-
tation: Case report and literature review. Transpl Infect Dis 
2017; 19:e12731. doi: 10.1111/tid.12731

10. Patel MR, et al. Renal graft malakoplakia masquerading 
post-transplant lymphoproliferative disorder. BMJ Case 
Rep 2021; 14:e244228. doi: 10.1136/bcr-2021-244228

11. Abdou NI, et al. Malakoplakia: Evidence for monocyte 
lysosomal abnormality correctable by cholinergic agonist 
in vitro and in vivo. N Engl J Med 1977; 297:1413–1419. 
doi: 10.1056/NEJM197712292972601

12. Keitel E, et al. Diffuse parenchymal form of malako-
plakia in renal transplant recipient: A case report. Clin 
Nephrol 2014; 81:435–439. doi: 10.5414/CN107506

13. Kalimuthu LM, et al. Malakoplakia presenting as a mass 
in the transplanted kidney: A malignancy mimicker on 
PET/CT. Clin Nucl Med 2021; 46:60–62. doi: 10.1097/
RLU.0000000000003385

14. Puerto IM, et al. Renal malakoplakia as a pseu-
dotumoral lesion in a renal transplant patient: A 
case report. Int J Urol 2007; 14:655–657. doi: 
10.1111/j.1442-2042.2007.01804.x

15. Pusl T, et al. Malacoplakia in a renal transplant recipi-
ent. Eur J Intern Med 2006; 17:133–135. doi: 10.1016/j.
ejim.2005.09.017

16. Melloul MM, et al. Scintigraphic evaluation of pa-
renchymal malakoplakia in a transplanted kid-
ney. Clin Nucl Med 1988; 13:525–526. doi: 
10.1097/00003072-198807000-00012

Imaging features

Computed tomography Ill-defined solid masses; solitary nodule mimicking neoplasms or post-
transplant lymphoproliferative disorders; pseudo-tumoral lesions or dif-
fuse infiltrative parenchymal involvement (10, 12–14)

Magnetic resonance imaging Poorly defined low signal intensity nodules related to the presence of 
calcium and iron in the Michaelis-Gutmann bodies (15); findings in a 
previous report of increased uptake on a gallium scan and decreased 
uptake on dimercaptosuccinic acid (DMSA) in the involved area (16)

Diagnostic features

Graft biopsy is required to establish the diagnosis and for timely treatment decisions. Pathognomonic 
biopsy findings are histocytes with granular cytoplasm (von Hansemann cells) and targetoid intra-cytoplas-
mic Periodic acid-Schiff (PAS)-positive inclusions, called Michaelis-Gutmann bodies (2) (Figures 1 and 2).

Michaelis-Gutmann bodies are derived from remnants of partially phagocytosed bacteria with iron and 
calcium deposits. Identification sometimes may require special stains, such as the von Kossa stain for 
calcium and the Prussian blue stain for iron.

Table 1. Imaging and diagnostic features in malakoplakia

Figure 1. Hematoxylin and eosin (H&E) stain

Figure 2. Periodic acid-Schiff (PAS) stain

Figures 1 and 2 illustrate high-power renal 
parenchyma showing histocytes with abundant 
PAS-positive, granular cytoplasm, and targetoid 
Michaelis-Gutmann bodies (arrows). 
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 Painless 
Cannulation: 
Music to My 
Ears 
By Ronak Patel and Yana Etkin

Cannulation during hemodialysis (HD) may 
not only be painful but is also associated 
with worse outcomes. Having a higher pain 
score during fistula cannulation is indepen-

dently associated with missing HD sessions (1). It has 
been shown that missing just one session over a course 
of a few months is associated with a 68% higher rate 
of mortality (2). Moreover, untreated pain may increase 
the risk of developing needle phobia, tachycardia, and 
vasovagal syncope and contribute to future noncompli-
ance. For all of these reasons, it is essential to consider 
managing pain with cannulation.

A number of strategies can help reduce pain associ-
ated with access cannulation, such as local anesthetic 
agents, topical heat, cryotherapy, and aromatherapy (3). 
Additionally, music interventions have been found to 
provide an effective complementary approach for the 
relief of acute, procedural, and cancer/chronic pain in 
the medical setting (4). 

In a recent CJASN study, Inayama and colleagues 
(5) evaluated the role of music on decreasing pain dur-
ing cannulation of HD access. The multicenter, single-
blinded, crossover, randomized trial recruited 121 pa-
tients from five dialysis facilities in Japan who reported 
pain on cannulation. The treatment group listened to 
Mozart for 8 minutes before the cannulation procedure 
and underwent a cannulation while listening to music. 
To reduce the risk of bias, the authors set their control 
group as “white noise” rather than “no sound.” Using a 
visual analog scale score, they found that cannulation 
pain can be reduced by 12% when patients listen to mu-
sic. Although there was no significant difference in anxi-
ety, vital signs, or stress markers, the ability to reduce 
pain with minimal cost was substantial.

There were important limitations to the study, such 
as gender and culture. Needle fear and needle phobia 
have been found to be more prevalent in women than in 
men (6), and yet, in this study, 71% of the participants 
were male. Although Mozart is appreciated by many 
people around the world, the music may not be familiar 
to some. We must consider how a patient’s background 
may play a role in response to the type of music played. 
It is unclear if the therapeutic effect of Mozart’s sonata is 
generalizable or is directly related to the “enjoyment” the 
person may experience listening to this particular music. 

A study that examines combining various adjuncts listed 
above is lacking in the literature and would provide a 
better algorithm to reduce pain. 

Overall, the outcomes of the study focused on patient 
satisfaction and could lead to improved, long-term use 
of access sites. Poor cannulation habits can lead to com-
plications related to access. The 2019 Kidney Disease 
Outcomes Quality Initiative (KDOQI) Guidelines 
recommend rope ladder cannulation as the preferred 
cannulation technique for arteriovenous fistulas (7). 
However, patients who experience pain with cannu-
lation may prefer the “area cannulation” technique in 
which the same site is repeatedly accessed, causing scar-
ring, nerve damage, and then less pain in subsequent ac-
cesses. This technique leads to aneurysm formations, de-
creases the life span of the fistula, and should be avoided 
(7, 8). With pain reduction, the technique of area can-
nulation can finally be a thing of the past. 

Music during dialysis access cannulation provides no 
added risk to the patient or facility and is simple to im-
plement in dialysis centers. The CJASN study (5) did 
highlight the use of music as an adjunct to reduce pain.

Outcomes of various pain management techniques 
during HD access cannulation were analyzed in a recent 
systematic review of 35 studies (3). Cryotherapy was 
found to be the best adjunctive technique to reduce can-
nulation pain. Authors concluded that other interven-
tions, such as aromatherapy, thermotherapy, and trans-
cutaneous electrical stimulation, need further testing in 
a larger population to ascertain the effectiveness of pain 
reduction. None of the studies included in the analysis 
combined alternative therapies together to achieve an 
augmented effect. There is a clear need for further stud-
ies to determine which combinations of adjuncts can 
provide the most pain relief for our patients. 
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Thank you to Anupam Agarwal and Susan 
Quaggin for their outstanding service to 
ASN. The entire kidney community owes 
them a debt of gratitude for their skilled and 

transformative leadership in 2020, 2021, and 2022. 
During their tenure, ASN accomplished an impressive 
number of meaningful achievements, some of which I 
have outlined in Table 1.

ASN was fortunate to have Anupam and Sue in 
charge during these challenging times. While bringing 
us through a pandemic, handling the tragic loss of our 
colleague and dear friend Barbara Murphy, and moving 
ASN forward, they served additional years and gave of 
themselves with grace, humility, and wisdom. The suc-
cess of ASN Kidney Week 2022—our first in-person 
annual meeting since 2019—is a testament to how well 
they guided ASN while always keeping the needs of our 
patients and members as priorities. Anupam and Sue set 
a high bar, and they are hard acts to follow.

I recognize that you may not know me, so I thought 
it would be helpful to share a bit about myself. Starting 
at the beginning, I was born in Brooklyn (one of the five 
boroughs that form New York City) and mostly grew up 
there. My father was an allergist and immunologist who 
loved all aspects of his work in academic medicine: ca-
ring for his patients, conducting research, and teaching 
the next generation. His enthusiasm for the profession 
was so infectious that I became a physician, my younger 
brother is a hematologist-oncologist, and my younger 
sister is a physician’s assistant who works with patients 
on peritoneal dialysis.

My father worked at the State University of New York 
Downstate Health Sciences University, where his friend 
and colleague, nephrologist Eli Friedman, worked as well. 
My mother, initially a nurse by training, became an epi-
demiologist, in large part inspired by working with Dr.  
Friedman on hepatitis B prevalence and transmission in 
dialysis patients (1). I started in the nephrology world 
working with Dr. Friedman on animal models he had 
developed to study diabetic nephropathy as well as 
participating in meetings to design a dialysis machine 

that could be carried around in a suitcase (2). During a 
summer spent at The Jackson Laboratory in Bar Harbor, 
ME, I was exposed to life as a bench science immuno-
logist.

Perhaps it was these early experiences that helped 
me decide on a career in nephrology when, as a medi-
cine resident, I was encouraged by Fredric Coe, Susan 
Fellner, Marshall Lindheimer, Mark Richter, and Gary 
Toback. During fellowship, I fell in love with transplant 
for the benefits it provided patients, the immunologic 
challenges, the medical complexities, and the multi-
disciplinary nature of the field. Transplant nephrology 
was not an area of focus for the University of Chicago 
(UC) nephrology faculty at the time, and patients were 
managed by the transplant surgeons. With that post-
transplant care model, I saw the opportunity to make a 
difference in patient outcomes and address nonsurgical 
issues faced by our transplant recipients.

Although there were leading bench immunologists 
at UC, the challenge for me at the start of my career 
was a lack of clinical transplant nephrologists to create 
a program. This lack of on-site transplant nephrology 
propelled me to reach out to the relatively small group 
of transplant nephrologists nationwide at the time. They 
welcomed me into the transplant nephrology world, 
providing mentorship and opportunities as well as gene-
rously sharing their experience and expertise.  

At the end of fellowship, I readily accepted an oppor-
tunity to stay as the first official UC transplant nephro-
logist and founded the Clinical Transplant Nephrology 
Program. By accepting this position, my home became 
the city of Chicago, where I now live with my husband, 
Stephen Daiter, a photography dealer who runs a gallery 
and, when home from school, our daughter, Maya, as 
well as our dog, Ursa.

Over time, the one-person transplant nephrology 
program grew. I was able to recruit wonderful colleagues 
who have worked with me at different points, including 

James Chon, Amishi Desai, Pradeep Kadambi, Sambha-
vi Krishnamoorthy, Yousuf Kyeso, Basit Javaid, and Pra-
tik Shah. I also started a transplant nephrology fellows-
hip and have helped train more than 20 fellows (and 
counting!) who have contributed to several aspects of 
nephrology, making our field that much better. I could 
not be prouder of each of them.

On the national front, I worked closely with a nu-
mber of groups besides ASN, including the Ameri-
can Board of Internal Medicine, American Society of 
Transplantation (AST), Kidney Disease: Improving 
Global Outcomes, National Kidney Foundation, and 
Women in Nephrology. After I had the honor of ser-
ving on the AST Board of Directors, ASN became my 
professional home, where I’ve worked closely with the 
dedicated members and staff on several initiatives and 
committees. 

What is my focus for 2023? To start, I will continue 
to center any plans based on the four priorities outlined 
in the We’re United 4 Kidney Health campaign (3). The 
campaign’s four priorities provide direction while leaving 
room for all of us to find connection and meaning in 
our work, be it to intervene earlier to prevent, diagnose, 
coordinate care, and educate; transform transplant and 
increase access to donor kidneys; accelerate innovation 
and expand patient choice; or achieve equity and eli-
minate disparities. Progress in any of these domains is a 
win for our patients and for our specialty.

As a personal interest, as well as what would have been 
a focus of Barbara Murphy’s tenure as ASN President 
in 2022, I enthusiastically embrace the opportunity to 
emphasize We’re United 4 Kidney Health’s second pri- 
ority: transforming transplant. I see 2023 as a chance to 
build bridges between general nephrology and transplant 
nephrology. At times, our existing system does not serve 
patients as well as it could, making transplant more of 
a privilege than an equitably accessible treatment. As a 
community, we should strive for a transplant system that 
maximizes patients’ access to a kidney transplant—no 
matter their means, their background, or where they 
live.

With bipartisan, bicameral interest in government to 
improve the transplant system, focusing on transplant 
is timely. Transplant is not a new emphasis for ASN, 
which has been helping to shape policy in this arena for 
years, including working closely with three consecutive 
presidential administrations. We are drafting several 
guiding principles that will underpin the transplant po-
licy work for next year including:  affirm that kidney 
transplant is the optimal therapy for kidney failure,  ar-
ticulate that the goal of the kidney transplant ecosystem 
should be to maximize access to a kidney transplant, 
and acknowledge that many simultaneous changes to 
the current approach to kidney transplant must occur 
urgently to achieve this goal. 

With these principles forming the foundation, five 
objectives will guide everything we will do to transform 
transplant:
1  Expedite reforms necessary to maximize patient ac-

cess to transplant.
2  Enable the use of more organs to allow more pa-

tients to receive a transplant.
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3  Establish transparency to improve patient access 
to transplant and address barriers in the kidney 
transplant ecosystem.

4  Encourage investment in transplant-related research 
and innovation.

5  Embrace modern technology to increase every pa-
tient’s access to transplant.

In addition to these principles and objectives, I am 
also passionate about finding ways to ensure we provide 
appropriate long-term care for transplant recipients. 
The COVID-19 pandemic exposed the many challen-
ges faced by  people who are immunosuppressed. Focu-
sing on the health of transplant recipients will enhance 
their quality and length of life, reduce the need for new 
transplants, and increase the number of organs available 
for transplant (4). 

During the next year, I will focus on advancing 
training, certification, and overall acknowledgment of 
transplant nephrology as an important part of medical 
care. This specific goal dovetails well with ongoing ef-
forts to examine and reinvigorate nephrology training. 
In its final report, the ASN Task Force on the Future of 
Nephrology proposed three levels of training and com-
petencies (5). The task force’s 10 recommendations align 
with ASN’s efforts to articulate the value of nephrology. 
Under Mark Rosenberg’s leadership as the task force’s 
chair, the final report is visionary, focusing on the “why” 
and the “what.” Now is time for us to begin the “how.” 
Implementation will be a multi-year process that starts 
today. 

Another priority for 2023 is related to supporting 
several upcoming transitions. ASN’s peer-reviewed jour-
nals (JASN, CJASN, and Kidney360) are migrating from 
an in-house operation to a commercial publisher (Wol-
ters Kluwer), and this transition must go as smoothly as 
possible. By the end of this year, Josie Briggs and Rajnish 
Mehrotra, the editors-in-chief of JASN and CJASN, res-
pectively, will complete their terms. For nearly a decade, 
Josie, Raj, and their editorial teams have expertly led 
the journals in publishing impactful scientific, clinical, 
and policy articles that shaped and reflected the high ca-
liber of nephrology scholarship and discourse. Starting 
in 2024, with the guidance of the ASN leadership, the 
journal relationships will be restructured, with JASN 
serving as the “flagship journal” and its editor-in-chief 
working closely with the editors-in-chief of CJASN and 
Kidney360 to produce the publications as a portfolio of 
journals.

On January 1, 2023, Uptal Patel succeeded Raymond 
Harris as chair of the Kidney Health Initiative (KHI) 
Board of Directors. A partnership between ASN and the 
US Food and Drug Administration (FDA), KHI includes 
more than 100 stakeholder members. Under Ray’s deft 
leadership, KHI continued its momentum through the 
COVID-19 pandemic by increasing virtual connections 
with the member community. KHI has published 42 to-

tal manuscripts, including nine manuscripts in 2021 and 
six manuscripts in 2022. KHI’s portfolio expanded across 
FDA centers by launching projects in xenotransplanta-
tion, initiating the first collaboration between KHI and 
FDA’s Center for Biologics Evaluation and Research, and 
starting efforts to incorporate the input of care partners 
and people with kidney diseases through Patient Pref- 
erences, Patient-Reported Outcome Measures, and Hu-
man Centered Design tools.

ASN and the rest of the kidney community must 
concentrate on environmental sustainability at every le-
vel. This goal fits well with the recommendations of the 
ASN Task Force on the Future of Nephrology and pro-
vides an opportunity to work with other kidney organi-
zations globally, particularly the European Renal Associa-
tion (ERA) and the International Society of Nephrology 
(ISN). Last year, ASN issued a position statement on 
climate change (6) and published “Policy and Kidney 
Community Engagement to Advance toward Greener 
Kidney Care” (7). ASN, ERA, and ISN could partner to 
“support people with kidney diseases to survive climate 
change, diminish the contribution of kidney care to cli-
mate change, and advocate for public policy to address 
climate change as a contributor to kidney health” (6).

While I used this column to describe several of my 
priorities, they barely scratch the surface of what we must 
do together in 2023. Serving as ASN President is a once-
in-a-lifetime opportunity, endeavor, and privilege. I look 
forward to working with you—the ASN membership, 
my fellow ASN Councilors (ASN Past President Sue 
Quaggin; President-Elect Deidra Crews; Secretary Prabir 
Roy-Chaudhury; Treasurer Keisha Gibson; and Coun- 
cilors-at-Large: Jeffrey Berns, Linda Fried, Crystal Gade-
gbeku, and Patrick Nachman), and the ASN staff—to 
accomplish much this year. I wish you a happy, fulfilling, 
and successful 2023. Now let’s get started!  

Michelle A. Josephson, MD, FASN, is Professor of Medi-
cine and Surgery, University of Chicago, IL, and is ASN 
President.
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1. Initiated the Loan Mitigation Pilot 
Program for residents who match into 
nephrology fellowships.

2. Oversaw the We’re United 4 Kidney 
Health campaign.

3. Produced high-quality Kidney Weeks 
regardless of format.

4. Revamped ASN’s journal publishing 
enterprise.

5. Partnered with the National Kidney 
Foundation to remove race from the 
eGFR equation.

6. Launched several initiatives to 
ensure excellence in patient care 
(such as the Diabetic Kidney Disease 
Collaborative).

7. Completed myriad projects via the 
Kidney Health Initiative (KHI) and 
sponsored several KidneyX prizes.

8. Added a new grant to KidneyCure’s 
portfolio (focused on diversity, equity, 
inclusion, and justice).

9. Partnered with Phairify to furnish 
members with comprehensive 
national, current, and nephrology-
specific compensation, productivity, 
and practice information.

10. Advocated to the US federal 
government on many issues, including 
kidney transplant and screening for 
kidney diseases.

Table 1. Selected list of ASN’s recent 
accomplishments
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TARPEYO® (budesonide) delayed release capsules is designed to deliver 
treatment to an area of the ileum to target mucosal B cells, which are 
responsible for the production of galactose-deficient IgA1 antibodies, 
causing immunoglobulin A Nephropathy (IgAN).1,2,4

Indication
TARPEYO® (budesonide) delayed release capsules is a corticosteroid indicated to reduce proteinuria in adults with primary immunoglobulin A 
nephropathy (IgAN) at risk of rapid disease progression, generally a urine protein-to-creatinine ratio (UPCR) ≥1.5 g/g.
This indication is approved under accelerated approval based on a reduction in proteinuria. It has not been established whether TARPEYO slows 
kidney function decline in patients with IgAN.  Continued approval for this indication may be contingent upon verification and description of clinical 
benefit in a confirmatory clinical trial. 
Important Safety Information
Contraindications: TARPEYO is contraindicated in patients with hypersensitivity to budesonide or any of the ingredients of TARPEYO. Serious 
hypersensitivity reactions, including anaphylaxis, have occurred with other budesonide formulations.
Warnings and Precautions
Hypercorticism and adrenal axis suppression: When corticosteroids are used chronically, systemic e� ects such as hypercorticism and 
adrenal suppression may occur. Corticosteroids can reduce the response of the hypothalamus-pituitary-adrenal (HPA) axis to stress. In situations 
where patients are subject to surgery or other stress situations, supplementation with a systemic corticosteroid is recommended. When 
discontinuing therapy [see Dosing and Administration] or switching between corticosteroids, monitor for signs of adrenal axis suppression.
Patients with moderate to severe hepatic impairment (Child-Pugh Class B and C, respectively) could be at an increased risk of hypercorticism and 
adrenal axis suppression due to an increased systemic exposure to oral budesonide. Avoid use in patients with severe hepatic impairment (Child-
Pugh Class C). Monitor for increased signs and/or symptoms of hypercorticism in patients with moderate hepatic impairment (Child-Pugh Class B).
Risks of immunosuppression: Patients who are on drugs that suppress the immune system are more susceptible to infection than 
healthy individuals. Chicken pox and measles, for example, can have a more serious or even fatal course in susceptible patients or patients on 
immunosuppressive doses of corticosteroids. Avoid corticosteroid therapy in patients with active or quiescent tuberculosis infection; untreated 
fungal, bacterial, systemic viral, or parasitic infections; or ocular herpes simplex. Avoid exposure to active, easily transmitted infections (eg, chicken 
pox, measles). Corticosteroid therapy may decrease the immune response to some vaccines.

*Drug release is initiated in the ileum by the pH-dependent disintegration of the enteric coat.1,3

Learn more about how TARPEYO works at TARPEYOhcp.com

Designed to deploy in the ileum1,2,4†

•  Designed to deliver treatment to the area of the ileum, including the Peyer’s patches, where mucosal B cells are located
•  Mucosal B cells express glucocorticoid receptors and produce galactose-deficient IgA1 antibodies, causing IgAN 
•  Through anti-inflammatory and immunosuppressive e� ects at the glucocorticoid receptor, TARPEYO can modulate B cell numbers 

and activity

Statistically significant reduction in UPCR with TARPEYO plus RASi vs RASi alone at 9 months1‡§

• Primary endpoint: Significant reduction (34%) in UPCR from baseline was achieved in the TARPEYO plus renin-angiotensin system inhibitor 
(RASi)-treated group (n=97) vs 5% with RASi alone (n=102) at 9 months1‡§|| 

◦  At the 12-month observational follow-up, a 53% reduction in UPCR from baseline was reported with TARPEYO plus RASi vs 9% 
with RASi alone3§¶#

eGFR data with TARPEYO plus RASi vs RASi alone at 9 months
•  Secondary endpoint: At 9 months, absolute change in eGFR was -0.6 mL/min/1.73 m2 with TARPEYO plus RASi (n=97) vs -4.0 mL/min/1.73 m2

with RASi alone (n=102)3§**

Demonstrated safety profile
•   87% of patients in the TARPEYO plus RASi-treated group reported adverse reactions vs 73% of patients on RASi alone1,3

•  In clinical studies, the most common adverse reactions of TARPEYO plus RASi (occurring in ≥10% of patients treated with TARPEYO plus RASi 
and at a higher incidence than RASi alone) were: hypertension, peripheral edema, muscle spasms, and acne1,3

•  The safety profile is generally consistent with the well-established safety profile of the active ingredient, budesonide3

Study Design: NefIgArd is an ongoing, phase 3, randomized, double-blind, multicenter study to evaluate the e� icacy and safety of TARPEYO 
16 mg/day  vs  placebo in patients with primary IgAN as an addition to optimized RAS blockade therapy. Part A of the study (n=199) included a 
9-month blinded treatment period and a 3-month follow-up period. The primary endpoint was UPCR at 9 months; eGFR was a secondary 
endpoint. Part B, a confirmatory validation study in which no treatment will be administered, will assess eGFR over 2 years.1,3

Warnings and Precautions (cont’d)
Other corticosteroid e� ects: TARPEYO is a systemically available corticosteroid and is expected to cause related adverse reactions. Monitor patients 
with hypertension, prediabetes, diabetes mellitus, osteoporosis, peptic ulcer, glaucoma, cataracts, a family history of diabetes or glaucoma, or with any 
other condition in which corticosteroids may have unwanted e� ects.
Adverse reactions: In clinical studies, the most common adverse reactions with TARPEYO (occurring in ≥5% of TARPEYO patients and ≥2% higher than 
placebo) were hypertension (16%), peripheral edema (14%), muscle spasms (13%), acne (11%), dermatitis (7%), weight increase (7%), dyspnea (6%), 
face edema (6%), dyspepsia (5%), fatigue (5%), and hirsutism (5%).
Drug interactions: Budesonide is a substrate for CYP3A4. Avoid use with potent CYP3A4 inhibitors, such as ketoconazole, itraconazole, ritonavir, indinavir, 
saquinavir, erythromycin, and cyclosporine. Avoid ingestion of grapefruit juice with TARPEYO. Intake of grapefruit juice, which inhibits CYP3A4 activity, can 
increase the systemic exposure to budesonide.
Use in specific populations
Pregnancy: The available data from published case series, epidemiological studies, and reviews with oral budesonide use in pregnant women have not 
identified a drug-associated risk of major birth defects, miscarriage, or other adverse maternal or fetal outcomes. There are risks to the mother and fetus 
associated with IgAN. Infants exposed to in utero corticosteroids, including budesonide, are at risk for hypoadrenalism.
Please see brief summary of Full Prescribing Information on the adjacent pages.

   †It has not been established to what extent the e� icacy of TARPEYO is mediated via local e� ects in the ileum vs systemic e� ects.1

   ‡31% reduction (95% CI, 16-42) in UPCR with TARPEYO plus RASi vs RASi alone (P=0.0001).1††

   §All patients with a UPCR/eGFR reading regardless of use of prohibited medication at 9 months and 12 months.1,3

   || Adjusted geometric least squares mean ratio of UPCR relative to baseline were based on a longitudinal repeated measures model.1

   ¶ 49% reduction (95% CI, 37-58) in UPCR with TARPEYO plus RASi vs RASi alone.3

# Full analysis set (TARPEYO=97, placebo=102). Not all patients in the full analysis set contributed data at each postbaseline time point, 
including at 12 months.3

 **Absolute changes derived from geometric least square mean ratios using the pooled baseline geometric mean.3

†† The estimate of the ratio of geometric mean ratio of UPCR relative to baseline comparing TARPEYO 16 mg plus RASi with RASi alone was reported as 
percentage reduction along with the respective 95% confidence interval from the longitudinal repeated measures model and P values.1

References: 1. TARPEYO. Prescribing Information. Calliditas Therapeutics AB; 2021. 2. Barratt J, Rovin BH, Cattran D, et al. Why target the gut to treat IgA nephropathy? Kidney Int Rep. 2020;5(10):1620-1624. doi:10.1016/j.
ekir.2020.08.009 3. Data on file. Calliditas Therapeutics AB. 4. Fellström BC, Barratt J, Cook H, et al. Targeted-release budesonide versus placebo in patients with IgA nephropathy (NEFIGAN): a double-blind, randomised, 
placebo-controlled phase 2b trial. Lancet. 2017;389(10084):2117-2127. doi:10.1016/S0140-6736(17)30550-0 

Intended for US Healthcare professionals.
TARPEYO is a registered trademark of Calliditas Therapeutics AB, or its a� iliates.

© Calliditas Therapeutics AB     All rights reserved.     8/22    US-NEF-2100017-B (v3.0)

These interim secondary endpoint data were not prospectively controlled for multiplicity and need cautious interpretation. 
The clinical significance of these results is unknown. Confirmatory clinical trial results are required to draw any 
conclusions. It has not been established whether TARPEYO has demonstrated a benefit in slowing kidney function decline 
in patients with IgAN.3

Additional data presented beyond the primary endpoint of 9 months should be interpreted cautiously.
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TARPEYO® (budesonide) delayed release capsules 
Brief Summary of Prescribing Information 

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

5 WARNINGS AND PRECAUTIONS
5.1 Hypercorticism and Adrenal Axis Suppression
 When corticosteroids are used chronically, systemic effects such as 
hypercorticism and adrenal suppression may occur. Corticosteroids 
can reduce the response of the hypothalamus-pituitary-adrenal (HPA) 
axis to stress. In situations where patients are subject to surgery or 
other stress situations, supplementation with a systemic corticosteroid 
is recommended. When discontinuing therapy [see Dosing and 
Administration (2)] or switching between corticosteroids, monitor for 
signs of adrenal axis suppression. 
Patients with moderate to severe hepatic impairment (Child-
Pugh Class B and C respectively) could be at an increased risk of 
hypercorticism and adrenal axis suppression due to an increased 
systemic exposure of oral budesonide. Avoid use in patients with 
severe hepatic impairment (Child-Pugh Class C). Monitor for increased 
signs and/or symptoms of hypercorticism in patients with moderate 
hepatic impairment (Child-Pugh Class B) [see Use in Specific Populations 
(8.6), Clinical Pharmacology (12.3)].

5.2 Risks of Immunosuppression
 Patients who are on drugs that suppress the immune system are more 
susceptible to infection than healthy individuals. Chickenpox and 
measles, for example, can have a more serious or even fatal course 
in susceptible patients or patients on immunosuppressant doses of 
corticosteroids. Avoid corticosteroid therapy in patients with active  
or quiescent tuberculosis infection, untreated fungal, bacterial, 
systemic viral or parasitic infections, or ocular herpes simplex. Avoid 
exposure to active, easily-transmitted infections (e.g., chicken pox, 
measles). Corticosteroid therapy may decrease the immune response 
to some vaccines. 
How the dose, route, and duration of corticosteroid administration 
affect the risk of developing a disseminated infection is not known. 
The contribution of the underlying disease and/or prior corticosteroid 
treatment to the risk is also not known. If exposed to chickenpox, 
consider therapy with varicella zoster immune globulin (VZIG) or 
pooled intravenous immunoglobulin (IVIG). If exposed to measles, 
consider prophylaxis with pooled intramuscular immunoglobulin (IG).  
If chickenpox develops, consider treatment with antiviral agents.

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

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

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

•  Risks of immunosuppression [see Warnings and Precautions (5.2)]
•  Other corticosteroid effects [see Warnings and Precautions (5.3)]

6.1 Clinical Trials Experience
 Because clinical trials are conducted under widely varying conditions, 
adverse reaction rates observed in the clinical trials of a drug cannot be 
directly compared to rates in the clinical trials of another drug and may 
not reflect the rates observed in practice. The safety of TARPEYO has 
been evaluated in a randomized controlled study in 197 patients.
The most common adverse reactions reported in greater than or equal 
to 5% of TARPEYO-treated patients are listed in Table 1. The majority of 
adverse reactions were mild or moderate in severity.

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

Most adverse reactions that occurred at a greater incidence for
TARPEYO compared to placebo were consistent with hypercortisolism.

7 DRUG INTERACTIONS
7.1 Interaction with CYP3A4 Inhibitors
 Budesonide is a substrate for CYP3A4. Avoid use with potent
CYP3A4 inhibitors; e.g. ketoconazole, itraconazole, ritonavir,
indinavir, saquinavir, erythromycin, and cyclosporine.
Avoid ingestion of grapefruit juice with TARPEYO. Intake of
grapefruit juice, which inhibits CYP3A4 activity, can increase the
systemic exposure to budesonide.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
 Risk Summary The available data from published case series,
epidemiological studies and reviews with oral budesonide use 
in pregnant women have not identified a drug-associated risk of 
major birth defects, miscarriage or other adverse maternal or fetal 
outcomes. There are risks to the mother and fetus associated with IgA 
Nephropathy. Infants exposed to in-utero corticosteroids, including 
budesonide, are at risk for hypoadrenalism (see Clinical Considerations). 
In animal reproduction studies with pregnant rats and rabbits, 
administration of subcutaneous budesonide during organogenesis 
at doses approximately 0.3 times or 0.03 times, respectively, the 
maximum recommended human dose (MRHD), resulted in increased 
fetal loss, decreased pup weights, and skeletal abnormalities. Maternal 
toxicity was observed in both rats and rabbits at these dose levels  
(see Data).  
The estimated background risk of major birth defects and miscarriage 
of the indicated population is unknown. All pregnancies have a 
background risk of birth defect, loss, or other adverse outcomes. In the 
U.S. general population, the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2% to 
4% and 15% to 20%, respectively.

Adverse Reaction
TARPEYO 16 mg (N=97) Placebo (N=100)

n (%) n (%)

Patients with any Adverse Reaction

Hypertension

Peripheral edema

Muscle spasms

Acne

Dermatitis

Weight increased

Dyspnea

Face edema

Dyspepsia

Fatigue

Hirsutism

84 (87)

15 (16)

14 (14)

13 (13)

11 (11)

7 (7)

7 (7)

6 (6)

6 (6)

5 (5)

5 (5)

5 (5)

73 (73)

2 (2)

4 (4)

4 (4)

2 (2)

1 (1)

3 (3)

0 (0)

1 (1)

2 (2)

2 (2)

0 (0)



Clinical Considerations Disease-Associated Maternal and/or  
Embryo/Fetal Risk IgA nephropathy in pregnancy is associated with 
adverse maternal outcomes, including increased rates of cesarean 
section, pregnancy-induced hypertension, pre-eclampsia and preterm 
delivery, and adverse fetal/neonatal outcomes, including stillbirth and 
low birth weight. 
Fetal/Neonatal Adverse Reactions Hypoadrenalism may occur in infants 
born to mothers receiving corticosteroids during pregnancy. Infants 
should be carefully observed for signs of hypoadrenalism, such as poor 
feeding, irritability, weakness, and vomiting, and managed accordingly 
[see Warnings and Precautions (5.1)].
Data Animal Data Budesonide was teratogenic and embryo-lethal in 
rabbits and rats.  
In an embryo-fetal development study in pregnant rats dosed 
subcutaneously with budesonide during the period of organogenesis 
on gestation days 6 to 15 there were effects on fetal development and 
survival at subcutaneous doses up to approximately 500 mcg/kg in rats 
(approximately 0.3 times the maximum recommended human dose 
(MRHD) on a body surface area basis).
In an embryo-fetal development study in pregnant rabbits dosed 
during the period of organogenesis on gestation days 6 to 18, there  
was an increase in maternal abortion, and effects on fetal  
development and reduction in litter weights at subcutaneous doses 
from approximately 25 mcg/kg (approximately 0.03 times the MRHD  
on a body surface area basis). 
Maternal toxicity, including reduction in body weight gain, was 
observed at subcutaneous doses of 5 mcg/kg in rabbits (approximately 
0.006 times the maximum recommended human dose on a body 
surface area basis) and 500 mcg/kg in rats (approximately 0.3 times the 
maximum recommended human dose on a body surface area basis). 
In a peri- and post-natal development study, subcutaneous treatment 
of pregnant rats with budesonide during the period from Day 15 post 
coitum to Day 21 post partum, budesonide had no effects on delivery, 
but did have an effect on growth and development of offspring. In 
addition, offspring survival was reduced and surviving offspring 
had decreased mean body weights at birth and during lactation at 
exposures ≥ 0.012 times the MRHD (on a mg/m2 basis at maternal 
subcutaneous doses of 20 mcg/kg/day and higher). These findings 
occurred in the presence of maternal toxicity.

8.2 Lactation
 Risk Summary Breastfeeding is not expected to result in significant
exposure of the infant to TARPEYO. Lactation studies have not 
been conducted with oral budesonide, including TARPEYO, and no 
information is available on the effects of the drug on the breastfed 
infant or the effects on the drug on milk production. One published 
study reports that budesonide is present in human milk following 
maternal inhalation of budesonide (see Data). Routine monitoring 
of linear growth in infants is recommended with chronic use of 
budesonide in the nursing mother. The developmental and health 
benefits of breastfeeding should be considered along with the 
mother’s clinical need for TARPEYO and any potential adverse  
effects on the breastfed infant from TARPEYO, or from the  
underlying maternal condition.
Data One published study reports that budesonide is present in  
human milk following maternal inhalation of budesonide, which 
resulted in infant doses approximately 0.3% to 1% of the maternal
weight-adjusted dosage and a milk to plasma ratio was  
approximately 0.5. Budesonide was not detected in plasma,  
and no adverse events were noted in the breastfed infants  
following maternal use of inhaled budesonide.

Assuming a daily average milk intake of about 150 mL/kg/day and a 
milk to plasma ratio of 0.5, the estimated oral dose of budesonide for 
a 5-kg infant is expected to be less than 2 mcg/day for a maternal dose 
of 16 mg TARPEYO. Assuming 100% bio-availability in the infant this is 
about 0.1% of the maternal dose and about 3% of the highest inhaled 
dose used clinically for asthma in infants.

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

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

8.6 Hepatic Impairment
 Patients with moderate to severe hepatic impairment (Child-
Pugh Class B and C, respectively) could be at an increased risk of 
hypercorticism and adrenal axis suppression due to an increased 
systemic exposure to budesonide [see Warnings and Precautions (5.1) 
and Clinical Pharmacology (12.3)]. Avoid use in patients with severe 
hepatic impairments (Child-Pugh Class C). Monitor for increased signs 
and/or symptoms of hypercorticism in patients with moderate hepatic 
impairment (Child-Pugh Class B).

10 OVERDOSAGE
 Reports of acute toxicity and/or death following overdosage of 
corticoids are rare.
In the event of acute overdosage, no specific antidote is available.
Treatment consists of supportive and symptomatic therapy.

Please see Full Prescribing Information for TARPEYO at
TARPEYOhcp.com
TARPEYO is a registered trademark of Calliditas Therapeutics AB,  
or its affiliates. 
© Calliditas Therapeutics AB      All rights reserved.       8/22     
US-NEF-2100056-B v 2.0 
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Can Medicare’s End-Stage Renal Disease 
Treatment Choices Model Meaningfully 
Increase Home Dialysis Use and 
Transplantation?
By Christina Chang and Eugene Lin

The nephrology community is in the middle 
of a randomized trial, aimed at increasing 
home dialysis use and kidney transplants (1). 
Experts broadly agree that both modalities 

are under-used in the United States. The policy experi-
ment—known as the End-Stage Renal Disease Treatment 
Choices (ETC) model—is being implemented by the 
Center for Medicare & Medicaid Innovation. ETC ran-
domized 30% of the country to mandatory participation 
and holds participating providers financially accountable 
for home dialysis and transplant waitlisting rates. 

A recent study in JAMA Health Forum (2), however, 
questions the model’s efficacy. Using data from all eligi-
ble dialysis facilities and managing clinicians under the 
ETC model, the authors analyzed 18,621 patients initiat-
ing dialysis during the first 8 months of the policy. The 
study found that participating regions (i.e., those subject 
to ETC’s payment adjustments) did not have statistically 
different home dialysis rates compared with control re-
gions (only 0.1 percentage points over a base of 20.6%). 
The study raises a provocative question: Will ETC’s large 
financial incentives succeed in boosting home dialysis 
and transplantation rates?

Still, it is probably too soon to dub ETC a policy 
failure. Given that the financial incentives of the model 
increase over time and that scaling home dialysis pro-
grams can be difficult, future analyses may demonstrate 
a positive effect on increasing home dialysis use and kid-
ney transplants. However, if ETC is unable to achieve its 
aims, policymakers must ask, "Why? Were the financial 
incentives large enough to effect change? Is home dialysis 
uptake inelastic to incentives because other constraints 
(e.g., disruptions to the supply chain and patient reti-
cence to home therapies) predominate?

This year, look for studies examining why home di-
alysis uptake remains sluggish. Moreover, as additional 
data on ETC are released, look for whether the policy 
adequately addresses inequities in home dialysis use and 
transplantation (3). Irrespective of what investigators 
find, ETC provides a unique opportunity to test whether 

financial incentives can effectively promote these under-
utilized modalities. 

Christina Chang is an undergraduate student at the 
University of Southern California (USC), Los Angeles. 
Eugene Lin, MD, MS, is an assistant professor of medicine 
at the Keck School of Medicine of USC.
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Results from the first year of a nationwide randomized clinical trial 
that provides financial incentives to ESKD facilities and managing 
clinicians to increase home dialysis rates
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Treatment Choice (ETC) 
model
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& Medicaid Innovation

Medicare patients with 
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Data collection thru 12/31/2021
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(HRRs)

18,621
Eligible patients 

None of the secondary outcomes differed 
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2023: Year of Flozination and Hypertension
By Kenar D. Jhaveri and Swapnil Hiremath

As November 2022 rolled in, and ASN Kidney 
Week and the American Heart Association were 
in session, several major publications appeared 
in high-impact medical journals that will change 

practice in 2023 and beyond. 
In our opinion, the 10 published studies discussed below 

highlight the end of 2022.

10  Anticoagulation in patients with chronic kidney disease 
(CKD) and kidney failure is challenging. Although no 
one likes warfarin, and the direct oral anticoagulants 
are easier to use, there are no trials in this space for pa-
tients with kidney failure on dialysis. The RENAL-AF 
(1) trial was published at the end of 2022 to help an-
swer this question. This was a prospective, randomized, 
open-label, blinded-outcome evaluation of apixaban vs. 
warfarin in patients receiving hemodialysis with atrial 
fibrillation and a CHA2DS2-VASc score ≥2. Patients 
were randomized 1:1 to apixaban (5 mg twice daily; 2.5 
mg twice daily with age ≥80 years and/or weight ≤60 
kg) or dose-adjusted warfarin. The 1-year rates for ma-
jor or clinically relevant, non-major bleeding were 32% 
and 26% in apixaban and warfarin groups, respectively, 
whereas 1-year rates for stroke or systemic embolism were 
3.0% and 3.3% in apixaban and warfarin groups, respec-
tively. Death was the most common major event in the 
apixaban (21 patients [26%]) and warfarin (13 patients 
[18%]) arms. Unfortunately, enrollment was very slow, 
and there was inadequate power to draw any firm effi-
cacy conclusions. As a result, the study was terminated 
early. But it was very clear that clinically relevant bleed-
ing events were approximately 10-fold more likely than 
stroke or systemic embolism among this population on 
anticoagulation. Whether we even need to give antico-
agulation in patients with kidney failure on dialysis for 

atrial fibrillation is the bigger question for the next trial. 
9  Dialysis-related studies are important for our commu-

nity. An interesting study published in 2022 assessed 
the association between nephrologist ownership of free-
standing dialysis facilities and certain clinical outcomes 
(2). Reassuringly, patient treatment by nephrologist 
owners at their owned facilities was associated with a 
2.4% higher probability of home dialysis, a 2.2% lower 
probability of receiving an erythropoiesis-stimulating 
agent, and no significant difference in anemia or blood 
transfusions. Patient treatment by nephrologist owners 
at their owned facilities was not associated with differ-
ences in missed treatments, transplant waitlisting, mor-
tality, hospitalizations, 30-day readmissions, hemodi-
alysis adequacy, or fistula or long-term dialysis catheter 
use. This was a fascinating study showcasing how profit 
motives did not compromise patient-centered nephrolo-
gists’ care within the constraints of this cross-sectional 
examination. 

8  Hypertension (HTN) management is an important 
problem in general medicine, cardiology, and nephrol-
ogy. Having more agents using novel pathways will add 
to the armamentarium for the battle against HTN. The 
next two trials published in November 2022 highlighted 
two novel agents for HTN management. PRECISION, 
a multicenter, blinded, randomized, parallel-group, 
phase 3 study, supports the role of endothelin (ET) re-
ceptor antagonists (ERAs) in the treatment of resistant 
HTN (3). Although the ET pathway has been impli-
cated in the pathogenesis of HTN, it is currently not 
targeted therapeutically, and this could contribute to the 
failure to control HTN with currently available drugs. 
ET-1 is a vasoconstrictive peptide that causes neuro-
hormonal and sympathetic activation, increased aldos-
terone synthesis and secretion, endothelial dysfunction, 
vascular hypertrophy and remodeling, and fibrosis. ET-1 
acts through two receptors: ETA and ETB. Activation 
of ETA receptors in vascular smooth muscle cells results 
in vasoconstriction, whereas ETB receptor activation re-
sults in vasoconstriction in the vascular smooth muscle 
cells and vasodilation through nitric oxide release in en-
dothelial cells. Aprocitentan is a novel, oral, dual ETA/
ETB antagonist that has demonstrated a more favorable 
tolerability (less edema from unopposed ETB stimula-
tion in single ETA inhibitors such as atrasentan) and im-
proved safety profile in early clinical trials compared with 
other ERAs studied (4). Importantly, aprocitentan has a 
longer half-life and less liver toxicity than the dual ETA/
ETB inhibitor bosentan used in pulmonary HTN. The 
unique design of the study, including a 4-week, double-
blind, placebo-controlled treatment phase; a 32-week 
single-blind, active-treatment phase; and a 12-week, 
double-blind, placebo-controlled withdrawal phase pro-
vides robust data on short-term and, importantly, long-
term safety and efficacy of aprocitentan with both office 
and ambulatory blood measurement. The safety profile, 
long half-life (44 h), and low potential for drug–drug 
interactions are conducive for a chronic treatment to be 
used for patients who often have several comorbidities 
and are treated with multiple agents. The effect shown in 
this study was consistent across multiple key subpopula-
tions. Importantly, these results open the possibility of 
aprocitentan being used in other kidney diseases. 

7  Aldosterone synthase inhibitors target a likely cause of 
treatment resistance by suppressing hormone synthesis 
rather than by blocking the downstream mineralocorti-
coid receptor. The first aldosterone synthase inhibitor to 
enter clinical development (osilodrostat) was associated 
with off-target inhibition of cortisol synthesis and was 
ultimately repurposed to treat excess cortisol states rath-
er than HTN (5). Preclinical and phase 1 studies have 
shown that baxdrostat has high selectivity (selectivity ra-
tio, 100:1) for aldosterone synthase compared with the 
enzyme required for cortisol synthesis (11β-hydroxylase), 
which shares 93% sequence similarity with aldoster-
one synthase. In a recent phase 2 trial of 248 patients 
published in 2022 (6), the investigators examined the 
efficacy and safety of baxdrostat in patients with treat-
ment-resistant HTN. The difference in the change in 
systolic blood pressure between the 2-mg group and the 
placebo group was –11.0 mm Hg, and the difference in 
this change between the 1-mg group and the placebo 
group was –8.1 mm Hg. No deaths occurred during the 
trial, no serious adverse events were attributed by the in-
vestigators to baxdrostat, and there were no instances of 
adrenocortical insufficiency. Baxdrostat-related increases 
in the potassium level of 6.0 mmol/L or greater occurred 
in two patients, but these increases did not recur after 
withdrawal and reinitiation of the drug. This class would 

potentially serve to be more effective at removing cir-
culating aldosterone (and consequent target organ dam-
age), as well as for those who are intolerant of existing 
mineralocorticoid antagonists, especially the high doses 
often required in primary aldosteronism. 

6  Anticoagulation in patients with kidney failure on di-
alysis is important, as we discussed earlier. Yet another 
study—the AXADIA trial—was a prospective, ran-
domized, open, blinded outcome assessment of apixa-
ban vs. vitamin K antagonists (VKAs) for atrial fibril-
lation in patients on hemodialysis (7). The two arms 
were either apixaban (2.5 mg twice per day) or the VKA 
phenprocoumon (international normalized ratio [INR], 
2.0–3.0). The composite primary safety outcome was 
defined by a first event of major bleeding; clinically rele-
vant, non-major bleeding; or all-cause death. The prima-
ry efficacy outcome was a composite of ischemic stroke, 
all-cause death, myocardial infarction, and deep vein 
thrombosis and/or pulmonary embolism. Composite 
primary safety outcome events occurred in 22 patients 
(45.8%) on apixaban and in 25 patients (51.0%) on 
VKA (hazard ratio [HR], 0.93; 95% confidence interval 
[CI], 0.53–1.65; p (noninferiority) = 0.157). Composite 
primary efficacy outcome events occurred in 10 patients 
(20.8%) on apixaban and in 15 patients (30.6%) on 
VKA. There were no significant differences regarding 
individual outcomes (all-cause mortality, 18.8% vs. 
24.5%; major bleedings, 10.4% vs. 12.2%; myocardial 
infarctions, 4.2% vs. 6.1%, respectively). In summary, 
comparing apixaban with VKA in patients with atrial 
fibrillation on hemodialysis with long follow-up, no dif-
ferences were observed in safety or efficacy outcomes. 
Interestingly, even on oral anticoagulation, patients with 
kidney failure on hemodialysis with atrial fibrillation 
remain at high risk of cardiovascular events. Should we 
move to using an agent that does not require monitoring 
of INR?

5  We often get asked by our surgical and anesthesia col-
leagues to perform dialysis on the day before or the day 
of surgery in patients with kidney failure on hemodialy-
sis. There really were not much data for that statement 
until a recent study, again in 2022, that may change the 
way we should practice perioperative hemodialysis. A 
retrospective cohort study of over 1 million procedures 
among more than 340,000 patients with kidney fail-
ure on hemodialysis looked at 1-, 2-, or 3-day intervals 
between the most recent hemodialysis treatment and 
the surgical procedure (8). The authors found that the 
longer intervals between the last hemodialysis session 
and surgery were significantly associated with higher risk 
of 90-day mortality in a dose-dependent manner regard-
less of the number of days they compared. In addition, 
undergoing hemodialysis on the same day as surgery was 
associated with a significantly lower hazard of mortal-
ity vs. without same-day hemodialysis. In the analyses 
that evaluated the interaction between the hemodialy-
sis-to-procedure interval and same-day hemodialysis, 
undergoing hemodialysis on the day of the procedure 
significantly attenuated the risk associated with a longer 
hemodialysis-to-procedure interval. Yes, the study de-
sign is retrospective, the magnitude of the absolute risk 
differences is small, and the findings are susceptible to 
residual confounding, but we may have to face the pos-
sibly that our surgical and anesthesia colleagues do have 
a point. 

4  Next is the MyTEMP study (9) that focused on tem-
perature used in maintenance hemodialysis and use of 
cooled dialysate or not. MyTEMP was a pragmatic, two-
arm, parallel-group, registry-based, open-label, cluster-
randomized superiority trial done at 97 hemodialysis 
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centers with 15,413 patients undergoing approximately 
4.3 million treatments in Ontario, Canada. Interestingly, 
rather than patients, centers were randomized in this 
cluster-randomization design. The intervention was 
personalized cooler dialysate (temperature, 0.5°C–0.9°C 
below each patient’s pre-dialysis body temperature with 
a lowest recommended dialysate temperature of 35.5°C 
or a standard temperature dialysate of 36.5°C for all pa-
tients and treatments). The study showed that the mean 
dialysate temperature was 35.8°C in the cooler dialysate 
group and 36.4°C in the standard temperature group. 
The primary outcome of major adverse cardiovascular 
outcomes occurred in 1711 of 8000 patients (21.4%) 
in the cooler dialysate group vs. 1658 of 7413 patients 
(22.4%) in the standard temperature group. The blood 
pressure had no major difference. The popularity of 
cooler dialysate as a blanket option for the whole dialysis 
unit is called into question by this study, although the 
risks and benefits of cooler dialysate in some patients on 
hemodialysis who are susceptible or high risk may need 
further study. 

3  We often wonder, as renin-angiotensin system (RAS) 
inhibitors are kidney protective, does stopping them at 
stage 4–5 CKD increase the glomerular filtration rate 
(GFR) and provide some breathing space in the relent-
less path to dialysis? To this end, the STOP ACEi (angi-
otensin-converting enzyme inhibitor) investigators (10) 
sought to assess whether discontinuing RAS inhibitors 
in patients with progressive stage 4–5 CKD would slow 
the GFR decline. Just over 400 participants were ran-
domized in a 1:1 fashion to continue RAS inhibitors or 
to discontinue them. The STOP ACEi trial did not find 
any benefit by stopping ACEi (or angiotensin receptor 
blockers) in advanced CKD for the primary outcome 
of GFR decline. Indeed, the discontinuation arm had 
a 6% numerically higher risk of needing dialysis and a 
numerically higher risk of cardiovascular events as well. 
Strengths are obvious in the numbers and large ran-
domized clinical trial study. The study cohort included 
primarily participants who were White, limiting the 
generalizability of these findings to other ethnicities. The 
open-label nature of this study may have contributed to 
bias, particularly with respect to subjective end points 
(e.g., quality of life), and the indication for starting di-
alysis. Nevertheless, perhaps in the era of good anti-hy-
perkalemia agents, stopping RAS inhibitors is probably 
not needed unless they are hypotensive. 

2  The final top 2 studies published in November 2022 
really are a win for nephrology and the cardiovascu-
lar community. The sodium glucose cotransporter 2 
(SGLT2) inhibitors, or flozins, have truly arrived. A 
meta-analysis published in Lancet (11) really highlights 
the importance of this. Thirteen trials involving 90,413 
participants were included. In total, 82% were patients 
with type 2 diabetes, and the remainder did not have 
diabetes. Compared with placebo, adding an SGLT2 in-
hibitor reduced the risk of kidney disease progression by 
37% (relative risk, 0.63; 95% CI, 0.58–0.69) with simi-
lar relative risks in patients with and without diabetes. In 
the four CKD trials, relative risks were similar irrespec-
tive of the primary kidney diagnosis. SGLT2 inhibitors 
reduced the risk of acute kidney injury and cardiovascu-
lar death and hospitalization for congestive heart failure 
each by 23% regardless of whether participants had dia-
betes. SGLT2 inhibitors also reduced the risk of cardio-
vascular death but did not significantly reduce the risk 
of non-cardiovascular death. For all outcomes, results 
were broadly similar irrespective of trial mean baseline 
estimated GFR. Per authors, based on estimates of ab-
solute effects, the absolute benefits of SGLT2 inhibition 
outweighed any hazards of ketoacidosis or amputation.

1  The EMPA-KIDNEY trial tops the list. EMPA-
KIDNEY (12) is a multinational, randomized, paral-
lel-group, double-blind, placebo-controlled trial of the 
SGLT2 inhibitor empagliflozin. The primary outcome 
of kidney disease progression or cardiovascular death 

occurred in 432 of 3304 patients (13.1%) in the em-
pagliflozin group vs. 558 of 3305 patients (16.9%) in 
the placebo group—a 28% risk reduction with empa-
gliflozin. This was greater than the 18% that had been 
required for the power calculations. Hospitalization due 
to any cause was significantly lower in the empagliflozin 
group, occurring at a rate of 24.8/100 patient-years vs. 
29.2 hospitalizations/100 patient-years in the placebo 
arm, indicating a 14% relative risk reduction. This is one 
of the largest flozin studies to date for patients with kid-
ney diseases with and without diabetes. There were more 
than 800 patients with immunoglobulin A nephropa-
thy in this study as well (13). This looks like yet another 
win for flozinate. There was significant benefit in terms 
of the primary outcome with empagliflozin, with good 
safety and tolerability. The benefits extend into popula-
tions without diabetes (confirming DAPA-CKD [14]) 
and down to a GFR of 20 mL/min/1.73 m2.

The end of 2021 saw more glomerular disease trials; the 
end of 2022 heading into 2023 showcased more magic of 
flozination and highlighted novel, anti-HTN medication 
pathways. 

Kenar D. Jhaveri, MD, FASN, is editor-in-chief of Kidney 
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of Medicine at Hofstra/Northwell, Hempstead, NY. Swapnil 
Hiremath, MD, MPH, FASN, is with the Division of 
Nephrology, University of Ottawa, and The Ottawa Hospital, 
ON, Canada.

The authors report no conflicts of interest.

References
1.  Pokorney SD, et al.; RENAL AF Investigators. 

Apixaban for patients with atrial fibrillation on hemo-
dialysis: A multicenter randomized controlled trial. 
Circulation 2022; 146:1735–1745. doi: 10.1161/
CIRCULATIONAHA.121.054990 

2.  Lin E, et al. Association between nephrologist owner-
ship of dialysis facilities and clinical outcomes. JAMA 
Intern Med 2022; 182:1267–1276. doi: 10.1001/
jamainternmed.2022.5002 

3.  McCoy EK, Lisenby KM. Aprocitentan (a dual endothe-
lin-receptor antagonist) for treatment-resistant hyperten-
sion. J Cardiovasc Pharmacol 2021; 77:699–706. doi: 
10.1097/FJC.0000000000001023

4.  Trensz F, et al. Pharmacological characterization of ap-
rocitentan, a dual endothelin receptor antagonist, alone 
and in combination with blockers of the renin angioten-
sin system, in two models of experimental hypertension. 
J Pharmacol Exp Ther 2019; 368:462–473. doi: 10.1124/
jpet.118.253864

5.  Pivonello R, et al.; LINC 3 Investigators. Efficacy and 
safety of osilodrostat in patients with Cushing’s dis-
ease (LINC 3): A multicentre phase III study with a 
double-blind, randomised withdrawal phase. Lancet 
Diabetes Endocrinol 2020; 8:748–761. doi: 10.1016/
S2213-8587(20)30240-0

6.  Freeman MW, et al.; BrigHTN Investigators. Phase 2 
trial of baxdrostat for treatment-resistant hypertension. N 
Engl J Med [published online ahead of print November 
7, 2022]. doi: 10.1056/NEJMoa2213169; http://dx.doi.
org/10.1056/NEJMoa2213169

7.  Reinecke H, et al. A randomized controlled trial com-
paring apixaban to the vitamin K-antagonist phen-
procoumon in patients on chronic hemodialysis: The 
AXADIA-AFNET 8 study. Circulation [published on-
line ahead of print November 6, 2022]. doi: 10.1161/
CIRCULATIONAHA.122.062779; http://dx.doi.
org/10.1161/CIRCULATIONAHA.122.062779

8.  Fielding-Singh V, et al. Association between preopera-
tive hemodialysis timing and postoperative mortality in 
patients with end-stage kidney disease. JAMA 2022; 
328:1837–1848. doi: 10.1001/jama.2022.19626

9.  MyTEMP Writing Committee; Garg AX, et al. 
Personalised cooler dialysate for patients receiving main-
tenance haemodialysis (MyTEMP): A pragmatic, clus-
ter-randomised trial. Lancet 2022; 400:1693–1703. doi: 
10.1016/S0140-6736(22)01805-0

10.  Bhandari S, et al.; STOP ACEi Trial Investigators. Renin-
angiotensin system inhibition in advanced chronic kid-
ney disease. N Engl J Med 2022; 387:2021–2032. doi: 
10.1056/NEJMoa2210639

11.  Nuffield Department of Population Health Renal 
Studies Group; Baigent C, et al.; SGLT2 Inhibitor Meta-
Analysis Cardio-Renal Trialists’ Consortium; Anker SD, 
et al. Impact of diabetes on the effects of sodium glu-
cose co-transporter-2 inhibitors on kidney outcomes: 
Collaborative meta-analysis of large placebo-controlled 
trials. Lancet 2022; 400:1788–1801. doi: 10.1016/
S0140-6736(22)02074-8

12.  EMPA-KIDNEY Collaborative Group; Herrington 
WG, et al. Empagliflozin in patients with chronic kidney 
disease. N Engl J Med [published online ahead of print 
November 4, 2022]. doi: 10.1056/NEJMoa2204233; 
http://dx.doi.org/10.1056/NEJMoa2204233

13.  EMPA-KIDNEY Collaborative Group. Design, re-
cruitment, and baseline characteristics of the EMPA-
KIDNEY trial. Nephrol Dial Transplant 2022; 37:1317–
1329. doi: 10.1093/ndt/gfac040

14. Heerspink HJL, et al. Dapagliflozin in patients with 
chronic kidney disease. N Engl J Med 2020; 383:1436–
1446. doi: 10.1056/NEJMoa2024816

Visual Graphic by Edgar Lerma, MD, FASN

Top Studies as we enter 2023

EMPA-KIDNEY STOP-ACEi MyTEMP

AXADIA PRECISION RENAL-AF

Anticoagulation 
in CKD and/or 
ESKD

AAssssoocciiaattiioonn  
bbeettwweeeenn  
nneepphhrroollooggiissttss’’  
oowwnneerrsshhiipp  ooff  
ddiiaallyyssiiss  ffaacciilliittiieess  
aanndd  cclliinniiccaall  
oouuttccoommeess

Aprocitentan, 
an ET receptor 
antagonist for 
management 
of hypertension

Baxdrostat, an 
aldosterone 
synthase 
inhibitor for the 
management 
of treatment
resistant 
hypertension

Vitamin K 
antagonist, for 
the treatment of 
atrial fibrillation 
in ESKD

Timing of 
surgery with 
hemodialysis 
schedule and 
associated 
with outcomes

Association 
between use of 
cooled dialysate 
and outcomes

Implications of 
continuing or 
discontinuing 
ACE-inhibitors 
(ACEi) in 
advanced CKD

SGLT2 inhibitors
SGLT2 inhibitors
SGLT2 inhibitors
SGLT2 inhibitors
SGLT2 inhibitors
SGLT2 inhibitors

SGLT2 inhibitors 
not just for 
patients with 
Type 2 Diabetes 
anymore

Meta-analysis

Figure created by Dr. Edgar Lerma to summarize the top 10 top studies.



 

KIDNEY WATCH 2023

Dialysis Companies Continue to Face 
Economic Challenges
By Katherine Kwon

Dialysis companies will continue to face a chal-
lenging economic environment in 2023. That 
is the conclusion the market has drawn, based 
on the trend in stock prices for the publicly 

traded large dialysis organizations, DaVita and Fresenius 
Medical Care (FMC). Fewer patients needing dialysis, higher 
labor costs, and anemic reimbursement updates are all drag-
ging down the bottom line. 

The COVID-19 pandemic, entering its fourth year, has 
precipitated multiple adverse impacts on the business of 
providing dialysis to patients with end stage kidney disease 
(ESKD). Analysis of the U.S. Renal Data System population 
data suggested that the population of patients with ESKD 
had an absolute decrease of 0.6% in the first year after the 
pandemic started and a decrease of 3.5% from the expected 
population, based on the pre-pandemic established rate of 
growth (1). Higher mortality from COVID-19 in patients 
with ESKD, as well as in patients with advanced chronic kid-
ney disease (CKD), has led to fewer patients needing dialysis 
treatments. 

Labor costs have increased significantly across all seg-
ments of the health care market, and dialysis staff are no 
exception. In a second-quarter earnings call last year, FMC 
described higher staff turnover rates and reported paying 
significant wage premiums to temporary staffing agencies, 
while it struggled with a shortage of permanent dialysis nurs-
es (2). DaVita blamed rising labor costs in its third-quarter 
earnings call in which the company reported it had fallen far 
short of earnings’ expectations (3). Despite rapidly rising la-
bor costs, the Centers for Medicare & Medicaid Services has 

adopted only a 3.1% increase in the bundled payment rate 
for dialysis in 2024 (4). This will not be expected to cover the 
total increase in labor costs. There have already been reports 
of units closing due to staffing shortages (5, 6).

The medium-term outlook does not suggest that these 
conditions will improve any time soon. The viral forecast is 
for continued waves of illness, with influenza and other res-
piratory viruses adding to the toll on top of new COVID-19 
variants. These will continue to lead to excess mortality in 
patients with ESKD. Although robust vaccination uptake 
can reduce mortality losses, the illness will still contribute 
to missed treatments and higher hospitalization rates, which 
also adversely impact dialysis units’ financial performance.

Continued pressures could trigger larger-scale changes at 
both companies. In October 2022, an investment firm with 
a history of initiating corporate restructuring acquired a sig-
nificant stake in the parent company of FMC, Fresenius SE 
& Co. (7). This led to speculation that the dialysis division 
may be placed up for sale. Given the approximate 40% share 
of the dialysis market held by FMC, an ownership change 
would be a major shakeup. DaVita is less vertically integrated 
than FMC and may push further into value-based CKD care 
to make up lost revenue from dialysis.

What does all this mean to nephrologists? Unit closures 
will probably continue. This can force patients to travel far-
ther for life-saving care and depending on the market, may 
force them to change nephrologists. Losing patients with 
ESKD is a significant financial hit under both fee-for-service 
and value-based care payment models. Joint-venture oppor-
tunities, which allow nephrologists to own a fraction of a 

dialysis unit, are financially more risky in such an adverse 
environment. Medical directorships, which are paid by the 
dialysis company to the physician, may also be aggressively 
renegotiated. 

Nephrology has suffered for decades from being too 
dependent on dialysis as the major source of revenue. The 
advent of nephrology-specific, value-based care payment 
models under the 2019 Advancing American Kidney Health 
executive order had already started revaluing care of patients 
with earlier stages of CKD. This movement has been en-
hanced by the advent of new treatment options that are 
more effective at preserving kidney function and prevent-
ing kidney failure. Nephrology practices should continue to 
search for ways to diversify their income streams, including 
value-based care arrangements, ancillary services, and re-
search. This will offer some protection from the anticipated 
continuing pressures in dialysis care. 
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Post-AKI Care 
Is a Research 
Priority
By Jia H. Ng

Acute kidney injury (AKI) occurs in 16%–
25% of patients who are hospitalized and is 
linked to death and higher risk of chronic 
kidney disease and permanent kidney failure 

(1–4). As recovery from moderate to severe AKI may take 
several months, patients are discharged to recover through 
self-management and outpatient care. Yet, studies inves-
tigating AKI intervention outside of the hospital setting 
are limited.

Research studies on pharmacotherapy to treat AKI 
have shown disappointing results, leading to increased 
interest in improving processes of care for AKI. This is 
because the health care needs of patients with AKI are 
variable and dynamic. Depending on the type of AKI, 
severity of AKI, kidney recovery, and comorbidities, 
each patient will need a different care plan. Some pa-
tients will need full nephrology care at the dialysis unit, 
whereas some patients will need intermittent monitoring 
of kidney function, medication dosing adjustment, and 
resumption of nephroprotective medication. However, 
there is no clear evidence for how to care for patients who 
survive an episode of AKI after hospitalization. Barriers 
to developing interventions for post-AKI care are numer-
ous and include: 1) a lack of understanding about the 
different phenotypes of AKI and their recovery period; 

2) heterogeneity in the definition of kidney recovery; 3) 
suboptimal transition of care plans due to poor commu-
nication channels; and 4) high variability in care delivered 
after hospital discharge in terms of specialties (nephrology 
vs primary care), modalities (in-person vs televisits), and 
frequency of follow-up (5, 6).

Interventions to improve post-AKI care
Research communities and professional AKI workgroups 
recognize the need to improve post-AKI care. The Acute 
Disease Quality Initiative and the AKINow: Recovery/
Post-AKI Workgroup have included post-AKI care as 
part of their research priorities (5, 6). Additionally, the 
National Institute of Diabetes and Digestive and Kidney 
Diseases recently awarded grant funding to the University 
of Pittsburgh, Cleveland Clinic, and Vanderbilt University 
Medical Center for the Caring for Outpatients after AKI 
study. The goal of the 5-year project is to assess interven-
tions to improve clinical and patient-centered outcomes 
after a patient has developed an AKI. 

Thus, for 2023, we anticipate more publications re-
lated to the following: 
1  Identification of best practices and interventions to 

improve clinical and patient-centered outcomes
2  More effort into understanding and improving pro-

cesses for post-AKI care
3   Review standardized definition of AKI recovery and 

outcome measures
4    The use of digital technology to improve post-

AKI care (e.g., telemedicine, digital mobile plat-
forms, and better health information technology 
interoperability)

5    Effective education for health providers, patients, 
and care partners. 
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The 2022 Nephrology Match: More Filled 
Programs, More Filled Positions…and More 
Offered Positions 
By Samira S. Farouk

It’s that time of year again—results of the 2022 National Resident Matching Program 
(NRMP) Medicine and Pediatric Specialties Match are out. Among 39 specialties (in-
cluding adult, pediatric, addiction, and multidisciplinary specialties), a total of 3361 
programs offered 8724 positions. Of all positions, 88% were filled, with cardiovascular 

disease, interventional pulmonology, and oncology filling all offered positions (1). 
In 2009, nephrology’s “heyday,” 95% of 367 offered positions filled—with 89% of adult 

nephrology programs filling (2). These numbers reached a decade-nadir in 2016 with 59% 
of 466 offered positions filled and only 41% of programs filling. For the 2023 academic year 
(AY), 178 adult nephrology programs offered 493 positions (an increase of 9 from AY 2022), 
with 58% (a 7% increase from AY 2022) and 73% (a 5% increase from AY 2022) of programs 
and offered positions filling, respectively (1, 2). Out of 42 pediatric nephrology programs and 
67 offered positions for this year’s match, 17 of 42 (40%) and 36 of 67 (54%) programs and 
offered positions were filled, respectively (1). 

Among adult specialties, nephrology ranked 5th in offered positions, 6th in filled posi-
tions, 11th in percentage of programs filled, and 12th in percentage of positions filled in the 
2022 Match (Figures 1 and 2). Since 2009, the number of nephrology offered positions has 
increased by over 30%, with the number of filled positions increasing by only 3% (2). The 
number of new spots included in the few years after the 2009 Match was likely a result of the 
“all in” match policy (3) and the inclusion of existing positions, which were not listed previ-
ously. Although the number of filled positions has modestly increased over the last few years, 
we have a clear supply-greater-than-demand mismatch. One potential solution, although with 
its own challenges, was outlined in a 2017 editorial: “We believe that these trends and hiring 
practices are not good for nephrology and that radical solutions are needed to reverse the on-
going disinterest in our field. We believe that the best way to save nephrology is to reduce the 
number of training program slots to <300” (4). 

A 2020 focus group study of 25 internal medicine residents (5) cited several well-known fac-
tors associated with lack of interest in nephrology as a subspecialty: high complexity; low com-
pensation and prestige; and lack of exposure, advances, and mentors. Although the nephrology 
community’s efforts to address some of these challenges may be contributing to slowly recover-
ing Match statistics, the supply of offered positions continues to increase. Let’s keep calm, keep 
recruiting, and think about innovative approaches to tackle the supply-demand inequality. 
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What Is New in 
the Glomerular 
Diseases’ 
Armamentarium?
By Mayuri Trivedi

Glomerular diseases are probably one of the most 
satisfying subspecialities of nephrology.
As we step into the new year of 2023, we ea-
gerly look forward to all that can help us fight 

glomerular diseases better and faster and with maximum 
efficiency. We review some of the late-breaking trials from 
Kidney Week 2022, which will help us keep our eyes open 
for the real action in the world of glomerulonephritis.

Roccatello et al. (1) have aimed to study the safety and 
efficacy of an intensified B-cell depletion induction therapy 
(IBCDT) in lupus nephritis (LN). The proposed regimen 
was comprised of weekly rituximab (375 mg/m2) and two 
more doses after 1 and 2 months. It also included two infu-
sions of 10 mg/kg cyclophosphamide (three methylpredni-
solone pulses), followed by oral prednisone (tapered to 5 
mg/day by the third month) without an immunosuppres-
sive maintenance regimen, compared with standard of care 
in biopsy-proven LN. At the end of 1 year, they found that 
the IBCDT was as efficacious as the conventional therapy 

of LN (with the advantage of not requiring any further 
maintenance therapy and much lower doses of steroids 
compared with conventional therapy). Now, that seems 
to be a promising, new regimen given the fact that pa-
tients with lupus have a very long and intense amount of 
immunosuppression.

The Safety and Efficacy Study of VIS649 for IgA [im-
munoglobulin A] Nephropathy (NCT04287985) is a 
global, multicentric, randomized controlled trial that has 
evaluated monthly intravenous sibeprenlimab (a human-
ized IgG2 monoclonal antibody that prevents the A prolif-
eration-inducing ligand) in IgA nephropathy vs. placebo. In 
this interim analysis of a phase 2 study, Kooienga et al. (2) 
have demonstrated an acceptable tolerability and safety pro-
file with a significant reduction in the urinary protein excre-
tion and stabilization of the estimated glomerular filtration 
rate when compared with the placebo at 9 months of study. 
Depending on the final results, this study marks an intense 
attack on the pathobiology of IgA nephropathy treatment.

Barratt et al. (3) explored the use of cemdisiran, a sub-
cutaneously administered, investigational RNA interference 
therapeutic that completely inhibits the hepatic produc-
tion of C5 of the complement cascade for the therapy of 
patients with IgA nephropathy with proteinuria greater 
than 1 g/day. This phase 2, randomized, double-blind-
ed, placebo-controlled trial (A Study of Cemdisiran in 
Adults with Immunoglobulin A Nephropathy [IgAN]; 
NCT03841448) in adults has shown a promising result in 
reduction of proteinuria at week 32 of the study with an 
acceptable safety profile, including lack of infections with 
encapsulated organisms.

As we await the opening of the Pandora’s box of glomer-
ular diseases therapy, we hope that we improve our knowl-
edge and are able to offer more precise and less toxic therapy 
to our patients. Keep a look out please! 
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New Era in 
Treatment 
of Anemia in 
Chronic Kidney 
Disease? 
By Arash Rashidi

Treatment of anemia in patients with chron-
ic kidney disease (CKD) has been a matter 
of debate over the past 20–30 years. Earlier 
landmark trials, such as CHOIR (1), CRE-

ATE (2), and TREAT (3), tried to address appropriate 
hemoglobin levels in patients and whether treatment 
with erythropoiesis-stimulating agents (ESAs) had any 
short- or long-term complications. 

The discovery of the hypoxia-inducible factor 
(HIF), one of the key regulators that controls how cells 
respond to hypoxic conditions, has diverted recent 
trials in this direction. HIF enhances kidney and he-
patic erythropoietin synthesis and iron uptake by the 
intestine and opposes the deleterious effects of hepci-
din. This discovery led to the creation of HIF prolyl 
hydroxylase inhibitors (HIF-PHIs), which are newer 
medications being developed to treat anemia in pa-
tients with CKD. These drugs offer the advantage of 
being dosed orally as opposed to existing ESAs, which 
are administered either intravenously or subcutane-
ously. This process triggers multiple phenomena, in-
cluding an increase in erythropoietin and transferrin 
production and in iron bioavailability and a decrease 
in hepcidin levels, which all aid in treating anemia in 
patients with CKD. 

In the PRO2TECT study (4), patients with CKD 
who were not on dialysis were randomized to receive 
either vadadustat, an HIF-PHI, or darbepoetin. The 
study included two, phase 3, randomized, open-label, 
active-controlled, noninferiority trials to compare 
vadadustat with darbepoetin alfa. The study showed 
that vadadustat was noninferior to darbepoetin alfa 
with regard to hematologic efficacy, but vadadustat was 
inferior to darbepoetin alfa in the time to the first oc-
currence of major adverse cardiovascular events, which 
were defined as the composite of all-cause mortality, 
nonfatal myocardial infarction, and nonfatal stroke.

The ANDES trial (5) was a randomized clinical 
trial in 916 patients with CKD with anemia who were 

not on dialysis. The study found that oral roxadustat 
was superior to placebo in hemoglobin correction and 
maintenance with the same overall tolerability. In the 
OLYMPUS trial (6), nondialysis patients with CKD 
with anemia received roxadustat versus placebo. The 
study showed a significant increase in the hemoglobin 
level and a decreased need for blood transfusions in 
the roxadustat group with a side effect profile similar 
to that of placebo. The ALPS study had similar find-
ings (7). In the HIMALAYAS study (8), 1043 patients 
with anemia, who were new to dialysis and had never 
received an ESA, received either roxadustat or epoetin 
alfa. The study showed that roxadustat was noninferior 
to epoetin alfa in correcting and maintaining hemo-
globin levels, with comparable adverse-event rates with 
either treatment. Vadadustat demonstrated compara-
ble efficacy (maintenance of target hemoglobin level) 
and safety noninferiority to ESAs in its phase 3 IN-
NO2VATE global clinical trial involving 3950 patients 
on dialysis (9) (Table 1). 

Five HIF-PHIs (including roxadustat and vada-
dustat) have been approved in Japan; roxadustat has 
also been approved in China, South Korea, Chile, and 
the European Union, but recently, the US Food and 
Drug Administration (FDA) voted against roxadus-
tat and vadadustat. FDA’s Cardiovascular and Renal 
Drugs Advisory Committee indicated that roxadustat’s 
benefit-risk profile does not support approval for ane-
mia of CKD in adults. The FDA questioned signals 
of increased all-cause death, major adverse coronary 

events, thrombotic events, thrombosis in vascular ac-
cess sites among patients receiving dialysis, infections, 
and seizures in patients who received roxadustat com-
pared with control patients. Similar concerns were 
raised about vadadustat. Now, we should wait and see 
if the FDA will approve daprodustat to treat anemia in 
patients with CKD who are and are not on dialysis in 
February 2023.  

Arash Rashidi, MD, is with the Division of Nephrology 
and Hypertension, University Hospitals Cleveland Medi-
cal Center, Case Western Reserve University School of 
Medicine, Cleveland, OH.

The author reports no conflicts of interest.
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Study (reference) Population HIF-PHI Outcome

PRO2TECT (4) CKD-nondialysis
Vadadustat vs. 
darbepoetin

Vadadustat was not inferior 
to darbepoetin regarding 
hemoglobin correction.

ANDES (5) CKD-nondialysis
Roxadustat vs. 
placebo

Roxadustat was superior to 
placebo.

OLYMPUS (6) CKD-nondialysis
Roxadustat vs. 
placebo

Roxadustat was superior to 
placebo.

ALPS (7) CKD-nondialysis
Roxadustat vs. 
placebo

Roxadustat was superior to 
placebo.

HIMALAYAS (8) CKD-on dialysis
Roxadustat vs. epoetin 
alfa

Roxadustat was noninferior 
to epoetin alfa.

INNO2VATE (9) CKD-on dialysis
Vadadustat vs. 
darbepoetin

Vadadustat was not inferior 
to darbepoetin.

Table 1. Summary of major trials on HIF-PHI agents in patients with CKD on 
dialysis and not on dialysis
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