
A decade ago, Christine Gwinn start-
ed noticing her clothes suddenly and 
inexplicably became tight during a 
fly-fishing trip in Colorado. Over the 

next 6 weeks, fluid buildup caused her weight to 
skyrocket from 120 to 200 pounds. Her phys-

icians diagnosed her with focal segmental 
glomerulosclerosis (FSGS). Initial treat-
ment with diuretics and fluid restriction 
were not effective, so Gwinn was started 
on emergent dialysis to alleviate the fluid 
buildup and protect her kidneys.          

“When it’s that kind of dramatic 
change, finding something that works is 

critical,” Gwinn said. Eventually, she started 
taking prednisone. It worked well but had 

many side effects.
Now, Gwinn is part of a team effort to spur 

the development of new treatments for flu-
id buildup associated with nephrotic disease 

that better meet patients’ needs. Gwinn is a member of the 
Stakeholder Engagement Committee for Prepare-NS (1), a 
US Food and Drug Administration (FDA)-funded study 
recruiting patients with nephrotic disease to share their 
experiences. 

“The goal of the project is to create a set of outcome 
measures to capture the clinical benefit of new nephrotic 
syndrome treatments,” said Co-Principal Investigator John 
Devin Peipert, PhD, assistant professor of medical social 
sciences at Northwestern University’s Feinberg School of 
Medicine (Chicago, IL). “Patients are in the best position to 
tell you about their experience of that symptom, the severity 
of the symptom, the frequency, and how it impacts their life.”

What’s the catch?
Current treatments for fluid overload associated with nephro-
tic disease focus on either treating the underlying condition 
causing kidney dysfunction or using diuretics to help the 
kidneys remove the salt and water causing the buildup, said 
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Team-Based Care Is Essential  
for Diabetic Kidney Disease
By Bridget M. Kuehn

Patient Experience Is Driving the Development  
of New Outcomes for Fluid Overload Treatment
By Bridget M. Kuehn

The emergence of a new generation of kidney-
protecting therapies for diabetes, including 
sodium-glucose cotransporter-2 inhibitors, 
glucagon-like peptide 1 receptor agonists, and 

finerenone, will require better use of team-based care, ac-
cording to a flurry of recent recommendations.

In recent months, Kidney Disease: Improving Global 
Outcomes (KDIGO) updated its diabetic kidney disease 
guidelines (1), and the American Diabetes Association 
(ADA) and KDIGO released a consensus report (2) on 
diabetic kidney disease management. According to the 
guidelines, making the most of the new practice-chang-
ing therapies along with lifestyle modifications and more 
traditional therapies will require new multidisciplinary, 

comprehensive models of care. The recommenda-
tions echo those of the ASN Diabetic Kidney Disease 
Collaborative Task Force (3) calling for the transforma-
tion of the care of patients with diabetic kidney disease. 

“With the breakthrough therapies we now have, neph- 
rology is poised to be completely transformed as a spe-
cialty,” Katherine Tuttle, MD, chair of the ASN Diabetic 
Kidney Disease Collaborative Task Force and professor 
of medicine at the University of Washington in Spokane, 
said in an interview. “Instead of focusing on end stage and 
kidney failure, we now have the opportunity to focus on 
early diagnosis and treatment that [preserve] kidney func-
tion for a lifetime.”

Inside
Kidney and cardiovascular 
diseases
Recent developments, plus reports 
from model cardio-nephrology training 
centers across the United States

Hemodialysis access app
Planning for vascular access just got  
a little easier.

Findings
Most American adults with type 2 
diabetes meet the criteria for GLP-1 
RAs or SGLT2is, but few receive them.

Policy Update
ASN, AAKP urge Congress to support  
kidney health.
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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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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.
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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
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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. 
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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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Eloise Salmon, MD, a Prepare-NS co-investigator and clinic-
al assistant professor in the Division of Pediatric Nephrology 
at the University of Michigan (Ann Arbor). The effectiveness 
of these approaches varies from patient to patient, she noted. 
For patients like Gwinn, the questions are often, “What’s the 
catch?” with a given treatment, and “How will it affect day-
to-day life?” 

“I’ve gone through a number of different treatments in 
the past 10 years,” Gwinn said. “Some have worked; some 
haven’t, and everything comes with a side effect. The more 
information you have, the better you can assess your options.”

It is also important for children with nephrotic disease 
and their caregivers to have as much information as possible 
and have medications that meet their needs. “Children are 
especially resilient, but often under that tough exterior, they 
are suffering from edema and are impacted in ways health 
care professionals don’t see or understand,” said Kelly Helm, 
a parent of a patient with nephrotic disease, co-chair of 
the Stakeholder Engagement Committee for Prepare-NS, 
and executive director of patient engagement at NephCure 
Kidney International (King of Prussia, PA). “The effects of 
edema are often painful and exhausting, which limits kids’ 
physical capabilities and ability to carry out their normal daily 
lives. Additionally, edema impacts the way they look and for 
some, impacts their interactions with peers.” 

The FDA has funded the Prepare-NS study with a pilot 
grant (2) as part of its Patient-Focused Drug Development 
efforts. In addition to patient perspectives, the study team has 
gathered input from various stakeholders, including nephrol-
ogists, industry representatives, payors, and regulators. The 
shared goal is to create patient-reported clinical trial outcome 
measures that investigators and the FDA can use to evaluate 
whether a new drug provides meaningful patient benefits. 

“There is an unmet need for safe and effective treatments 
for rare kidney diseases that cause the nephrotic syndrome,” 
said Kirtida Mistry, MBBCh, DCH, MRCPCH, senior phy-
sician in the Division of Cardiology and Nephrology at the 
FDA’s Center for Drug Evaluation and Research (CDER), in 
an e-mailed comment. 

The Prepare-NS team will work closely with the FDA 
staff to create a clinical outcome assessment over the course 
of about 5 years, according to Robyn Bent, RN, MS, director 
of Patient-Focused Drug Development at CDER. At the end 
of the process, they will have a core set of clinical outcome 
assessments that are publicly available for free or at a low cost, 
she said. 

“Patient-reported outcomes are a relatively new concept,” 
said Patrick Nachman, MD, co-chair of the Stakeholder 
Engagement Committee and director of the Division of 
Nephrology and Hypertension at the University of Minnesota 
in Minneapolis. “The FDA is encouraging all stakeholders, 
physicians, investigators, patients, patient advocates, [and] 
pharmaceutical companies to think about clinical trial de-
velopment outside of the traditional metrics or end points 
used in clinical trials.” 

Traditional clinical outcome assessments might focus on 
changes in patient weight or a clinician assessment of fluid 

overload, noted Salmon. But those assessments only capture 
one point in time and may differ from the measures most 
important to patients, she said. Nachman said that other 
common traditional end points in nephrology studies are kid-
ney diseases’ progression, needing dialysis or a transplant, and 
patient survival. But he said those end points take a long time 
to happen.

“As nephrologists, we obsess over the proteinuria levels, cre-
atinine, and glomerular filtration rate,” said Barbara Gillespie, 
MD, vice president and therapeutic head of nephrology at 
LabCorp Drug Development and adjunct professor in the 
Division of Nephrology and Hypertension at the University 
of North Carolina (Chapel Hill). “But patients, when they 
come to the clinic, they are ready to talk about their leg swell-
ing, not their lab value.”

Meaningful measures
To find out what is important to patients with fluid overload, 
Salmon and her co-investigators are starting with a qualitative 
study. The team is recruiting patients or caregivers of indi-
viduals with FSGS, minimal change disease, membranous 
nephropathy, or unbiopsied childhood with nephrotic syn-
drome to participate in the first phase. Prospective partici-
pants will complete a screening questionnaire on the https://
www.prepare-ns.org/ website. Patients selected to participate 
will complete a 30- to 60-minute interview by telephone or 
Zoom with one of the study coordinators. Patients who do 
not qualify for the study’s first phase are still encouraged to 
register and may be selected to participate in later stages of 
the study.

“Hopefully, we’ll get a global sense of how edema affects 
the patient and [his or her] daily activities,” Salmon said. For 
example, Peipert noted that swelling could lead to fatigue 
or limit patients’ daily activities. The team will use the in-
formation to design and validate patient-centered outcome 
measures.

Gillespie said that patient-centered outcomes are critical 
because they can help new therapies win FDA approval. For 
example, she noted that the FDA approved difelikefalin, a 
drug used to treat pruritis in dialysis patients, based on a pa-
tient-reported outcome—itch-related quality of life measured 
on a rating scale (3, 4). She noted that there is a misperception 
that patient-reported outcomes can only be used as a second-
ary outcome or only in the FDA’s accelerated approval path-
ways. But the difelikefalin approval provides a clear precedent 
in the field of nephrology that a patient-reported outcome 
can be a primary end point, Gillespie said. 

“In clinical trials, we want to be confident we are asking 
the questions that matter to patients,” Gillespie said. She 
noted that other efforts are underway in nephrology to de-
velop patient-centered outcomes, including the Standardised 
Outcomes in Nephrology initiative (5). That initiative is 
developing standardized outcomes for hemodialysis, trans-
plantation, peritoneal dialysis, children and adolescents with 
kidney diseases, glomerular disease, and polycystic kidney 
disease.

Nachman noted that quality-of-life measures have long 
been used as secondary end points in studies but that the shift 
to using well-tested and validated patient-reported outcomes 
as a primary end point is an exciting development. It is also a 
shift that patients, their caregivers, physicians, researchers, and 
pharmaceutical companies all welcome, he said. 

“You can go to the FDA and say we have a validated tool; 

we have demonstrated that our new treatment is improving 
how the patients are functioning and feeling,” he said. 

The Prepare-NS team encourages patients with nephrot-
ic disease to register and has flyers available that nephrolo-
gists can post in their practices to help patients learn more. 
Ultimately, the Prepare-NS team hopes the study will result 
in new and better treatment options for patients with fluid 
overload.

“Patient-reported outcomes from both caregivers and the 
pediatric patients themselves are essential in providing not 
only optimal treatments but also implementing holistic pa-
tient-centered care,” Helm said. 
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Five Big Hairy Audacious Goals  
for US Nephrology
By Tod Ibrahim

Du r i n g 
the past 
decade, 
the term 

“moonshot” has re-
placed BHAG (pro-
nounced “bee hag,” 
which is an acronym 
for big hairy audacious 
goal) in popular cul-
ture. I prefer the clarity 
of BHAG. Jim Collins 
introduced BHAG in 

his 1994 book (coauthored with Jerry I. Porras), Built to Last: 
Successful Habits of Visionary Companies (1). According to 
Collins and Porras, BHAGs are clear, compelling, and more 
likely to stimulate progress, like the moon mission. Serving 
as a unifying focal point of effort—often creating immense 
team spirit—BHAGs have a clear finish line and are engag-
ing, tangible, energizing, and highly focused (2).

Influenced by ASN President Michelle A. Josephson, 
MD, FASN; the late ASN Councilor Barbara T. Murphy, 
MD, MB BAO BCh, FRCPI (who would have served as 
the society’s president last year); and ASN Policy and Advo-
cacy Committee Chair Roslyn B. Mannon, MD, FASN, I 
cannot think big about nephrology or aim high with future 
goals without first acknowledging that kidney transplantation 
is the optimal therapy for most people with kidney failure. 
Because transplantation entails a surgical procedure, some see 
kidney transplant as a surgical specialty, but it is integral to 
nephrology. Transplant is nephrology, and this intertwining 
makes both stronger, more significant, and likelier to succeed 
in maximizing access to transplantation for every person with 
kidney diseases who might benefit.

At least five BHAGs would galvanize the kidney and 
transplant communities in the United States to speak with 
one voice as never before:
1  Developing a national clearinghouse to help patients 

match with a transplant program that meets their needs 
would improve access and care.

2  Forming the National Center for Kidney Health and 
Transplantation at the National Institutes of Health 
(NIH) would advance research.

3  Embracing a fellowship in transplant nephrology accred-
ited by the Accreditation Council for Graduate Medical 
Education (ACGME) would strengthen education.

4  Creating the Division of Kidney Health and Transplanta-
tion at the Centers for Disease Control and Prevention 
(CDC) would increase kidney health awareness, surveil-
lance, and prevention.

5  Establishing the Office of Kidney Health and Transplan-
tation at the Department of Health & Human Services 
(HHS) would coordinate, align, and bolster these efforts 
to improve care; advance research; strengthen education; 
and increase awareness, surveillance, and prevention.

To meet Built to Last’s definition, these five BHAGs 
should have grabbed you in the gut, and they should require 
little or no explanation (2). Context, however, is important, 
so the rest of this editorial will briefly describe each of the five 
BHAGs for US nephrology.

Improving care by developing a national clearinghouse 
to help match patients with transplant programs. People 
with kidney diseases and their nephrologists struggle to navi-
gate the current system to find a transplant program, creating 

barriers to access transplant care. This challenge is especially 
acute for transplant candidates living in rural areas with al-
ready limited access to transplant facilities. Also, transplant 
candidates who might be deemed higher risk—a designation 
that often overlaps with populations who are socioeconomi-
cally disadvantaged or who face systemic racism in access to 
other areas of care—struggle to navigate the current system.

A centralized, national online clearinghouse would help 
match patients with transplant programs by uploading infor-
mation from electronic health records (EHRs) for prospective 
patients and urging transplant center decision-makers to in-
put their baseline criteria for accepting patients. The patient’s 
information would be compared with the program’s criteria 
and suggest likely matches. This clearinghouse would:
 Create a pathway to transplant for many patients for 

whom one does not presently exist.
 Decrease redundancy, administrative burdens, and paper-

work (such as nephrology care teams or patients having 
one-off interfaces sharing the same information with mul-
tiple transplant centers to attempt to identify a good fit).

 Reduce transplant coordinator effort (such as fielding 
many one-off interactions regarding patients who may or 
may not be a good fit).

 Increase transplant center transparency to better under-
stand—and improve—patients’ access to transplant na-
tionwide.

Pioneering research funded by the Agency for Healthcare 
Research and Quality (AHRQ) aims to help empower pa-
tients with more of this type of information, but this effort 
is in its infancy (3). Eventually, this AHRQ proof-of-concept 
platform could be expanded into a nationwide matching 
clearinghouse to help patients identify the transplant center(s) 
that are the optimal fit, including integration with EHRs at 
dialysis facilities, nephrology clinics, and transplant centers 
nationwide.

Advancing research by forming the NIH National Center 
for Kidney Health and Transplantation. With 27 institutes 
and centers, NIH is the world’s leading research agency, seek-
ing “fundamental knowledge about the nature and behavior 
of living systems and the application of that knowledge to 
enhance health, lengthen life, and reduce illness and disabil-
ity” (4). In fiscal year 2021, NIH spent an estimated $700 
million (1.6%) on kidney research and $201 million (0.47%) 
on organ transplantation research of its $42.94 billion total 
budget (5, 6).

Most of the funding for kidney research comes from the 
National Institute of Diabetes and Digestive and Kidney Dis-
eases (NIDDK), whereas organ transplantation research is 
funded across 18 different institutes and centers. By spending 
an estimated $18.13 for each American with kidney diseas-
es—compared with an estimated $305.57 for each American 
with cancer—NIH significantly underfunds kidney research 
(7).

In the early 1970s, the federal government made two deci-
sions that helped determine the future of both oncology and 
nephrology. As part of the “war on cancer,” the government in 
1971 declared that “the amount spent on cancer is grossly in-
adequate” and directed broad authority to the National Can-
cer Institute (NCI)—established in 1937—to pursue “new 
scientific leads” (8). From 1971 to 1979, the overall budget 
for NIH increased by more than 160%, with the budgets for 
NCI and NIDDK increasing by more than 300% and 50%, 
respectively (9).

By establishing the Medicare End-Stage Renal Disease 

(ESRD) Program in 1972, the government ensured that every 
American had access to lifesaving dialysis. In making this re-
markable commitment, however, the government focused on 
treating people with kidney failure rather than finding cures 
to kidney diseases, reimagining dialysis, improving kidney 
transplants, or aligning incentives to promote kidney health 
and care. The National Center for Kidney Health and Trans-
plantation is an important step toward embracing transplant 
as the optimal therapy for kidney failure, investing holistically 
across the entire research continuum, and improving access to 
and outcomes in kidney transplantation and research.

Strengthening education by embracing an ACGME-ac-
credited fellowship in transplant nephrology. The federal 
government pays more than $16 billion annually for medi-
cal education, including fellowship training, through the 
Medicare program (10). This federal funding, however, is 
only available to ACGME-accredited residency and fellow-
ship programs. ACGME currently accredits fellowships in 
transplant hepatology (since 2007), advanced heart failure 
and transplant cardiology (2013), and interventional pul-
monology (2024) but not transplant nephrology (11). The 
American Society of Transplantation (AST) accredits nearly 
70 transplant nephrology fellowship programs in the United 
States and Canada (12). Therefore, Medicare helps fund ad-
ditional training in transplant hepatology, transplant cardiol-
ogy, and interventional pulmonology but provides no sup-
port for transplant nephrology.

ACGME accreditation would raise the profile of kidney 
transplantation and nephrology among residents, faculty, 
and institutions that sponsor medical education; provide a 
pathway for federal funding of transplant nephrology fel-
lows; emphasize the bond between kidney transplantation 
and ne-phrology; and help implement the final recommen-
dations from the ASN Task Force on the Future of Neph-
rology (13). Starting July 1, 2023, ACGME will become 
responsible for overseeing J-1 visa holders in non-accredited 
fellowship programs (such as transplant nephrology). This 
policy change means that the directors of these programs will 
need to navigate two accreditation processes (ACGME and 
AST).

Increasing awareness, surveillance, and prevention by 
creating the CDC Division of Kidney Health and Trans-
plantation. To accomplish its vision of “equitably protecting 
health, safety, and security,” the CDC relies on 10 centers 
and institutes, including the National Center for Chronic 
Disease Prevention and Health Promotion (14). In turn, this 
center includes eight divisions focused on cancer, diabetes, 
heart disease, nutrition (and physical activity and obesity), 
oral health, population health, reproductive health, and 
smoking.

The Division of Diabetes Translation includes the CDC’s 
Chronic Kidney Disease Surveillance System (15). While 
kidney diseases are housed within the CDC Division of 
Diabetes Translation, the agency’s efforts related to trans-
plantation are organized within the CDC’s National Center 
for Emerging and Zoonotic Infectious Diseases’ Division of 
Healthcare Quality Promotion (16). Given the magnitude 
of kidney diseases as a public health issue, the inequities and 
disparities in kidney health, the distinct approaches to pre-
vention and care management, the bond between nephrol-
ogy and transplantation, and the amount the federal govern-
ment pays through Medicare to treat Americans with kidney 
failure, the CDC should equate kidney health and transplan-
tation with cancer, diabetes, and heart disease.

ASN Executive Vice President’s Update
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In addition to raising the profile of kidney diseases, kid-
ney failure, and kidney transplantation—which would help 
increase awareness in the public and private sectors, likely 
leading to more prevention—a freestanding CDC Division 
of Kidney Health and Transplantation in the National Cen-
ter for Chronic Disease Prevention and Health Promotion 
would help coordinate the agency’s many efforts related to 
improving kidney health and increasing transplantation. 
This focused approach could also lead to new efforts, such 
as establishing a national registry for people with kidney dis-
eases. The absence of such a real-time database was a major 
challenge in the CDC’s response to the COVID-19 pan-
demic.

This division would also help the CDC prepare for the 
next pandemic. During the early months of COVID-19, 
a sharp increase in acute kidney injury cases occurred, re-
sulting in mortality rates never seen before—often in oth-
erwise healthy people (17). Moreover, a Division of Kidney 
Health and Transplantation would help the CDC ensure 
that people receiving dialysis and people with a transplant 
are prioritized during the first rounds of future vaccines and 
therapeutics, as was the case during the pandemic for resi-
dents of long-term care facilities (18).

Helping to coordinate these efforts by establishing the 
HHS Office of Kidney Health and Transplantation. 
Nearly 50 years after declaring war on cancer and providing 
“Medicare for all” for every US citizen with kidney failure, 
the federal government focused on Advancing American 
Kidney Health (19). Through three priorities, this initiative 
shifted the emphasis from treating kidney failure to pro-
moting kidney health. First, the initiative prioritized pre-
venting kidney failure via better diagnosis, treatment, and 
incentives for preventive care. Second, the initiative focused 
on increasing patient choice, which includes encouraging 
higher value-based care, educating patients about treatment 
alternatives, and advancing the development of artificial 
kidneys. And third, the initiative is committed to enhanc-
ing access to kidney transplants.

Unfortunately, the oversight, administration, and deliv-
ery of care for the more than 37 million Americans with kid-
ney diseases, kidney failure, and kidney transplants are spread 
across the federal government, particularly at HHS and the 
Department of Veterans Affairs (VA). The government rec-
ognized this problem in 1987 and created the Kidney Inter- 
agency Coordinating Committee (KICC) “to encourage 
communication and collaboration to shape a more coor-
dinated federal response to CKD [chronic kidney disease]” 
(20).

Despite KICC’s efforts, this decentralized approach—
especially at HHS—impedes the government’s ability to 
accomplish Advancing American Kidney Health’s three pri-
orities. For example, the Centers for Medicare & Medicaid 
Services (CMS) retired the use of a 1-year outcome metric 
for transplant centers in 2019, acknowledging that it re-
sulted in “unintended consequences” and impeded patients’ 
access to transplant. The Health Resources and Services Ad-
ministration (HRSA), however, continues to use a 1-year 
outcome metric to grade the very same transplant centers. 
These types of misaligned, duplicative policies detract from 
the ability of nephrologists and other kidney health profes-
sionals to focus on doing what is best for patients.

With an annual budget of $2.4 trillion (21), HHS’s 
massive department influences kidney policy through near-
ly every component of the agency, including the Immediate 
Office of the Secretary as well as the following entities (in 
alphabetical order):
 Administration for Strategic Preparedness and Response
 AHRQ
 Agency for Toxic Substances and Disease Registry
 CDC
 CMS and the Center for Medicare & Medicaid  

Innovation
 Food and Drug Administration (FDA)
 HRSA
 Indian Health Service
 NIH

The HHS Office of Kidney Health and Transplantation 
would help ensure that each of these components works 
synergistically toward the shared goals of improving access 
and care; advancing research; strengthening education; and 
increasing awareness, surveillance, and prevention. Besides 
improving coordination within HHS, the Office of Kidney 
Health and Transplantation would offer an ideal home for 
the Kidney Innovation Accelerator (KidneyX), the public-
private partnership between ASN and HHS launched in 
2018 to “accelerate innovation in the prevention, diagnosis, 
and treatment of kidney diseases.”

KidneyX is building on the success of the Kidney Health 
Initiative (KHI), a partnership started in 2012 among ASN, 
the FDA, and approximately 100 member organizations 
“to catalyze innovation and the development of safe and 
effective patient-centered therapies for people living with 
kidney diseases.” Through its Patient and Family Partner-
ship Council (PFPC), KHI has also helped ensure that “the 
patient’s voice, experience, and involvement is meaningful 
and effective” in helping bring new drugs, devices, biolog-
ics, and food products to market.

The HHS Office of Kidney Health and Transplantation 
would amplify the patient voice even further than the KHI 
PFPC. It would offer people with kidney diseases, kidney 
failure, and kidney transplants a centralized opportunity to 
share their experiences to drive access, accelerate innovation, 
and benefit from scientific advancements.

Eventually, the success of these five BHAGs—particu-
larly the HHS Office of Kidney Health and Transplanta-
tion—could lead to a larger national effort like the bipar-
tisan National Nanotechnology Initiative (NNI), which 
focuses on research, development, commercialization, and 
awareness as well as expanding the workforce. In addition 
to HHS, the kidney version of NNI would include other 
federal government agencies and departments that already 
fund kidney research, such as VA, the Department of De-
fense, and the National Science Foundation.

For the record, none of these five BHAGs is originally 
my idea. They have evolved in discussions with ASN lead-
ers, members, and staff as well as other stakeholders during 
my 16 years with the society. The time is now to think big, 
aim high, and galvanize the kidney and transplant commu-
nities in the United States to speak boldly with one voice as 
never before.   

Tod Ibrahim, MLA, is Executive Vice President, American So-
ciety of Nephrology, Washington, DC. You can reach him at 
tibrahim@asn-online.org.
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Team-Based Care Is 
Essential for Diabetic 
Kidney Disease 
Continued from cover

Multi-organ effects
Approximately one in three (4) or one in four (5) patients 
with diabetes has chronic kidney disease (CKD), and too 
many patients go undiagnosed until their kidney disease 
has progressed to a late stage when they have fewer treat-
ment options. “It is an extremely common condition and 
probably more common than most clinicians realize be-
cause screening, detection, and awareness have been so 
low,” said Tuttle, who co-authored the KDIGO guidelines 
and task force recommendations. 

The development of kidney diseases in patients with di-
abetes can also have severe consequences for patients’ heart 
health, said Prakash Deedwania, MD, a cardiologist and 
professor of medicine at the University of California, San 
Francisco, in an interview. Most patients with end stage 
kidney disease die from cardiovascular causes, he noted, 
in a review of the intersecting renal-cardio and metabolic 
consequences of diabetes (6). He noted in the interview 
that by the time patients reach stage 4 of kidney diseases, 
they already have substantial vascular damage and far few-
er treatment options. But treating patients with diabetes 
for heart disease earlier by using lipid-lowering therapy 
can halt or reverse diabetic nephropathy (6).

Deedwania and Tuttle agree that more early screening 
for kidney diseases in patients with diabetes is essential. 
The ADA-KDIGO consensus guideline recommends an-
nual screening for CKD in patients with diabetes starting 
at diagnosis (2). Deedwania noted that physicians obtain 
information about a patient’s glomerular filtration rate 
from routine testing. They can use that information to 
identify people during the earliest stages of kidney dis-
eases, educate them about the condition and its conse-
quences, and work with them to prevent progression. 
“That is the time to intervene,” Deedwania said.

But Tuttle acknowledged that successful screening ef-
forts for kidney diseases in patients with diabetes would 
likely lead to an influx of new patients at a time when the 
United States is facing a growing shortage of nephrologists 
and other physicians (7). “We do not have a workforce 
that is prepared for it,” she said. Traditionally, primary 
care clinicians primarily manage patients with diabetes, 

but Deedwania said they cannot do it alone. 
So far, many newer medications for patients with dia-

betes and kidney diseases have been under-utilized, said 
Joshua Neumiller, PharmD, professor of pharmacothera-
py at Washington State University in Spokane and a co-
author of the ADA-KDIGO consensus report. He noted 
that patients with diabetes and kidney diseases have many 
risk factors that need to be managed, including lifestyle 
optimization. They may be treated simultaneously by di-
abetes specialists, cardiologists, and nephrologists. They 
may also need complex medication management. “We 
have to come together as a team to ensure we’re treating 
the individual in a holistic fashion to manage all of their 
risk factors the best we can,” Neumiller said.

Dream team
Tuttle and Deedwania agree that advanced practice clini-
cians could play a key role in multidisciplinary teams for 
patients with diabetes affecting multiple organ systems. 
Teams might include primary care physicians, cardiolo-
gists, diabetologists, endocrinologists, nurse practition-
ers, pharmacists, nurses, diabetes educators, dieticians, 
and social workers.

“Physicians are important, no doubt about it, and we 
have certain training that makes us particularly adept 
at diagnosis and complex management, but we need 
to recognize that there are other members of the team 
who have a lot to offer, too," Tuttle said. “We need to 
move beyond the paternalism that it always has to be a 
physician.”

Tuttle suggested that a nephrologist could be a team 
leader and focus on tasks such as complex diagnostic 
workups or condition management difficulties. Other 
team members could handle more routine tasks such as 
follow-up and medication management. Dieticians can 
help address lifestyle factors, whereas social workers can 
help patients overcome barriers such as insurance access. 
“It is going be a huge task, but we view team care as a 
way forward to deliver high-quality, reliable care to large 
numbers of patients with a limited nephrology work-
force,” Tuttle said.

Tuttle also emphasized the importance of patient 
engagement in team-based care. Patients with diabetic 
kidney disease have innovative ideas based on their lived 
experience and know what will work best for them, she 
said. “They are the ultimate stakeholder,” she said.

The ADA-KDIGO consensus report also empha-
sizes the need for patient-centered, whole-person care. 
Neumiller noted that engaging patients in shared deci-
sion-making about their treatment options improves 
patient engagement and medication adherence because 
patients have a “buy-in” in the care plan.

Some preliminary efforts are underway to develop 
multidisciplinary diabetic kidney disease clinics. Tuttle 
said one approach might be to emulate the anticoagu-
lation clinic model, which uses advanced practice clini-
cians and pharmacists to aid anticoagulant medication 
management for patients with cardiovascular disorders. A 
recent pilot study showed that a pharmacist-led interven-
tion, including an interactive workbook, improved pa-
tients’ understanding of their kidney test results, boosted 
kidney function screening, and enabled the administra-
tion of appropriate kidney-protecting medications (8). 
“The evidence is building, and there’s a lot of interest 
in formally studying these interventions in people with 
chronic kidney disease,” Neumiller said.  

Clinical pharmacists can play a crucial role in edu-
cating patients about their medications, their side ef-
fects, and how to mitigate them. They can help adjust 
background therapies to minimize hypoglycemia risk 
and assist with medication titrations for new medicines, 
Neumiller said. He said they could regularly check in 
with patients and serve as a hub, communicating any 
medication changes to all the team clinicians.

Until more formal team models are in place, Neumiller 

recommended that nephrologists check in with the phar-
macists in their organization about what services are 
available. He noted that his institution has a pharmaco-
therapy clinic where pharmacists can help patients access 
expensive medications or those requiring preauthoriza-
tion, which can be a barrier for time-strapped physicians. 
He also suggested that the physicians tap into existing 
services such as diabetes educators at their institution.

Deedwania, Neumiller, and Tuttle acknowledged that 
substantial barriers to instituting new diabetic kidney 
disease models remain. The biggest hurdle may be reim-
bursement, Deedwania said. He noted that current pay-
ment models do not reimburse for care by multiple phy-
sicians during a single visit. The Centers for Medicare & 
Medicaid Services has created new payment models for 
CKD that incentivize team-based care. However, Tuttle 
said they focus more on the later stages of kidney dis-
eases. New payment models and investment from health 
care systems are needed, she said. 

“We now have the opportunity with the therapies we 
have to save lives, kidneys, and hearts,” Tuttle said. “We 
have a moral and ethical obligation to do so, and it will 
take a lot of voices speaking loudly to policymakers and 
health care systems.” 
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The heart and the kidney share immense metabolic demands, overlapping 
stressors, and devastating diseases. Cardiovascular disease remains the 
predominant cause of death for people with kidney diseases. In turn, the 
development of chronic kidney disease portends poor outcomes and may 
limit guideline-directed medical therapies for people with cardiovascular 
disease. 

Thankfully, kidney and cardiovascular diseases are also joined by a growing number of 
therapeutic options: angiotensin-converting enzyme inhibitors, angiotensin receptor blockers 
(alone or in combination with neprilysin inhibitors), glucagon-like peptide 1 receptor ago-
nists, mineralocorticoid receptor antagonists, and of course, sodium-glucose cotransporter-2 
inhibitors. Nephrologists and cardiologists now welcome our shared patients to the kitchen 
of many cooks. However, the need for dedicated cardio-nephrologists rises with the grow-

ing complexities of advanced heart failure management, cardiothoracic surgery, and other 
cardiovascular disease treatments. 

In this special issue of Kidney News, we explore cardiorenal topics for the nephrologist 
that range from the common (e.g., loop diuretic choice in heart failure) to the critical (e.g., 
combined kidney-heart transplant and complications of left ventricular assist devices). We 
also highlight the experience of model cardio-nephrology clinical and training centers across 
the United States.  

Kidney News thanks Daniel Edmonston, MD, MHS,  for editing this special issue.  
Dr. Edmonston is assistant professor of medicine (nephrology), Duke University School of Medi-
cine, and faculty member, Duke Clinical Research Institute, in Durham, NC.

The author reports no conflicts of interest. 

KIDNEY AND  
CARDIOVASCULAR DISEASES 
Exploring Cardiorenal Developments 

LVADs and  
the Kidney
By Carl P. Walther and  
Sankar D. Navaneethan

W hen the heart is chronically failing to 
provide adequate circulation despite 
numerous evidence-based medical 
and procedural options, left ventricu-

lar assist devices (LVADs) can be placed. Implanta-
tion of these devices is usually permanent (destination 
therapy), although some recipients may go on to receive 
heart transplants (bridge to transplant) (1); rarely is 
there sufficient heart recovery to enable LVAD removal 
(bridge to recovery) (2). 

Although kidney health and function are important 
and affected across the spectrum of heart disease and 
cardiovascular procedures, perhaps nowhere is the kid-

ney more challenged than in LVAD recipients. First, 
consider the kidney substrate: Kidney damage may ac-
crue at each stage of the life course leading to advanced 
heart failure and LVAD implantation. Diabetes and 
atherosclerosis injure both the heart and the kidney; 
the aging process causes fibrosis in both organs; acute 
kidney injury (AKI) episodes accumulate from prior 
cardiovascular procedures and surgeries; and chronic 
heart failure, punctuated with acute decompensations, 
causes congestive nephropathy and later, with failure of 
forward flow, ischemia. 

From this environment, the kidney enters the peri-
operative period. LVADs are placed once all less-inva-
sive measures have been exhausted; prior to implanta-
tion, many patients require one or more inotropes or 
even temporary mechanical circulatory support with 
a balloon pump, a percutaneous microaxial pump, or 
veno-arterial extracorporeal membrane oxygenation. 
From this state of chronic and acute stress and dam-
age, the kidney is then put through the prototypical 
insult of major cardiac surgery. Ischemia-reperfusion 
injury, inflammatory cascade activation and oxidative 

stress, hemolysis, and nephrotoxic exposures may all be 
at play (Table 1). Once the LVAD is in place, macro-
circulation usually normalizes, with cardiac output re-
turning to normal and elevated central venous pressures 
declining (except when the feared complication of right 
ventricular failure develops). This usually increases esti-
mated kidney function (at least for a time and with the 
caveat that kidney function estimates are likely to be 
highly confounded in these patients), and in some peo-
ple, this results in persistent normalization of estimated 
kidney function (in the majority, there is no evidence of 
persistent kidney function improvement) (3). Potential 
mechanisms for beneficial and harmful effects on the 
kidney with LVAD support are shown in Figure 1.

Nephrology expertise is essential for accurate etio-
logic and prognostic deconstruction of AKI syndrome. 
This may require integration of relevant information 
ranging from distant kidney events to operating room 
details and potentially gathering information with 
tools from manual urine microscopy to interpretation 
of tissue inhibitor of metalloproteinases-2 (TIMP-2) ∙ 

>Continued on page 12
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insulin-like growth factor-binding protein 7 (IGFBP7) 
scores to image-based venous congestion assessments. 
Kidney replacement therapy (KRT) decisions (need, 
timing, and therapy parameters) are the most conspicu-
ous nephrology service, and these decisions necessarily 
use subjective judgment on the part of the nephrologist 
and close collaboration with intensivists. KRT man-
agement throughout the recovery course is a challenge 
requiring close collaboration as well, particularly when 
the patient no longer has invasive hemodynamic moni-
tors. Fluid removal in this case requires consideration of 
the pump speed, flow rate, and pulsatility index, along 
with appropriate hemodynamic measurements based 
on whether the aortic valve opens (in which case usual 
oscillometric or auscultatory measurements can be 
used) or does not (requiring measurement using Dop-
pler ultrasound and a manual sphygmomanometer) (4). 

The era of precision nephrology holds great prom-
ise for individualized diagnoses and targeted therapies 
in many areas. The realm of durable mechanical cir-
culatory support will be a particular challenge, given 
the extreme clinical complexity of kidney insults and 
the limited access to kidney tissue for study because 
of the tenuousness (and anti-coagulation) of the pa-
tients. Despite these challenges, noninvasive diagnostic 
and investigative tools—primarily being developed in 
other realms—should enable improvements in kidney 
diagnostic and prognostic precision and even provide 
mechanistic insights soon. Precise pathophysiologic 
diagnostics, plus effective targeted therapies for cardiac 
surgery-associated AKI, are urgently needed to improve 
the health of LVAD recipients.  

Carl P. Walther, MD, MS, FASN, is associate professor of 
medicine in the Section of Nephrology at Baylor College 
of Medicine in Houston, TX. Sankar D. Navaneethan, 
MD, MS, MPH, is chief of nephrology at the Michael E. 
DeBakey VA Medical Center and the Garabed Eknoyan, 
MD, Endowed Professor in Nephrology at Baylor College 
of Medicine, Houston, TX.

The authors report no conflicts of interest.
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CVP, central venous pressure; RAS, renin-angiotensin system; RV, right ventricle. The figure is  
reprinted from Walther et al. (4).

Figure 1. Potential mechanisms for LVAD effects (beneficial and harmful)  
on the kidneys

CPB, cardiopulmonary bypass.

Table 1. Categories and mechanisms of potential AKI with LVAD implantation

Category of injury Causes

Ischemia and ischemia-
reperfusion injury

CPB initiation and discontinuation, microcirculatory 
dysfunction, temperature changes, intraoperative bleeding, 
aortic cross clamping for additional procedures

Inflammation CPB, surgical tissue injury

Hemolysis CPB, LVAD pump

Microemboli Cholesterol emboli, thromboemboli, gaseous emboli with CPB

Nephrotoxic exposures Antibiotics
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Law number 7 in the classic novel, The House of 
God, is age + blood urea nitrogen (BUN) equals 
Lasix dose (1). Limited data to guide diuretic 
therapy, the mainstay of treatment for patients 

admitted with decompensated heart failure, have given 
rise to similar urban legends uttered throughout hospi-
tal wards. Providers have traditionally relied on changes 
in weight and measurement of fluid intake and output 
for therapeutic decision-making. However, these vari-
ables can be notoriously difficult to obtain with accuracy 
and can result in therapeutic inertia, as data are collected 
within a 24-hour period. Furthermore, weight changes 
and fluid balance have shown considerable discrepancy 
and are not associated with 6-month survival (2, 3). Con-
sequently, residual congestion is common and associated 
with adverse outcomes (4).

Whereas the aforementioned parameters are markers 
of total fluid balance, the variable of interest is natriuresis. 
Net negative sodium balance correlates with improved 
survival regardless of documented fluid balance. Negative 
sodium balance, even in patients with documented posi-
tive fluid balance, was associated with improved 6-month 
survival, whereas positive sodium balance was associated 
with worse survival, even among patients with negative 
fluid balance (3). Numerous studies have demonstrated 
the benefit of monitoring spot urine sodium values to 
gauge natriuretic response and allow rapid escalation of 
loop diuretics to achieve the desired therapeutic effect 
(5–10); however, measuring net sodium output remains 
challenging, as 24-hour urine collections on every hospi-
talized patient are neither feasible nor practical. 

In the Journal of the American College of Cardiology, 
Rao et al. (11) proposed a natriuretic response prediction 
equation (NRPE), which utilizes a spot urine sodium 2 
hours post-loop diuretic administration, along with glo-
merular filtration rate and serum/urine creatinine values 
to predict cumulative 6-hour natriuresis. This group 
previously demonstrated the ability of the NRPE to ac-
curately predict cumulative sodium output with an area 
under the curve (AUC) of >0.9 compared with 6-hour 
urine collections (12). In this single-center study, the au-
thors attempted to validate these findings in two cohorts: 
one to assess natriuretic response, categorized as poor, 
suboptimal, and excellent, defined as sodium output of 
<50 mmol, <100 mmol, and >150 mmol, respectively, 
and in the second, to utilize a nurse-driven protocol to 
guide loop diuretic titration using the NRPE among 
adult patients admitted with acute decompensated heart 
failure (ADHF). In 409 patients in the validation cohort, 
the authors again demonstrated excellent ability of the 
NRPE to predict a 6-hour natriuretic response with an 
AUC of 0.92 (95% confidence interval [CI], 0.89–0.95), 
0.9 (95% CI, 0.87–0.93), and 0.9 (95% CI, 0.87–0.93) 
for a poor, suboptimal, and excellent response, respective-
ly. The NRPE outperformed markers such as spot urine 
sodium concentration and net fluid output. Among 161 
patients using the NRPE to guide diuretic therapy, sig-
nificant improvement in net fluid output (–1.1 ± 0.9 L 
vs. –2.1 ± 0.9 L) and weight loss (–0.3 ± 0.3 kg vs –2.5 ± 
0.3 kg) was seen after initiation. 

An important limitation to the study is lack of in-
formation regarding validity in patients treated with 
continuous infusions of loop diuretics, as well as adjunc-
tive agents, such as thiazide diuretics and acetazolamide, 
interventions that are common in hospitalized patients. 
Additionally, the protocol prioritizes maximizing loop 
diuretic therapy before consideration of adjunctive agents 

for sequential nephron blockade, although it is currently 
unknown if one strategy is superior to the other. None-
theless, this study provides a potential new tool to guide 
diuretic therapy among patients with ADHF. However, it 
would be prudent to demonstrate improvement in hard 
outcomes, such as rehospitalization, before widespread 
implementation.  

Nayan Arora, MD, is with the Division of Nephrology, Uni-
versity of Washington, Seattle.

The author reports no conflicts of interest.
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Natriuretic Response Prediction Equation  
Worth Its Weight in Salt?
By Nayan Arora

[T]his study 
provides a potential 

new tool to guide 
diuretic therapy 
among patients 

with ADHF.
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Conclusions: Natriuretic response can be rapidly and accurately 
predicted by the NRPE, and this information can be used to guide 
diuretic therapy during ADHF. Additional study of diuresis guided 
by the NRPE is warranted.
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The Columbia University Irving Medical Center 
Nephrocardiology Experience

Jacob Stevens, MD, is an assistant professor of medicine; director, Acute Care Nephrology; and as-
sociate program director, Internal Medicine Residency, Columbia University Irving Medical Center, 
New York, NY.

Dr. Stevens reports being a consultant with Health Advances (for hyperoxaluria; 2021), re-
ceiving honoraria from the National Institutes of Health/ASN Kidney Innovation Accelera-
tor (KidneyX) COVID-19 Innovation Prize (for Kidney Replacement Therapy Dashboards; 
2021), and having a patent on an aptamer-based creatinine sensor that is owned and licensed 
by Columbia University (ongoing).

The Columbia University Irving Medical Center is a 738-adult inpatient bed tertiary care hos-
pital in the Washington Heights neighborhood of New York City (1). One floor of the hospi-
tal is geographically dedicated to cardiology and cardiothoracic surgical patients, representing 
nearly 22% of all hospital beds (102 cardiology beds and 59 cardiac intensive care unit [ICU] 
beds in total of which 28 are cardiology care unit beds and 31 are cardiothoracic surgical ICU 
beds). There are four dedicated cardiothoracic surgical operating rooms and >1000 cardiotho-
racic surgeries, requiring cardiopulmonary bypass, performed annually.

The high burden of cardiovascular disease in patients with chronic kidney disease and end 
stage kidney disease (ESKD) and the high incidence of peri-procedural acute kidney injury 
(AKI) result in a high volume of patients who are admitted to our cardiac services requiring 
nephrology consultation. Given our high total nephrology consult census (typically 100–130 
patients total for all services) and a high percentage of consults coming from the cardiac floor, 

a dedicated nephrocardiology consult team was formed in 2007–2008 (in addition to our 
ESKD, general floor, ICU, and transplant consult teams). In a typical calendar year, this con-
sult team receives 450–500 consults, and our daily service census typically ranges between 15 
and 20 patients (approximately 10%–15% of the cardiac floor), with the majority coming 
from the four ICUs on this floor. 

There are several benefits to having a dedicated nephrocardiology consult service (Table 1). 
First, we provide continuity for both patients and teams by having a dedicated geographical 
team, and often, we are the only providers in the hospital who have followed a patient from 
their pre-procedure course in the cardiac care unit, post-operatively in the cardiothoracic ICU 
(CTICU), and then later as they are transferred out of the ICU to the cardiac floor. This team 
facilitates peri-operative renal replacement therapy planning (2, 3). Additionally, with a dedi-
cated subgroup—approximately 12 of our 31 nephrology attendings staffing this service—we 
develop an expertise for the unique challenges of these cardiac patients (e.g., advanced heart 
failure requiring mechanical support, diuretic refractory cardiorenal syndrome, performing 
intermittent hemodialysis on patients with a left ventricular assist device without a pulse pres-
sure, or performing continuous renal replacement therapy while on extracorporeal membrane 
oxygenation). Additionally, given the smaller subset of our attendings who rotate on this ser-
vice, we develop relationships with the cardiac primary teams that foster collaboration and 
build trust that extends beyond the patient floors. This results in clinical research collabora-
tions (4–7) and the formation of the multidisciplinary Hypertension Center. Finally, having 
a dedicated high-volume nephrocardiology consult service provides a unique learning oppor-
tunity for our seven general nephrology fellows, two transplant fellows, and one glomerular 
fellow. They quickly learn the fundamental principles involved in caring for patients with heart 
disease who are critically ill (from the nuances of volume status exams to diuretic refractory 
cardiorenal syndrome, severe peri-operative AKI, and refractory hyponatremia).

The Northwell Health Cardiorenal Service 
Experience 

Nupur N. Uppal, MD, is an associate professor of medicine and director of Cardiorenal Services, 
North Shore University Hospital at Northwell Health, Manhasset, and the Donald and Barbara 
Zucker School of Medicine at Hofstra/Northwell, Hempstead, NY.

Dr. Uppal reports no conflicts of interest. 

North Shore University Hospital at Northwell Health in Manhasset, NY, is a 786-adult in-
patient bed quaternary care primary teaching hospital for the Zucker School of Medicine at 
Hofstra/Northwell training medical students, residents, nephrology and cardiology fellows, 
including interventional cardiology, advanced heart failure, and transplant cardiology fel-
lows. It offers all medical and surgical specialties, with recent advancement in heart and lung 
transplantation. Here, we established the cardiorenal service in 2014 as a distinct inpatient 
clinical service that comprises a group of seven nephrologists from our faculty who work in 
close association with cardiologists, cardiothoracic surgeons, and cardiac intensivists. 

The inpatient cardiorenal service at North Shore University Hospital is run by the nephrol- 
ogy attending and a fellow in training. It serves to take consultations from regular medi-
cal floors, telemetry units, and cardiac and CTICUs. There is a dedicated phone number 
that is transferred to the attending rotating on the service for weekdays, weeknights, and 
weekends, which ensures the ease in reaching out to the attending directly and warrants 
24/7 availability of the service. The consultants carry a portable point-of-care ultrasound 
(POCUS) device that aids as a bedside tool for volume assessment during rounds. 

Over the past 8 years, the service has expanded tremendously. During the initial years 

of the service, the majority of consultations were for optimization of kidney function in 
patients undergoing percutaneous coronary interventions and management of patients with 
acute cardiorenal syndrome, including diuretic augmentation and use of renal replacement 
therapies for volume management. In recent years, our center’s cardiology and cardiac sur-
gery programs have expanded, leading to growth in the census of the service as well as ad-
ditional consultations to manage AKI after procedures, including transcatheter aortic valve 
replacement, open heart valvular surgeries, VADs, and mechanical circulatory assist devices. 
Lately, the service also manages kidney issues and electrolyte abnormalities that develop in 
the peri-operative period for patients receiving heart transplantation, lung transplantation, 
as well as multiple organ transplantation, such as simultaneous heart, lung, and kidney 
transplantation. Kidney transplant recipients are followed by the kidney transplant team 
after the transplantation. 

The creation of inpatient service eventually led to development of an outpatient cardio-
renal specialist service that consists of eight nephrologists who specifically manage patients 
with coexisting heart and kidney diseases. These nephrologists receive direct consultations, 
and the secretarial staff at the office has a list of the dedicated attendings to whom they as-
sign cardiorenal patients for evaluation and management. The office also has a dedicated 
exam room with a POCUS machine. 

The cardiorenal service has been advantageous for patients, consultant specialists, as well 
as nephrology and cardiology trainees (8). The co-management of patients by a specific 
group of nephrologists and cardiologists builds a strong relationship among patients and 
physicians, ensuring regular follow-ups and better patient care. When hospitalized, the pa-
tients are under the care of the same group of physicians who communicate well with each 
other. This prevents polypharmacy and incorrect medication dosing and promotes shared 
medical decision-making, leading to better patient health. 

This service has established an association and trust among the nephrology and cardiol-

KIDNEY AND CARDIOVASCULAR DISEASES

Cardio-nephrology Services around  
the United States: Experience of Three 
Centers of Excellence

The population of patients with or at risk for concomitant kidney and heart disease is large, continues to grow, 
and has poor clinical outcomes. The interaction of kidney and heart disease leads to unique pathophysiology, 
disease manifestations, and treatment, necessitating specialized care that may not be addressed adequately by 
either cardiology or nephrology alone. The creation of a cardiorenal service at several centers has led to provid-
ing excellent clinical service, advanced fellowship education, and grounds for research (Table 1). In this article, 
we invited leaders from a few of the US centers’ cardiorenal (or nephrocardiology) services to take us through 
their journey into the creation and advancement of this process.  



The University of Washington Kidney-Heart 
Service Experience

Nisha Bansal, MD, MAS, is a professor, Division of Nephrology, Department of Medicine; an 
Arthur Stach Family Endowed Professor; director, Nephrology Clinical and Research Education; 
and director, Kidney Heart Service, University of Washington, Seattle, WA.

Dr. Bansal reports being an associate editor for Kidney360.

The University of Washington (UW) launched the Kidney-Heart Service in August 2020 (9). 
The UW Medical Center (UWMC) is a large, 630-bed academic medical center in Seattle, 
WA, that serves as a catchment area for people in a five-state region (Washington, Wyoming, 
Alaska, Montana, and Idaho) and is the primary site for the most complex and intensive car-
diology care, including heart transplantation, cardiac device implantation, and cardiothoracic 
surgery. The UW Kidney-Heart Service functions as a specialized, inpatient consultation ser-
vice and is staffed by three nephrologists who have a specialized clinical and scientific expertise 
in cardiorenal disease. In designing this new service, our mission was to excel in clinical care, 
education, and scholarship (Table 1). 

The service has focused on nephrology consultation to patients admitted to cardiology 
or cardiothoracic services on the floors or the ICUs. The average daily census varies between 
10 and 20 patients. Since our inception, we have launched several key clinical initiatives. We 
have developed effective and streamlined communication strategies between the UW Kidney-
Heart Service and Cardiology/Cardiothoracic Surgery Inpatient Services. All attendings on 
the UW Kidney-Heart Service have trained in POCUS and have incorporated this practice 
into routine clinical decision-making. In collaboration with our cardiology colleagues, we also 
have revised, updated, and promoted wider use of their evidence-based diuretic algorithm, 

which was developed to improve diuretic efficacy, reduce rates of diuretic resistance, decrease 
the risk of AKI and need for dialysis, and reduce length of stay. This updated algorithm focuses 
on a “sequential nephron blockade” and use of objective measures to guide diuresis.

Although early, the initial results of these clinical initiatives are promising. Prior to the 
launch of the Kidney-Heart Service, patients admitted to UWMC with heart failure who 
developed AKI had three times longer lengths of stay, a three to four higher rate of in-hospital 
death, and significantly higher rates of readmission within 30 days as compared with patients 
with heart failure without AKI (9). Since the launch of the UW Kidney-Heart Service, we 
have observed a 3-day reduction in average length of stay in patients with heart failure and 
AKI as well as a modest decline in rates of inpatient acute dialysis following launch of the UW 
Kidney-Heart Service (9). 

To fulfill our educational mission, we developed a specialized curriculum that includes 
core topics such as: volume and hemodynamic assessment, physiology of diuretic resistance, 
diuretic pharmacokinetics and management, cardiorenal physiology, kidney diseases in pa-
tients with durable and non-durable mechanical circulatory support, electrolyte disorders, and 
acid-base disorders. Nephrology fellows, cardiology fellows, internal medicine residents, and 
advanced practice provider students rotate on the service, allowing for cross-disciplinary train-
ing.We have made several strides to advance quality improvement and research in cardiorenal 
diseases. We continue to collect longitudinal electronic medical record data on patients seen 
by the Kidney-Heart Service, which forms the basis for several ongoing quality improvement 
projects. Patients seen by the service are recruited directly into several research studies. For 
example, we have received funding for a National Institutes of Health (NIH) R01 grant, 
“Kidney Injury in Patients with Acute Decompensated Heart Failure,” as well as an NIH 
administrative supplement to study bioethical issues in patients admitted with acute decom-
pensated heart failure and AKI (9). 

In summary, the UW Kidney-Heart Service is an innovative model to advance clinical 
care, education, and scholarship in cardiorenal disease.  
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ogy specialists that foster an ease to consult each other and advocate persistent communi-
cation between each other. It has led to collaboration among nephrologists, cardiologists, 
medical specialists, and renal pathologists and has enhanced the educational experience for 
trainees. The fellows, along with the attendings, participate in multidisciplinary team dis-
cussions and integrated journal clubs and grand rounds (usually held every 3–4 months 
by faculty and fellows of either advanced heart failure or nephrology), which keep them 
up to date with advances in cardiorenal medicine and promote unceasing learning. The 

service creates opportunities for future research and organization of conferences, further 
culminating in combined publications. Several nephrologists from the group have gained 
recognition at national societies, are national experts in the field of POCUS, and have pre-
sented at national cardiology conferences. The nephrologists have attained an expertise in 
management of kidney manifestations that arise after various cardiac procedures. This has 
led to an increase in interest among trainees to pursue their careers in this growing field of 
cardiorenal medicine.

KIDNEY AND CARDIOVASCULAR DISEASES

Table 1. Advantages of a cardio-nephrology service

Advantages of a dedicated  
cardio-nephrology service

Examples

Clinical expertise • Volume assessment including POCUS
• Peri-operative risk stratification and management for cardiac procedures and surgeries
• Diuretic resistance, including sequential nephron blockage and novel therapies
• Management of kidney diseases in relation to advanced heart failure therapies, including ventricular assist 

devices 
• AKI and dialysis management in cardiogenic shock
• Electrolyte disorders in patients with cardiorenal disease
• Goal-directed medical therapy (including SGLT2i and MRAs) in patients with cardiorenal disease
• Pre-peri and post-heart transplant management

Education • Focused learning on high-yield topics in cardiorenal disease from experts
• Opportunities for cardiology and nephrology fellows to work together directly

Scholarship • Recruitment of patients directly into studies, including clinical trials
• Opportunities for quality improvement

Other • Promotes collaboration
• Enhances nephrology-cardiology communication
• Continuity of care (including inpatient-outpatient)
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Historically, candidacy for simultaneous heart-
kidney (SHK) transplantation, or transplant-
ation of both the heart and kidney from the 
same deceased donor into the same candidate, 

has only been considered for patients who have end-stage 
heart failure as the primary disease process. In this setting, 
kidney diseases, which may or may not be a result of heart 
failure, are frequently milder than that which would prompt 
consideration for kidney transplantation in a non-heart 
transplant candidate. This has been the approach undertak-
en by the newly considered eligibility criteria for SHK under 
deliberation at the Organ Procurement & Transplantation 
Network (OPTN) (1). These eligibility criteria have largely 
followed the same framework as established for simultane-
ous liver-kidney transplantation in 2017 on the grounds of 
transparency and consistency (2). In specific terms, sustained 
acute kidney injury lasting 6 weeks or longer or chronic kid-
ney disease (defined as estimated glomerular filtration rate 
[eGFR] ≤60 mL/min for 6 months and eGFR ≤30 mL/min 
at the time of listing) is sufficient to qualify the heart trans-
plant candidate for SHK transplantation. Additional priority 
is granted for heart transplant recipients who develop kidney 
failure and meet usual kidney transplant eligibility within 1 
year after heart transplant (the “safety net” provision).

Eligibility is only half of the equation. We have recently 
pointed out how the current allocation, or how patients who 
meet eligibility criteria for an organ or organ combination 
are prioritized for said organ or organ combination, is sys-
temically biased against candidates for kidney transplant 
alone who suffer real harm from the delay in transplant (3, 
4). SHK further decreases access to kidneys in that it pref-
erentially draws high-quality kidneys (5) but yields poorer 
kidney graft outcomes, owing to the disease acuity of SHK 
candidates (6). Currently, allocation priority for SHK is de-
termined by the patient’s severity of heart disease: Any time 
the patient is offered a heart, the kidney will be offered, re-
gardless of the severity of the kidney disease, the urgency of 
the next-sequence kidney transplant candidate (who may be 
highly sensitized, a child, a prior kidney transplant donor, 
or a dialysis patient running out of access), or the likelihood 
that the kidney even survives the SHK transplant. Wait time 
or urgency for kidney transplant does not factor into alloca-
tion priority for SHK at all. A candidate on dialysis for many 
years and running out of access, who has stable heart disease 
that puts him or her into a lower allocation tier for the heart, 
will not be granted additional priority. The current allocation 
system is ethically unjustifiable and disadvantages all patients 
with kidney diseases, except the minority who happen to 

have high-acuity failure of non-kidney organs (6).
The establishment of eligibility criteria for SHK at the 

OPTN level is, therefore, only a start to the conversation. 
As OPTN works out how to incorporate combined organ 
transplants into the allocation system, we need sustained ef-
forts from the nephrology and kidney diseases community 
to engage with the OPTN to advocate for the needs of all 
patients with kidney diseases who may benefit from a kidney 
transplant.  
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Heart and Kidney: When Do We Perform 
Combined Transplants?
By Xingxing S. Cheng

KIDNEY AND CARDIOVASCULAR DISEASES

Although various loop diuretics have long been 
considered equivalent for treating congestive 
heart failure (CHF), recent, small studies have 
suggested that torsemide may be superior to 

furosemide for decreasing mortality and hospitalization 
rates, possibly by reducing renin-angiotensin-aldosterone 
system activation and myocardial fibrosis (1). The Torsem-
ide Comparison with Furosemide for Management of Heart 
Failure (TRANSFORM-HF) trial was a multi-center, open-
label, pragmatic trial in which 2859 patients hospitalized for 
CHF were randomized to either torsemide or furosemide 
and were followed for up to 1 year after discharge (2). Based 
on previous data, the authors powered the trial to detect a 
20% reduction in mortality with torsemide. 

Eligible patients were those hospitalized with worsening 
chronic CHF or a new diagnosis of CHF, plus ejection frac-
tion ≤40% or elevated natriuretic peptide levels. Patients were 
discharged with either torsemide or a bioequivalent dose of 
furosemide (a ratio of 1 mg torsemide to 2–4 mg furose-
mide). Those with end stage kidney disease were excluded 
from the study. Furthermore, the approximately 35% of pa-
tients with chronic kidney disease (CKD) included mostly 
mild CKD, with a mean estimated glomerular filtration rate 
of 59 mL/min/1.73 m2. More than 90% of patients were 
adherent to diuretics at 6 months, but patients in the torse-
mide group had been prescribed a higher dose than those 
in the furosemide group after only 1 month. The primary 
end point of all-cause mortality was roughly identical at 26% 

in both torsemide and furosemide groups. All-cause hospi-
talization rates were similar. On the heels of recent advances 
in CHF management, it is no surprise that a hint of torse-
mide’s preferential benefit sparked intense interest. The rise 
of the sodium-glucose cotransporter-2 inhibitors (SGLT2is), 
for example, is largely due to their proven value in reducing 
cardiovascular mortality, CHF hospitalization, and CKD 
progression (3, 4). In the TRANSFORM-HF study, curi-
ously, only 6% of patients were prescribed SGLT2i, 19% 
sacubitril-valsartan, 35% mineralocorticoid receptor block-
ers, and 40% angiotensin-converting enzyme inhibitors. The 
aggregate enrollment of patients with both a reduced and 
preserved ejection fraction possibly accounts for this low uti-
lization rate of evidence-based medical therapy.

Torsemide versus Furosemide: No Difference after All?
By Klodia Hermez and James E. Novak



KIDNEY AND CARDIOVASCULAR DISEASES

Acute kidney injury (AKI) occurs in 5%–42% of 
patients undergoing cardiac surgery, making it 
one of the most common peri-operative com-
plications in this patient population (1). Even 

subtle declines in postoperative kidney function confer an 
increased risk of postoperative mortality and persistent kid-
ney injury (2, 3).

The Society of Thoracic Surgeons (STS), Society of 
Cardiovascular Anesthesiologists (SCA), and American So-
ciety of Extracorporeal Technology (AmSECT) recently 
published their consensus Clinical Practice Guidelines for 
the Prevention of Adult Cardiac Surgery-Associated Acute 
Kidney Injury (4). This is a pragmatic guideline with seven 
recommendations (Table 1).

The new cardiac surgery-associated (CSA)-AKI guide-
lines reinforce standard cardiac surgical practices for most 
institutions. For example, avoidance of hyperthermic perfu-
sion (>37°C) remains a class I recommendation to prevent 
cerebral hyperthermia. Elements of the Kidney Disease: 
Improving Global Outcomes (KDIGO) bundle, such as 
peri-operative discontinuation of angiotensin-converting en-
zyme inhibitors and angiotensin-receptor blockers, avoiding 
hyperglycemia, and close hemodynamic monitoring, are al-
ready part of existing guidelines to avoid hypotension and in-
fection and to optimize systemic perfusion. The use of mini-
mally invasive extracorporeal circulation is currently a class 
IIA recommendation to reduce blood loss and transfusion.

Select recommendations continue to evolve and expand 
on prior recommendations. Notably, the new CSA-AKI 
guidelines officially recommend against using dopamine and 
mannitol for adult cardiac surgery patients. Furthermore, al-
though prior guidelines have recommended adjusting the 
pump flow rate during cardiopulmonary bypass (CPB) 
based on oxygenation and metabolic parameters, the new 
CSA-AKI guidelines specify the use of goal-directed perfu-
sion targeting oxygen delivery (DO2) ≥270 mL/min/m2 as a 
class I recommendation. 

The one element in the new CSA-AKI guidelines that 
may deviate from current practices is its recommendation 
that fenoldopam may be used to reduce the risk of CSA-
AKI as long as hypotension can be avoided (class IIB). The 
literature supporting this recommendation is conflicting. A 
prospective randomized clinical trial looking at attenuating 
immediate postoperative AKI showed no benefit and signifi-
cantly more hypotension (5). It is also acknowledged by the 
authors of the new guidelines that KDIGO does not sup-

port using fenoldopam to prevent or treat AKI. Therefore, 
we would hesitate to adopt the use of fenoldopam to reduce 
the risk of CSA-AKI without more substantive evidence to 
support its use in this patient population.

The new CSA-AKI guidelines affirm existing clinical 
practices for the care of adult cardiac surgery patients. They 
also highlight the need for continued research for novel ways 
to reduce the incidence of CSA-AKI, as it remains a signifi-
cant source of morbidity and mortality in patients undergo-
ing cardiac surgery.  
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Prevention of Cardiac Surgery-Associated 
Acute Kidney Injury 
Commentary on the 2023 STS/SCA/AmSECT Guidelines 
By Pey-Jen Yu, Karl Bocchieri, and Hugh Cassiere

Table 1. Summary of recommendations from the 2023 STS/SCA/AmSECT 
Clinical Practice Guidelines for the Prevention of Adult Cardiac Surgery-
Associated Acute Kidney Injury 

Recommendation Class of recommendation, level of evidence

Avoid hyperthermic perfusion (>37°C). Class I, level B-R

Use goal-directed oxygen-delivery strategy on 
CPB (avoid nadir DO2 <270 mL/min/m2).

Class I, level B-R

Adopt KDIGO practice guidelines for patients at 
high risk of AKI.

Class IIA, level B-R 

Fenoldopam infusion during CPB and peri-
operatively may be reasonable if hypotension is 
avoided.

Class IIB, level B-R

Consider use of minimally invasive 
extracorporeal circulation.

Class IIB, level B-R

Use of dopamine infusion is not recommended. Class III, level A

Use of mannitol to prime CPB is not 
recommended.

Class III, level B-R
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So, how does TRANSFORM-HF impact the practice 
of nephrology? As cardiorenal syndrome is a major cause of 
acute kidney injury in hospitalized patients, both cardiolo-
gists and nephrologists target effective decongestion, which 
is associated with improved post-discharge outcomes. The 
current standard of care for patients hospitalized with acute, 
decompensated CHF includes conversion of oral to intrave-
nous loop diuretics with a stepwise increase in dose, admin-
istered as either bolus or continuous infusion (5, 6). Diuretic 
resistance should be addressed by increasing the loop diuretic 
dose or adding a thiazide-type diuretic. Although TRANS-
FORM-HF did not show significant differences in mor-
tality or rehospitalization for patients with CHF who were 
prescribed torsemide versus furosemide, further investigation 
into the potential differences among specific drugs within 
diuretic classes may yet uncover unexpected benefits and is 
worth examining.  
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       Findings

Most US Adults with 
T2D Meet Criteria for 
GLP-1 RAs or SGLT2is, 
but Few Receive Them

“No Opioids” for Major Urologic Cancer Surgery?

More than 80% of American adults with 
type 2 diabetes (T2D) meet criteria for 
treatment with glucagon-like peptide-1 
receptor agonists (GLP-1 RAs) or sodi-
um-glucose cotransporter-2 inhibitors 
(SGLT2is), but few actually receive these 
medications, according to a research letter 
in the Annals of Internal Medicine.

The researchers analyzed data on 1330 
adults with T2D from the National Health 
and Nutrition Examination Survey 2017–
2020. Of these adults, 82.3% of patients 
met recommended criteria for GLP-1 RA 
or SGLT2i treatment. Criteria were met by 
all patients with established or high risk for 
atherosclerotic cardiovascular disease (AS-
CVD), heart failure, or chronic kidney dis-
ease (CKD). Ninety-seven percent of pa-
tients aged 65 years or older met treatment 
criteria, as did 70% of younger patients. 
Treatment criteria were met by 94.5% of 
Medicare patients.

Only 9.1% of patients were receiving 
either of these medications between 2017 
and 2020, a time when they were not rec-
ommended for first-line treatment in many 
patients who would now be considered 
eligible. Treatment rates were 5.3% for 
SGLT2is and 3.7% for GLP-1 RAs.

Based on level A evidence, a 2022 con-
sensus report by the American Diabetes As-
sociation and the European Association for 
the Study of Diabetes recommended GLP-
1 RA treatment for patients with T2D with 
established or high risk for ASCVD. The 
report also recommended SGLT2is for pa-
tients with established ASCVD, CKD, or 
heart failure or high risk for ASCVD.

This study suggests that most US adults 
with T2D would meet those treatment 
criteria, including nearly all Medicare ben-
eficiaries. During the period studied, only 
approximately 9% of eligible patients were 
receiving GLP-1 RAs or SGLT2is. 

 “However, at current drug pricing, us-
ing these two new medications as first-line 
agents among all eligible patients with T2D 
may not be cost-effective,” the research-
ers conclude. “[A]n assessment of cost-
effectiveness may assist better targeting of 
interventions to achieve the greatest effect 
at a sustainable cost” [Tang S, et al. Recom-
mended and prevalent use of glucagon-like 
peptide-1 receptor agonists and sodium-
glucose cotransporter-2 inhibitors in a na-
tional population-based sample. Ann Intern 
Med, published online ahead of print Feb-
ruary 28, 2023. doi: 10.7326/M22-3051; 
https://www.acpjournals.org/doi/10.7326/
M22-3051].  

A “no-opioid” strategy greatly reduces 
the percentage of patients receiving opi-
oid prescriptions after surgery for renal, 
bladder, or prostate cancer, reports a 
study in JAMA Surgery.

The cohort study included 647 opi-
oid-naive patients undergoing open or 
minimally invasive radical cystectomy, 
radical or partial nephrectomy, or radi-
cal prostatectomy at the authors’ refer-
ral center between 2017 and 2021. In 
a pre-intervention period (2017–2018), 
202 patients were treated, 100 during 
an initial feasibility study or lead-in 
period (2019), and 384 during the in-

tervention period (2020–2021). The 
no-opioid intervention consisted of 
a pre-admission educational handout 
and post-discharge instructions for us-
ing non-opioid analgesics, without a 
routine opioid prescription. Acetamin-
ophen and ibuprofen were the main 
non-opioid analgesics used.

The rate of opioid prescriptions at 
discharge decreased from 80.9% in the 
pre-intervention period to 57.9% dur-
ing the lead-in period and to 2.2% in 
the intervention period. Median tablets 
prescribed were 14, 4, and 0, respec-
tively. For procedures performed dur-

ing the intervention period, mean and 
median opioid dose was 0 tablets for 
prostate and bladder surgery. The mean 
number of tablets prescribed was 0.6 for 
open surgery and 0.3 for robotic kidney 
surgery.

The intervention did not increase 
calls or unplanned clinic or emergency 
department visits due to pain. Patient 
surveys from the no-opioid period 
showed low pain scores (mean 2.5) and 
high satisfaction scores. Of 10 patients 
in the intervention group who received 
additional opioid prescriptions, 8 had 
undergone kidney surgery.
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during, and one month after discontinuation of FILSPARI 
treatment. The patient should contact their physician 
immediately for pregnancy testing if onset of menses is 
delayed or pregnancy is suspected.

• Lactation: Advise patients not to breastfeed during 
treatment with FILSPARI.

• Hepatic Impairment: Avoid use of FILSPARI in patients with 
any hepatic impairment (Child-Pugh class A-C).

For additional Important Safety Information, please see 
Brief Summary of the full Prescribing Information on the 
following pages, and the full Prescribing Information, 
including BOXED WARNING.

© 2023 Travere Therapeutics, Inc. FILSPARI is a trademark of  
Travere Therapeutics, Inc. All rights reserved. 02/2023 SPA0082

Reference: FILSPARI Prescribing Information. San Diego, CA: 
Travere Therapeutics, Inc.
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No Reduction in Recurrent Kidney Stones with HydrochlorothiazideThe no-opioid intervention—focused 
on pre-operative instruction and non-opi-
oid alternatives—greatly reduced the use 
of opioid medications after major abdom-
inopelvic surgery. The experience suggests 
that routine discharge opioid prescriptions 
can be eliminated with good pain control, 
low complication rates, and high patient 
satisfaction [Mian BM, et al. Implemen-
tation and assessment of no opioid pre-
scription strategy at discharge after major 
urologic cancer surgery. JAMA Surg, pub-
lished online ahead of print February 8, 
2023. doi: 10.1001/jamasurg.2022.7652; 
https://jamanetwork.com/journals/jama-
surgery/fullarticle/2801213]. 

In patients with recurring kidney stones, 
hydrochlorothiazide does not reduce the 
incidence of further recurrences com-
pared with placebo, reports a clinical trial 
in The New England Journal of Medicine.

The trial enrolled 416 adult patients 
with recurrent kidney stones with at least 
two episodes over the past 10 years and 
any previous stone containing at least 
50% calcium oxalate and/or calcium 
phosphate. Patients were randomly as-
signed to receive once-daily hydrochloro-
thiazide at a dose of 12.5, 25, or 50 mg or 
placebo. A primary composite end point 
of symptomatic or radiologic kidney stone 
recurrence was evaluated at a median fol-

low-up of 2.9 years. 
No dose of hydrochlorothiazide was 

effective in reducing the risk of recurrent 
kidney stones. Compared with the 59% 
incidence with placebo, recurrence rates 
with hydrochlorothiazide were 59% at the 
12.5-mg dose, 56% at the 25-mg dose, 
and 49% at the 50-mg dose. The symp-
tomatic recurrence rate was similar across 
groups, with a 34% rate in the placebo 
group. The radiologic recurrence rate—a 
composite of stone growth or new stone 
formation—was lowest in the hydrochlo-
rothiazide 25- and 50-mg dose groups.

Patients receiving hydrochlorothiazide 
had higher rates of hypokalemia, gout, 

new-onset diabetes, skin allergy, and plas-
ma creatinine >150% of baseline. Serious 
adverse events were no more common 
with hydrochlorothiazide versus placebo.

Kidney stones are a common and fre-
quently recurrent problem. Hydrochlo-
rothiazide is widely prescribed to prevent 
recurrent stones, despite limitations of 
the research on this issue.

This randomized, placebo-controlled 
trial finds no significant reduction in the 
frequency of recurrent kidney stones in 
high-risk patients taking hydrochlorothi-
azide. This is so across the range of once-

>Continued on page 22
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daily doses studied. The researchers note 
the lack of effectiveness despite decreased 
urinary calcium excretion in the hydro-
chlorothiazide group [Dhayat NA, et al. 
Hydrochlorothiazide and prevention of 
kidney-stone recurrence. N Engl J Med 
2023; 388:781–791. doi: 10.1056/NEJ-
Moa2209275].  

Brief Summary of full Prescribing Information for  
FILSPARI™ (sparsentan) tablets, for oral use

Initial U.S. Approval: 2023

INDICATIONS AND USAGE
FILSPARI is 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 of proteinuria. 
It has not been established whether FILSPARI 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.  

WARNING: HEPATOTOXICITY and EMBRYO-FETAL TOXICITY
Because of the risks of hepatotoxicity and birth defects, FILSPARI is available only 
through a restricted program called the FILSPARI REMS. Under the FILSPARI REMS, 
prescribers, patients, and pharmacies must enroll in the program.
Hepatotoxicity
Some Endothelin Receptor Antagonists (ERAs) have caused elevations of 
aminotransferases, hepatotoxicity, and liver failure. In clinical studies, elevations in 
aminotransferases (ALT or AST) of at least 3-times the Upper Limit of Normal (ULN) have 
been observed in up to 2.5% of FILSPARI-treated patients, including cases confirmed  
with rechallenge.
Measure transaminases and bilirubin before initiating treatment and monthly for the first 
12 months, and then every 3 months during treatment. Interrupt treatment and closely 
monitor patients who develop aminotransferase elevations more than 3x ULN.
FILSPARI should generally be avoided in patients with elevated aminotransferases 
(>3x ULN) at baseline because monitoring for hepatotoxicity may be more difficult 
and these patients may be at increased risk for serious hepatotoxicity.
Embryo-Fetal Toxicity
FILSPARI can cause major birth defects if used by pregnant patients based on animal 
data. Therefore, pregnancy testing is required before the initiation of treatment, during 
treatment, and one month after discontinuation of treatment with FILSPARI. Patients who 
can become pregnant must use effective contraception before the initiation of treatment, 
during treatment, and for one month after discontinuation of treatment with FILSPARI.

CONTRAINDICATIONS
Use of FILSPARI is contraindicated in patients who are pregnant.
Do not coadminister FILSPARI with angiotensin receptor blockers (ARBs), ERAs, or aliskiren. 

WARNINGS AND PRECAUTIONS 
Hepatotoxicity 
Elevations in ALT or AST of at least 3-fold ULN have been observed in up to 2.5% of FILSPARI-
treated patients, including cases confirmed with rechallenge. While no concurrent 
elevations in bilirubin >2-times ULN or cases of liver failure were observed in FILSPARI-
treated patients in clinical trials, some endothelin receptor antagonists have caused 
elevations of aminotransferases, hepatotoxicity, and liver failure. To reduce the risk of 
potential serious hepatotoxicity, measure serum aminotransferase levels and total bilirubin 
prior to initiation of treatment and monthly for the first 12 months, then every 3 months 
during treatment. 
Advise patients with symptoms suggesting hepatotoxicity (nausea, vomiting, right upper 
quadrant pain, fatigue, anorexia, jaundice, dark urine, fever, or itching) to immediately 
stop treatment with FILSPARI and seek medical attention. If aminotransferase levels are 
abnormal at any time during treatment, interrupt FILSPARI and monitor as recommended. 
Consider re-initiation of FILSPARI only when hepatic enzyme levels and bilirubin return 
to pretreatment values and only in patients who have not experienced clinical symptoms 
of hepatotoxicity.
Avoid initiation of FILSPARI in patients with elevated aminotransferases (>3x ULN) prior to 
drug initiation because monitoring hepatotoxicity in these patients may be more difficult 
and these patients may be at increased risk for serious hepatotoxicity.

Embryo-Fetal Toxicity 
Based on data from animal reproduction studies, FILSPARI can cause fetal harm when 
administered to a pregnant patient and is contraindicated during pregnancy. Advise 
patients who can become pregnant of the potential risk to a fetus. Obtain a pregnancy 
test prior to initiation of treatment with FILSPARI, monthly during treatment, and one 
month after discontinuation of treatment. Advise patients who can become pregnant to 
use effective contraception prior to initiation of treatment, during treatment, and for one 
month after discontinuation of treatment with FILSPARI.

FILSPARI REMS 
For all patients, FILSPARI is available only through a restricted program under a REMS 
called the FILSPARI REMS because of the risk of hepatotoxicity and embryo-fetal toxicity. 
Important requirements of the FILSPARI REMS include the following: 

• Prescribers must be certified with the FILSPARI REMS by enrolling and completing 
training. 

• All patients must enroll in the FILSPARI REMS prior to initiating treatment and comply 
with monitoring requirements. 

• Pharmacies that dispense FILSPARI must be certified with the FILSPARI REMS and 
must dispense only to patients who are authorized to receive FILSPARI. 

Further information is available at www.filsparirems.com or 1-833-513-1325.

Hypotension 
Hypotension has been observed in patients treated with ARBs and endothelin receptor 
antagonists (ERAs) and was observed in clinical studies with FILSPARI. In the PROTECT 
trial, there was a greater incidence of hypotension-associated adverse events, some serious, 
including dizziness, in patients treated with FILSPARI compared to irbesartan.
In patients at risk for hypotension, consider eliminating or adjusting other antihypertensive 
medications and maintaining appropriate volume status.
If hypotension develops, despite elimination or reduction of other antihypertensive 
medications, consider a dose reduction or dose interruption of FILSPARI. A transient 
hypotensive response is not a contraindication to further dosing of FILSPARI, which can be 
given once blood pressure has stabilized.

Acute Kidney Injury  
Monitor kidney function periodically. Drugs that inhibit the renin-angiotensin system can 
cause acute kidney injury. Patients whose kidney function may depend in part on the 
activity of the renin-angiotensin system (e.g., patients with renal artery stenosis, chronic 
kidney disease, severe congestive heart failure, or volume depletion) may be at particular 
risk of developing acute kidney injury on FILSPARI. Consider withholding or discontinuing 
therapy in patients who develop a clinically significant decrease in kidney function while  
on FILSPARI.

Hyperkalemia 
Monitor serum potassium periodically and treat appropriately. Patients with advanced 
kidney disease or taking concomitant potassium-increasing drugs (e.g., potassium 
supplements, potassium-sparing diuretics), or using potassium-containing salt substitutes 
are at increased risk for developing hyperkalemia. Dosage reduction or discontinuation of 
FILSPARI may be required. 

Fluid Retention 
Fluid retention may occur with endothelin receptor antagonists and has been observed  
in clinical studies with FILSPARI. FILSPARI has not been evaluated in patients with  
heart failure. 
If clinically significant fluid retention develops, evaluate the patient to determine the cause 
and the potential need to initiate or modify the dose of diuretic treatment then consider 
modifying the dose of FILSPARI.

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 FILSPARI was evaluated in PROTECT (NCT03762850), a randomized,  
double-blind, active-controlled clinical study in adults with IgAN.
The data below reflect FILSPARI exposure in 202 patients with a median duration of  
73 weeks (up to 110 weeks).
The most common adverse reactions are presented in the table below.

Adverse Reactions1 Reported in ≥2% in Subjects Treated 
with FILSPARI

FILSPARI  
(N = 202)  

n (%) 

Irbesartan  
(N = 202)  

n (%) 

Peripheral edema   29 (14) 19 (9)

Hypotension (including 
orthostatic hypotension) 28 (14) 12 (6)

Dizziness 27 (13) 11 (5) 

Hyperkalemia 27 (13) 21 (10) 

Anemia 10 (5) 5 (2) 

Acute kidney injury  9 (4) 2 (1)

Transaminase elevations2  5 (2.5) 4 (2)

1 Data presented include all Treatment-Emergent Adverse Events reported
2 Elevations in ALT or AST >3-fold ULN reported as Adverse Events of Interest

Laboratory Tests 
Initiation of FILSPARI may cause an initial small decrease in estimated glomerular filtration 
rate (eGFR) that occurs within the first 4 weeks of starting therapy and then stabilizes.
The incidence of a hemoglobin decrease >2 g/dL compared to baseline and below the 
lower limit of normal was greater for the FILSPARI arm (11%) compared to the irbesartan arm 
(5%). This decrease is thought to be in part due to hemodilution. There were no treatment 
discontinuations due to anemia or hemoglobin decrease in the PROTECT study.

DRUG INTERACTIONS 

Renin-Angiotensin System (RAS) Inhibitors and ERAs 
Do not coadminister FILSPARI with ARBs, ERAs, or aliskiren. 
Combined use of these agents is associated with increased risks of hypotension, syncope, 
hyperkalemia, and changes in renal function (including acute renal failure). 

Strong and Moderate CYP3A Inhibitors 
Avoid concomitant use of FILSPARI with strong CYP3A inhibitors. If a strong CYP3A inhibitor 
cannot be avoided, interrupt treatment with FILSPARI. When resuming treatment with 
FILSPARI, consider dose titration.
Monitor blood pressure, serum potassium, edema, and kidney function regularly when 
used concomitantly with moderate CYP3A inhibitors. No FILSPARI dose adjustment  
is needed.

No Reduction 
in Recurrent 
Kidney Stones 
Continued from page 21

High Rates of Burnout in Dialysis Patient Care Technicians
Close to 60% of US dialysis patient care 
technicians (PCTs) meet criteria for burn-
out, suggests a national survey study in 
the American Journal of Kidney Diseases.

A survey was sent to members of the 
National Association of Nephrology 
Technicians/Technologists in the spring 
of 2022. The survey included Likert scale 
(0–4) items related to professional ful-
fillment and two key burnout domains: 
work exhaustion and interpersonal disen-
gagement, and a yes or no question as-
sessing turnover intention. Burnout was 
a combined score of 1.3 or higher for 
work exhaustion and interpersonal dis-

engagement. Professional fulfillment was 
defined by a score of 3 or higher.

Responses were received from 228 
PCTs: 83.9% women, 42.6% between 
35 and 49 years of age, and 64.6% White. 
Nearly three-fourths (72.8%) of respond-
ents reported working 40 or more hours 
per week.  

Median scores were 2.3 for work 
exhaustion, 1.0 for interpersonal dis-
engagement, and 2.6 for professional 
fulfillment. Burnout criteria were met 
by 57.5% of respondents, whereas only 
37.3% met the cutoff for professional 
fulfillment. Factors related to burnout 

and professional fulfillment included 
salary for 66.5% of respondents, super-
visor support for 64.0%, respect from 
other staff members for 57.8%, sense of 
purpose at work for 54.5%, and weekly 
working hours for 52.9%.

In response to the turnover ques-
tion, just 52.6% of respondents said they 
planned to be working as a dialysis PCT 
in 3 years. In free-text comments, the 
PCTs re-emphasized issues related to ex-
cessive work burden and lack of respect.

The findings raise concerns about the 
very high burnout risk among US dialy-
sis PCTs, with correspondingly low rates 



       Findings April 2023  |  ASN Kidney News  |   23

of professional fulfillment. Turnover is a 
critical concern, as nearly half of respond-
ents do not plan to continue working as 
PCTs in the future. The researchers con-
clude: “Because of the critical, frontline 
role of dialysis PCTs in the care of pa-
tients receiving in-center hemodialysis, 
strategies to improve morale and reduce 
turnover are imperative” [Plantinga LC, et 
al. Professional fulfillment, burnout, and 
turnover intention among US dialysis pa-
tient care technicians: A national survey. 
Am J Kidney Dis, published online ahead 
of print March 9, 2023. doi: 10.1053/j.
ajkd.2022.12.017; https://www.ajkd.org/
article/S0272-6386(23)00559-0/full-
text]. 

in 32% of children aged 0 to <7 years, 
22% of the aged 7 to <13 years group, 
and 16% of the aged 13–18 years group. 
Among patients with hypertensive BP 
readings, rates of unrecognized, untreated 
hypertension were 45.8% in the youngest 
age group, 29.3% in the aged 7 to <13 
years group, and 20.8% in the oldest age 
group. Rates of recognized but uncon-
trolled hypertension were 35.5%, 50.7%, 
and 56.4%, respectively.

On adjusted analysis, children aged 0 
to <7 years were twice as likely to have 
unrecognized hypertensive BP (odds ra-
tio [OR], 2.11) compared with patients 
aged 13–18 years. Among patients with 
unrecognized hypertension, the youngest 
age group was less likely to receive anti-
hypertensive medication (OR, 0.51).

Younger age is associated with poorer 
control of hypertension among children 
with CKD. The new analysis finds an 
increased prevalence of undiagnosed, un-
treated hypertensive BP in patients with 
CKD aged 0 to <7 years compared with 
older children and adolescents. The re-
searchers conclude, “Efforts to improve 
BP control in young children with CKD 
are needed to minimize development of 
cardiovascular disease and slow CKD 
progression” [Douglas CE, et al. Effect 
of age on hypertension recognition in 
children with chronic kidney disease: A 
report from the Chronic Kidney Disease 
in Children study. Hypertension, pub-
lished online ahead of print March 2, 
2023. doi: 10.1161/HYPERTENSIO-
NAHA.122.20354; https://www.aha-
journals.org/doi/10.1161/HYPERTEN-
SIONAHA.122.20354]. 

Sparsentan is a CYP3A substrate. Concomitant use with a strong CYP3A inhibitor increases 
sparsentan Cmax  and AUC, which may increase the risk of FILSPARI adverse reactions.

Strong CYP3A Inducers 
Avoid concomitant use with a strong CYP3A inducer. Sparsentan is a CYP3A substrate. 
Concomitant use with a strong CYP3A inducer decreases sparsentan Cmax and AUC, which 
may reduce FILSPARI efficacy. 

Antacids and Acid Reducing Agents 
Administer FILSPARI 2 hours before or after administration of antacids. Avoid concomitant 
use of acid reducing agents (histamine H2 receptor antagonist and PPI proton pump 
inhibitor) with FILSPARI. Sparsentan exhibits pH-dependent solubility. Antacids or acid 
reducing agents may decrease sparsentan exposure which may reduce FILSPARI efficacy. 

Non-Steroidal Anti-Inflammatory Agents (NSAIDs), Including Selective 
Cyclooxygenase-2 (COX-2) Inhibitors 
Monitor for signs of worsening renal function with concomitant use with NSAIDs  
(including selective COX-2 inhibitors). In patients with volume depletion (including those on 
diuretic therapy) or with impaired kidney function, concomitant use of NSAIDs (including 
selective COX-2 inhibitors) with drugs that antagonize the angiotensin II receptor may 
result in deterioration of kidney function, including possible kidney failure. These effects are 
usually reversible. 

CYP2B6, 2C9, and 2C19 Substrates 
Monitor for efficacy of the concurrently administered CYP2B6, 2C9, and 2C19 substrates  
and consider dosage adjustment in accordance with the Prescribing Information. 
Sparsentan is an inducer of CYP2B6, 2C9, and 2C19. Sparsentan decreases exposure  
of these substrates, which may reduce efficacy related to these substrates.

P-gp and BCRP Substrates 
Avoid concomitant use of sensitive substrates of P-gp and BCRP with FILSPARI. Sparsentan 
is an inhibitor of P-gp and BCRP. Sparsentan may increase exposure of these transporter 
substrates, which may increase the risk of adverse reactions related to these substrates. 

Agents Increasing Serum Potassium 
Monitor serum potassium frequently in patients treated with FILSPARI and other agents 
that increase serum potassium. Concomitant use of FILSPARI with potassium-sparing 
diuretics, potassium supplements, potassium-containing salt substitutes, or other drugs 
that raise serum potassium levels may result in hyperkalemia.

USE IN SPECIFIC POPULATIONS

Pregnancy
Risk Summary
Based on data from animal reproductive toxicity studies, FILSPARI can cause fetal harm, 
including birth defects and fetal death, when administered to a pregnant patient and is 
contraindicated during pregnancy. Available data from reports of pregnancy in clinical 
trials with FILSPARI are insufficient to identify a drug-associated risk of major birth defects, 
miscarriage, or other adverse maternal or fetal outcomes. In animal reproduction studies, 
oral administration of sparsentan to pregnant rats throughout organogenesis at 10-times 
the maximum recommended human dose (MRHD) in mg/day caused teratogenic effects 
in rats, including craniofacial malformations, skeletal abnormalities, increased embryo-fetal 
lethality, and reduced fetal weights. Advise pregnant patients of the potential risk to  
the fetus.
The background risk of major birth defects and miscarriage for the indicated population  
is unknown. All pregnancies have a background risk of birth defect, loss, or other  
adverse outcomes. In the U.S. general population, the estimated background risk of  
major birth defects and miscarriage in clinically recognized pregnancies is 2-4% and  
15-20%, respectively.

Lactation 
Risk Summary 
There are no data on the presence of sparsentan in human milk, the effects on the 
breastfed infant, or the effect on milk production. Because of the potential for adverse 
reactions, such as hypotension in breastfed infants, advise patients not to breastfeed  
during treatment with FILSPARI.

Females and Males of Reproductive Potential
Based on data from animal reproductive toxicity studies, FILSPARI can cause fetal harm, 
including birth defects and fetal death, when administered to a pregnant patient and is 
contraindicated during pregnancy.

Pregnancy Testing
Verify that patients who can become pregnant are not pregnant prior to initiating 
FILSPARI, monthly during treatment, and one month after discontinuation of treatment. 
The patient should contact their physician immediately for pregnancy testing if onset of 
menses is delayed or pregnancy is suspected. If the pregnancy test is positive, the physician 
and patient must discuss the risks to their pregnancy and the fetus.

Contraception
Patients who can become pregnant who are using FILSPARI must use an effective method 
of contraception prior to initiation of treatment, during treatment, and for one month after 
discontinuation of treatment with FILSPARI to prevent pregnancy.

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

Geriatric Use 
Of the total number of subjects in the PROTECT study of FILSPARI, 15 (7.4%) were 65 
and older. No overall differences in safety or effectiveness were observed between these 
subjects and younger subjects. 

Hepatic Impairment
Avoid use of FILSPARI in patients with any hepatic impairment (Child-Pugh class A-C) 
because of the potential risk of serious liver injury. 

OVERDOSAGE
There is no experience with overdose with FILSPARI. Sparsentan has been given in doses 
up to 1600 mg/day in healthy volunteers, or up to 400 mg/day in patients. Overdose of 
FILSPARI may result in decreased blood pressure. In the event of an overdose, standard 
supportive measures should be taken, as required. Dialysis is unlikely to be effective 
because sparsentan is highly protein-bound.

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

Restricted access
Advise the patient that FILSPARI is only available through a restricted access program 
called the FILSPARI REMS.
As a component of the FILSPARI REMS, prescribers must review the contents of the 
FILSPARI Medication Guide with the patient before initiating FILSPARI.
Instruct patients that the risks associated with FILSPARI include: 

Hepatotoxicity
Advise patients with symptoms suggesting hepatotoxicity (nausea, vomiting, right upper 
quadrant pain, fatigue, anorexia, jaundice, dark urine, fever, or itching) to immediately stop 
taking FILSPARI and seek medical attention.

Embryo-Fetal Toxicity
Educate and counsel patients who can become pregnant about the need to use reliable 
methods of contraception prior to treatment with FILSPARI, during treatment and for one 
month after treatment discontinuation. Patients who can become pregnant must have 
pregnancy tests prior to treatment with FILSPARI, monthly during treatment, and  
one month after treatment discontinuation.
Patients should be instructed to immediately contact their physician if they suspect they 
may be pregnant. Patients should seek additional contraceptive advice from a gynecologist 
or similar expert as needed.
Educate and counsel patients who can become pregnant on the use of emergency 
contraception in the event of unprotected sex or contraceptive failure.
Advise patients to contact their gynecologist or healthcare provider if they want to change 
the form of birth control which is used to ensure that another acceptable form of birth 
control is selected.
Advise the patient that FILSPARI is available only from certified pharmacies that are 
enrolled in the FILSPARI REMS.
Patients must sign the FILSPARI REMS Patient Enrollment Form to confirm that they 
understand the risks of FILSPARI.

Lactation 
Advise patients not to breastfeed during treatment with FILSPARI. 

Drug Interactions 
Advise patients to inform their healthcare provider of all concomitant medications, 
including prescription medications, over-the-counter drugs, vitamins/supplements, herbal 
products, and grapefruit.

Other Risks Associated with FILSPARI 
Inform patients of other risks associated with FILSPARI, including: 

• Hypotension: Advise patients to remain hydrated. 
• Hyperkalemia: Advise patients not to use potassium supplements or salt substitutes 

that contain potassium without consulting their healthcare provider. 

This information is not comprehensive. Visit FILSPARI.com or call 1-877-659-5518 to 
obtain the full Prescribing Information.
© 2023 Travere Therapeutics, Inc. FILSPARI is a trademark of Travere Therapeutics, Inc.  
All rights reserved. 
Distributed by: Travere Therapeutics, Inc., San Diego, CA 92130 
02/2023 SPA0112 

Hypertension Is Under-Recognized in Young Children with Kidney Diseases
In pediatric patients with chronic kidney 
disease (CKD), hypertensive blood pres-
sure (BP) is less likely to be recognized 
and treated in children aged <7 years 
compared with older age groups, reports 
a study in Hypertension.

The researchers examined the rela-
tionship between age and recognition 
and control of hypertension in 902 chil-
dren with non-dialysis-dependent CKD, 
drawn from the Chronic Kidney Disease 
in Children (CKiD) study. A total of 
3550 annual study visits were classified 
into groups corresponding to early, mid-
dle, and later childhood and adolescence: 

aged 0 to <7 years, 7 to <13 years, and 
13–18 years. Analyses adjusted for poten-
tial confounders, including sex, glomeru-
lar diagnosis, estimated glomerular filtra-
tion rate (eGFR), nephrotic-range urine 
protein:creatinine ratio, and obesity.

The median age was 10.73 in the co-
hort overall and 4.62 years in the aged 
0 to <7 years group. The median eGFR 
was 49 mL/min/1.73 m2 and was similar 
across age groups. A glomerular diagno-
sis was present in 47% of the oldest age 
group and 9% of the youngest.

Clinic BP readings consistent with 
stage 1 or 2 hypertension were present 
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49%
of total kidney volume vs 
placebo at the end of 3 years*
 (P<0.001; month 36 treatment effect: 
-9.2%)

reduction
The difference in TKV between treatment groups was most prominent 
within the fi rst year, at the earliest assessment; the difference was 
minimal in years 2 and 3. JYNARQUE had little effect on kidney size 
beyond what accrued during the fi rst year of treatment.†

Study design: TEMPO 3:4 was a double-blind, placebo-controlled randomized 
trial of 1445 patients with ADPKD. The inclusion criteria were: 18 to 50 years 
of age; early, rapidly progressing ADPKD (meeting modifi ed Ravine criteria‡); 
TKV ≥750 mL; creatinine clearance ≥60 mL/min. Patients were treated for 
up to 3 years. The primary endpoint was annual rate of change in the total 
kidney volume.4

49
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ADPKD=autosomal dominant
polycystic kidney disease.

For your patients at risk for rapidly progressing ADPKD
JYNARQUE® (tolvaptan)  has been proven effective in the 2 largest clinical trials 
of over 2800 patients with ADPKD across CKD stages 1–41-3

35%
in decline of kidney function 
vs placebo
(treatment effect: 1.3 mL/min/1.73 m2/
year; 95% CI: 0.86 to 1.68; P<0.0001)

reduction
Study design: REPRISE was a double-blind, placebo-controlled randomized 
withdrawal trial of 1370 patients with ADPKD. The inclusion criteria were: 
CKD with an eGFR between 25 and 65 mL/min/1.73 m2 if younger than 
age 56; or eGFR between 25 and 44 mL/min/1.73 m2, plus eGFR decline 
>2.0 mL/min/1.73 m2/year if between ages 56-65. Subjects were to be 
treated for 12 months; after completion of treatment, patients entered a
3-week follow-up period to assess renal function. The primary endpoint
was the treatment difference in the change of eGFR from pre-treatment
baseline to post-treatment follow-up, annualized by dividing each subject’s
treatment duration.3,6

JYNARQUE is the fi rst and only FDA-approved treatment indicated to
 slow kidney function decline in adults at risk of rapidly progressing ADPKD.

JYNARQUE® (tolvaptan) could 
change the course of their disease

* Data only included those patients who remained in the study for 3 years; effect in those who discontinued is unknown.2

† In years 4 and 5 during the TEMPO 3:4 extension trial, both groups received JYNARQUE and the difference between the groups in TKV was not maintained.
‡ Ravine criteria defi ned as at least 2 unilateral or bilateral kidney cysts in at-risk individuals between 15 and 30 years of age; 2 cysts in each kidney in individuals 
between 30 and 59 years of age; and at least 4 cysts in each kidney in individuals older than 60 years of age.7,8

Scan the QR code to see how JYNARQUE may help 
your appropriate patients or visit JYNARQUEdata.com

Most common observed adverse reactions with JYNARQUE (incidence >10%
and at least twice that for placebo) were thirst, polyuria, nocturia, pollakiuria 
and polydipsia.

References: 1. Data on fi le. TOLV-008. Otsuka America Pharmaceutical, Inc.; 
Rockville, MD. 2. Torres VE, Chapman AB, Devuyst O, et al; for the TEMPO 3:4 
Trial Investigators. N Engl J Med. 2012;367(25):2407-2418. 3. Torres VE, 
Chapman AB, Devuyst O, et al; for the REPRISE Trial Investigators. N Engl J
Med. 2017;377(20):1930-1942. 4. Torres VE, Meijer E, Bae KT, et al. Am 
J Kidney Dis. 2011;57(5):692-699. 5. Data on fi le. JYN-012. Otsuka America 
Pharmaceutical, Inc.; Rockville, MD. 6. Torres VE, Devuyst O, Chapman AB, 
et al. Am J Nephrol. 2017;45(3):257-266. 7. Belibi FA, Edelstein CL. J Am Soc 
Nephrol. 2009;20(1):6-8. 8. Ravine D, Gibson RN, Walker RG, Sheffi eld LJ, 
Kincaid-Smith P, Danks DM. Lancet. 1994;343(8901):824-827.

CKD=chronic kidney disease; CI=confi dence interval; eGFR=estimated 
glomerular fi ltration rate; REPRISE= Replicating Evidence of Preserved 
Renal Function: An Investigation of Tolvaptan Safety and Effi cacy; TEMPO= 
Tolvaptan Effi cacy and Safety Management of Autosomal Dominant 
Polycystic Kidney Disease and Its Outcomes; TKV=total kidney volume.
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(e.g., ketoconazole, itraconazole, lopinavir/ritonavir, indinavir/
ritonavir, ritonavir, and conivaptan) increases tolvaptan 
exposure. Use with strong CYP3A inhibitors is contraindicated; 
dose reduction of JYNARQUE is recommended for patients 
taking moderate CYP3A inhibitors. Patients should avoid 
grapefruit juice beverages while taking JYNARQUE.
Adverse Reactions: Most common observed adverse reactions 
with JYNARQUE (incidence >10% and at least twice that for 
placebo) were thirst, polyuria, nocturia, pollakiuria and polydipsia. 
Other Drug Interactions:
•  Strong CYP3A Inducers: Co-administration with strong CYP3A

inducers reduces exposure to JYNARQUE. Avoid concomitant 
use of JYNARQUE with strong CYP3A inducers

•  V2-Receptor Agonist: Tolvaptan interferes with the V2-agonist
activity of desmopressin (dDAVP). Avoid concomitant use of 
JYNARQUE with a V2-agonist

Pregnancy and Lactation: Based on animal data, JYNARQUE may 
cause fetal harm. In general, JYNARQUE should be discontinued 
during pregnancy. Advise women not to breastfeed during 
treatment with JYNARQUE.
To report SUSPECTED ADVERSE REACTIONS, contact Otsuka 
America Pharmaceutical, Inc. at 1-800-438-9927 or FDA at 
1-800-FDA-1088 (www.fda.gov/medwatch).

Please see Brief Summary of FULL PRESCRIBING 
INFORMATION, including BOXED WARNING, on the 
following page.

IMPORTANT SAFETY INFORMATION:
WARNING: RISK OF SERIOUS LIVER INJURY

•  JYNARQUE® (tolvaptan) can cause serious and potentially 
fatal liver injury. Acute liver failure requiring liver 
transplantation has been reported

•  Measure transaminases (ALT, AST) and bilirubin before 
initiating treatment, at 2 weeks and 4 weeks after 
initiation, then monthly for the fi rst 18 months and every 
3 months thereafter. Prompt action in response to 
laboratory abnormalities, signs, or symptoms indicative of 
hepatic injury can mitigate, but not eliminate, the risk of 
serious hepatotoxicity

•  Because of the risks of serious liver injury, JYNARQUE is 
available only through a Risk Evaluation and Mitigation 
Strategy program called the JYNARQUE REMS Program 

CONTRAINDICATIONS:
•  History, signs or symptoms of signifi cant liver impairment

or injury. This contraindication does not apply to 
uncomplicated polycystic liver disease

• Taking strong CYP3A inhibitors
• With uncorrected abnormal blood sodium concentrations
• Unable to sense or respond to thirst
• Hypovolemia
•  Hypersensitivity (e.g., anaphylaxis, rash) to JYNARQUE

or any component of the product

• Uncorrected urinary outfl ow obstruction
• Anuria
Serious Liver Injury: JYNARQUE can cause serious and 
potentially fatal liver injury. Acute liver failure requiring liver 
transplantation has been reported in the post-marketing 
ADPKD experience. Discontinuation in response to laboratory 
abnormalities or signs or symptoms of liver injury (such as 
fatigue, anorexia, nausea, right upper abdominal discomfort, 
vomiting, fever, rash, pruritus, icterus, dark urine or jaundice) 
can reduce the risk of severe hepatotoxicity. To reduce the 
risk of signifi cant or irreversible liver injury, assess ALT, AST 
and bilirubin prior to initiating JYNARQUE, at 2 weeks and 
4 weeks after initiation, then monthly for 18 months and every 
3 months thereafter.
Hypernatremia, Dehydration and Hypovolemia: JYNARQUE 
therapy increases free water clearance which can lead to 
dehydration, hypovolemia and hypernatremia. Instruct 
patients to drink water when thirsty, and throughout the day 
and night if awake. Monitor for weight loss, tachycardia and 
hypotension because they may signal dehydration. Ensure 
abnormalities in sodium concentrations are corrected before 
initiating therapy. If serum sodium increases above normal or 
the patient becomes hypovolemic or dehydrated and fl uid 
intake cannot be increased, suspend JYNARQUE until serum 
sodium, hydration status and volume status parameters are 
within the normal range.
Inhibitors of CYP3A: Concomitant use of JYNARQUE 
with drugs that are moderate or strong CYP3A inhibitors 
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       Policy Update

T  his March, advocates from 
ASN and the American As-
sociation of Kidney Patients 
(AAKP) headed to Capitol Hill 

as part of Kidney Health Advocacy Day 
(KHAD) to advocate for policies to increase 
support and funding for kidney health pro-
grams. Currently in the middle of its annual 
funding process, officially known as appro-
priations, for fiscal year 2024 (FY24), it is 
imperative for members of Congress to hear 
how increasing funding for kidney health 
innovation and care for American service 
members living with kidney diseases is cru-
cial for improving the care for the 37 mil-
lion Americans living with kidney diseases. 
During KHAD, advocates from AAKP and 
ASN raised two key requests of Congress:

▪ Accelerate innovation in the prevention, 
diagnosis, and treatment of kidney dis-
eases by increasing funding for Kidney 
Innovation Accelerator (KidneyX). 

▪ Support American services members 
with kidney diseases by increas-
ing funding for the Veterans Health 
Administration (VHA) National 
Kidney Program and by increasing 
funding for the Department of Defense 
Congressionally Directed Medical 
Research Programs.

KidneyX, a public-private accelera-
tor between ASN and the Department of 
Health and Human Services, aims to ac-
celerate innovation in the prevention, di-
agnosis, and treatment of kidney diseases 
through a series of prize competitions. To 
date, KidneyX has awarded 67 prizes across 
five competitions for solutions ranging 
from dialysis-accessible clothing to ground-
breaking prototypes of artificial kidney and 
xenotransplant technology. 

ASN committed the first $25 million to 
KidneyX, and Congress has appropriated 
$5 million each year for KidneyX since its 
first Congressional appropriation in 2019, 
now totaling $20 million. During KHAD, 
advocates from AAKP and ASN urged 
Congress to provide KidneyX $25 million 
in the FY24 appropriations bill to expand 
the number of innovators it supports and 
accelerate the development of transforma-
tive technologies, particularly the world’s 
first artificial kidney.  

Advocates also requested that Congress 
support American service members and vet-
erans living with kidney diseases. Advocates 
requested increased funding for the VHA 

ASN and AAKP Advocates Urge Congress to Support 
Kidney Health

Kidney Program to ensure its mission to “improve the quality and 
consistency of healthcare services delivered to veterans with kid-
ney disease nationwide” (1). Federal funding would also support 
VA health care facilities that offer outpatient dialysis care to service 
members in 70 locations (2). Additionally, advocates requested in-
creased funding for the Department of Defense Congressionally 
Directed Medical Research Programs, which, among other 

hallmarks, supports “groundbreaking research; the next generation 
of researchers and established scientists; and research development, 
including basic, translational, and clinical research” (3). Currently, 
the program funds extensive research of polycystic kidney disease 
and other rare kidney diseases. 

Lastly, with the recent announcement of the Public Health 
Emergency (PHE) expiring on May 11, 2023, it is essential that 
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49%
of total kidney volume vs 
placebo at the end of 3 years*
 (P<0.001; month 36 treatment effect: 
-9.2%)

reduction
The difference in TKV between treatment groups was most prominent 
within the fi rst year, at the earliest assessment; the difference was 
minimal in years 2 and 3. JYNARQUE had little effect on kidney size 
beyond what accrued during the fi rst year of treatment.†

Study design: TEMPO 3:4 was a double-blind, placebo-controlled randomized 
trial of 1445 patients with ADPKD. The inclusion criteria were: 18 to 50 years 
of age; early, rapidly progressing ADPKD (meeting modifi ed Ravine criteria‡); 
TKV ≥750 mL; creatinine clearance ≥60 mL/min. Patients were treated for 
up to 3 years. The primary endpoint was annual rate of change in the total 
kidney volume.4
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TEMPO 3:4 Trial— A 36-month trial in patients with CKD Stages 1, 2, and 32,4

ADPKD=autosomal dominant
polycystic kidney disease.

For your patients at risk for rapidly progressing ADPKD
JYNARQUE® (tolvaptan)  has been proven effective in the 2 largest clinical trials 
of over 2800 patients with ADPKD across CKD stages 1–41-3

35%
in decline of kidney function 
vs placebo
(treatment effect: 1.3 mL/min/1.73 m2/
year; 95% CI: 0.86 to 1.68; P<0.0001)

reduction
Study design: REPRISE was a double-blind, placebo-controlled randomized 
withdrawal trial of 1370 patients with ADPKD. The inclusion criteria were: 
CKD with an eGFR between 25 and 65 mL/min/1.73 m2 if younger than 
age 56; or eGFR between 25 and 44 mL/min/1.73 m2, plus eGFR decline 
>2.0 mL/min/1.73 m2/year if between ages 56-65. Subjects were to be 
treated for 12 months; after completion of treatment, patients entered a
3-week follow-up period to assess renal function. The primary endpoint
was the treatment difference in the change of eGFR from pre-treatment
baseline to post-treatment follow-up, annualized by dividing each subject’s
treatment duration.3,6

JYNARQUE is the fi rst and only FDA-approved treatment indicated to
 slow kidney function decline in adults at risk of rapidly progressing ADPKD.

JYNARQUE® (tolvaptan) could 
change the course of their disease

* Data only included those patients who remained in the study for 3 years; effect in those who discontinued is unknown.2

† In years 4 and 5 during the TEMPO 3:4 extension trial, both groups received JYNARQUE and the difference between the groups in TKV was not maintained.
‡ Ravine criteria defi ned as at least 2 unilateral or bilateral kidney cysts in at-risk individuals between 15 and 30 years of age; 2 cysts in each kidney in individuals 
between 30 and 59 years of age; and at least 4 cysts in each kidney in individuals older than 60 years of age.7,8

Scan the QR code to see how JYNARQUE may help 
your appropriate patients or visit JYNARQUEdata.com

Most common observed adverse reactions with JYNARQUE (incidence >10%
and at least twice that for placebo) were thirst, polyuria, nocturia, pollakiuria 
and polydipsia.

References: 1. Data on fi le. TOLV-008. Otsuka America Pharmaceutical, Inc.; 
Rockville, MD. 2. Torres VE, Chapman AB, Devuyst O, et al; for the TEMPO 3:4 
Trial Investigators. N Engl J Med. 2012;367(25):2407-2418. 3. Torres VE, 
Chapman AB, Devuyst O, et al; for the REPRISE Trial Investigators. N Engl J
Med. 2017;377(20):1930-1942. 4. Torres VE, Meijer E, Bae KT, et al. Am 
J Kidney Dis. 2011;57(5):692-699. 5. Data on fi le. JYN-012. Otsuka America 
Pharmaceutical, Inc.; Rockville, MD. 6. Torres VE, Devuyst O, Chapman AB, 
et al. Am J Nephrol. 2017;45(3):257-266. 7. Belibi FA, Edelstein CL. J Am Soc 
Nephrol. 2009;20(1):6-8. 8. Ravine D, Gibson RN, Walker RG, Sheffi eld LJ, 
Kincaid-Smith P, Danks DM. Lancet. 1994;343(8901):824-827.

CKD=chronic kidney disease; CI=confi dence interval; eGFR=estimated 
glomerular fi ltration rate; REPRISE= Replicating Evidence of Preserved 
Renal Function: An Investigation of Tolvaptan Safety and Effi cacy; TEMPO= 
Tolvaptan Effi cacy and Safety Management of Autosomal Dominant 
Polycystic Kidney Disease and Its Outcomes; TKV=total kidney volume.
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(e.g., ketoconazole, itraconazole, lopinavir/ritonavir, indinavir/
ritonavir, ritonavir, and conivaptan) increases tolvaptan 
exposure. Use with strong CYP3A inhibitors is contraindicated; 
dose reduction of JYNARQUE is recommended for patients 
taking moderate CYP3A inhibitors. Patients should avoid 
grapefruit juice beverages while taking JYNARQUE.
Adverse Reactions: Most common observed adverse reactions 
with JYNARQUE (incidence >10% and at least twice that for 
placebo) were thirst, polyuria, nocturia, pollakiuria and polydipsia. 
Other Drug Interactions:
•  Strong CYP3A Inducers: Co-administration with strong CYP3A

inducers reduces exposure to JYNARQUE. Avoid concomitant 
use of JYNARQUE with strong CYP3A inducers

•  V2-Receptor Agonist: Tolvaptan interferes with the V2-agonist
activity of desmopressin (dDAVP). Avoid concomitant use of 
JYNARQUE with a V2-agonist

Pregnancy and Lactation: Based on animal data, JYNARQUE may 
cause fetal harm. In general, JYNARQUE should be discontinued 
during pregnancy. Advise women not to breastfeed during 
treatment with JYNARQUE.
To report SUSPECTED ADVERSE REACTIONS, contact Otsuka 
America Pharmaceutical, Inc. at 1-800-438-9927 or FDA at 
1-800-FDA-1088 (www.fda.gov/medwatch).

Please see Brief Summary of FULL PRESCRIBING 
INFORMATION, including BOXED WARNING, on the 
following page.

IMPORTANT SAFETY INFORMATION:
WARNING: RISK OF SERIOUS LIVER INJURY

•  JYNARQUE® (tolvaptan) can cause serious and potentially 
fatal liver injury. Acute liver failure requiring liver 
transplantation has been reported

•  Measure transaminases (ALT, AST) and bilirubin before 
initiating treatment, at 2 weeks and 4 weeks after 
initiation, then monthly for the fi rst 18 months and every 
3 months thereafter. Prompt action in response to 
laboratory abnormalities, signs, or symptoms indicative of 
hepatic injury can mitigate, but not eliminate, the risk of 
serious hepatotoxicity

•  Because of the risks of serious liver injury, JYNARQUE is 
available only through a Risk Evaluation and Mitigation 
Strategy program called the JYNARQUE REMS Program 

CONTRAINDICATIONS:
•  History, signs or symptoms of signifi cant liver impairment

or injury. This contraindication does not apply to 
uncomplicated polycystic liver disease

• Taking strong CYP3A inhibitors
• With uncorrected abnormal blood sodium concentrations
• Unable to sense or respond to thirst
• Hypovolemia
•  Hypersensitivity (e.g., anaphylaxis, rash) to JYNARQUE

or any component of the product

• Uncorrected urinary outfl ow obstruction
• Anuria
Serious Liver Injury: JYNARQUE can cause serious and 
potentially fatal liver injury. Acute liver failure requiring liver 
transplantation has been reported in the post-marketing 
ADPKD experience. Discontinuation in response to laboratory 
abnormalities or signs or symptoms of liver injury (such as 
fatigue, anorexia, nausea, right upper abdominal discomfort, 
vomiting, fever, rash, pruritus, icterus, dark urine or jaundice) 
can reduce the risk of severe hepatotoxicity. To reduce the 
risk of signifi cant or irreversible liver injury, assess ALT, AST 
and bilirubin prior to initiating JYNARQUE, at 2 weeks and 
4 weeks after initiation, then monthly for 18 months and every 
3 months thereafter.
Hypernatremia, Dehydration and Hypovolemia: JYNARQUE 
therapy increases free water clearance which can lead to 
dehydration, hypovolemia and hypernatremia. Instruct 
patients to drink water when thirsty, and throughout the day 
and night if awake. Monitor for weight loss, tachycardia and 
hypotension because they may signal dehydration. Ensure 
abnormalities in sodium concentrations are corrected before 
initiating therapy. If serum sodium increases above normal or 
the patient becomes hypovolemic or dehydrated and fl uid 
intake cannot be increased, suspend JYNARQUE until serum 
sodium, hydration status and volume status parameters are 
within the normal range.
Inhibitors of CYP3A: Concomitant use of JYNARQUE 
with drugs that are moderate or strong CYP3A inhibitors 
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to,services%20to%20dialysis%20cent-
ers%20throughout%20VA%27s%20
medical%20centers

2. Veterans Health Administration. VHA 
dialysis facilities. Last updated October 
11, 2022. https://www.va.gov/health/
services/renal/dialysis.asp#top

3. Department of Defense. About us. 
Congressionally Directed Medical 
Research Programs (CDMRP). Last 
updated December 30, 2022. https://
cdmrp.health.mil/aboutus

Congress understands the implications of this decision for individuals 
who are immunocompromised and immunosuppressed and ensure 
they retain access to life-saving care. Patients with kidney diseases and 
kidney failure are at the highest risk of contracting and experiencing 
severe outcomes, such as death, from COVID-19. Furthermore, pa-
tients with kidney transplants must take immune-suppressing medi-
cation, making vaccines less effective and this population particularly 
vulnerable to severe outcomes from COVID-19. Ending the PHE 
will have a significant impact on the lives of these patients by abrupt-
ly removing funding for testing and diagnostic tools and potentially 
risking gaps in the delivery of life or death therapies, particularly 
antivirals such as nirmatrelvir and ritonavir—the only COVID-19 
therapeutics effective in most transplant recipients. ASN and AAKP 

advocates raised these implications with policymakers and the need 
to continue to provide people with kidney diseases and kidney failure 
access to valuable care.

ASN will continue advocating for these key priorities throughout 
the year and encourages kidney health professionals and patients with 
kidney diseases to amplify these requests through ASN’s Legislative 
Action Center (https://www.asn-online.org/policy/lac.aspx). 

References
1. Veterans Health Administration. VHA National Kidney Program. 

Last updated October 11, 2022. https://www.va.gov/health/
services/renal/index.asp#:~:text=Mission%3A%20The%20
VHA%20Kidney%20Program%27s%20mission%20is%20
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JYNARQUE® (tolvaptan) tablets for oral use
Brief summary of PRESCRIBING INFORMATION. See full prescribing information for JYNARQUE.

INDICATIONS AND USAGE: JYNARQUE is indicated to slow kidney function decline in adults at risk of rapidly 
progressing autosomal dominant polycystic kidney disease (ADPKD).
CONTRAINDICATIONS: JYNARQUE is contraindicated in patients:

•  With a history, signs or symptoms of significant liver impairment or injury. This contraindication does not apply 
to uncomplicated polycystic liver disease

• Taking strong CYP 3A inhibitors
• With uncorrected abnormal blood sodium concentrations
• Unable to sense or respond to thirst
• Hypovolemia
•  Hypersensitivity (e.g., anaphylaxis, rash) to tolvaptan or any component of the product Uncorrected urinary 

outflow obstruction
• Anuria

WARNINGS AND PRECAUTIONS
Serious Liver Injury: JYNARQUE can cause serious and potentially fatal liver injury. Acute liver failure requiring liver 
transplantation has been reported in the post-marketing ADPKD experience. Discontinuation in response to laboratory 
abnormalities or signs or symptoms of liver injury (such as fatigue, anorexia, nausea, right upper abdominal discomfort, 
vomiting, fever, rash, pruritus, icterus, dark urine or jaundice) can reduce the risk of severe hepatotoxicity.
To reduce the risk of significant or irreversible liver injury, assess ALT, AST and bilirubin prior to initiation of JYNARQUE,  
at 2 weeks and 4 weeks after initiation, then monthly for 18 months and every 3 months thereafter. At the onset of signs 
or symptoms consistent with hepatic injury or if ALT, AST, or bilirubin increase to >2 times ULN, immediately discontinue 
JYNARQUE, obtain repeat tests as soon as possible (within 48-72 hours), and continue testing as appropriate. If laboratory 
abnormalities stabilize or resolve, JYNARQUE may be reinitiated with increased frequency of monitoring as long as ALT 
and AST remain below 3 times ULN.
Do not restart JYNARQUE in patients who experience signs or symptoms consistent with hepatic injury or whose ALT  
or AST ever exceeds 3 times ULN during treatment with tolvaptan, unless there is another explanation for liver injury  
and the injury has resolved.
In patients with a stable, low baseline AST or ALT, an increase above 2 times baseline, even if less than 2 times upper limit 
of normal, may indicate early liver injury. Such elevations may warrant treatment suspension and prompt (48-72 hours) 
re-evaluation of liver test trends prior to reinitiating therapy with more frequent monitoring.
JYNARQUE REMS Program: JYNARQUE is available only through a restricted distribution program under a Risk 
Evaluation and Mitigation Strategy (REMS) called the JYNARQUE REMS Program, because of the risks of liver injury.
Notable requirements of the JYNARQUE REMS Program include the following:

• Prescribers must be certified by enrolling in the REMS program.
•  Prescribers must inform patients receiving JYNARQUE about the risk of hepatotoxicity associated with its use  

and how to recognize the signs and symptoms of hepatotoxicity and the appropriate actions to take if it occurs.
• Patients must enroll in the REMS program and comply with ongoing monitoring requirements.
•  Pharmacies must be certified by enrolling in the REMS program and must only dispense to patients who are

authorized to receive JYNARQUE.
Hypernatremia, Dehydration and Hypovolemia: JYNARQUE increases free water clearance and, as a result, 
may cause dehydration, hypovolemia and hypernatremia. Therefore, ensure abnormalities in sodium concentrations 
are corrected prior to initiation of therapy.
Instruct patients to drink water when thirsty, and throughout the day and night if awake. Monitor for weight loss, 
tachycardia and hypotension because they may signal dehydration.
During JYNARQUE therapy, if serum sodium increases above normal range or the patient becomes hypovolemic or 
dehydrated and fluid intake cannot be increased, then suspend JYNARQUE until serum sodium, hydration status 
and volume status is within the normal range.
Co-Administration with Inhibitors of CYP 3A: Concomitant use of JYNARQUE with drugs that are moderate 
or strong CYP 3A inhibitors (e.g., ketoconazole, itraconazole, lopinavir/ritonavir, indinavir/ritonavir, ritonavir, and 
conivaptan) increases tolvaptan exposure. Use with strong CYP 3A inhibitors is contraindicated; dose reduction of 
JYNARQUE is recommended for patients while taking moderate CYP 3A inhibitors

ADVERSE REACTIONS
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. JYNARQUE has been studied in over 3000 patients with ADPKD. 
Long-term, placebo-controlled safety information of JYNARQUE in ADPKD is principally derived from two trials 
where 1,413 subjects received tolvaptan and 1,098 received placebo for at least 12 months across both studies.
TEMPO 3:4 -NCT00428948: A Phase 3, Double-Blind, Placebo-Controlled, Randomized Trial in Early, Rapidly-
Progressing ADPKD: The TEMPO3:4 trial employed a two-arm, 2:1 randomization to tolvaptan or placebo, titrated to 
a maximally-tolerated total daily dose of 60-120 mg. A total of 961 subjects with rapidly progressing ADPKD were 
randomized to JYNARQUE. Of these, 742 (77%) subjects who were treated with JYNARQUE remained on treatment 
for at least 3 years. The average daily dose in these subjects was 96 g daily.
Adverse events that led to discontinuation were reported for 15.4% (148/961) of subjects in the JYNARQUE 
group and 5.0% (24/483) of subjects in the placebo group. Aquaretic effects were the most common reasons for 
discontinuation of JYNARQUE. These included pollakiuria, polyuria, or nocturia in 63 (6.6%) subjects treated with 
JYNARQUE compared to 1 subject (0.2%) treated with placebo.
Table 1 lists the adverse reactions that occurred in at least 3% of ADPKD subjects treated with JYNARQUE and at 
least 1.5% more than on placebo.

Table 1:  TEMPO 3:4, Treatment Emergent Adverse Reactions in ≥3% of JYNARQUE Treated Subjects 
with Risk Difference ≥ 1.5%, Randomized Period

Adverse Reaction

Tolvaptan (N=961) Placebo (N=483)

Number of 
Subjects

Proportion 
(%)*

Annualized 
Rate†

Number of 
Subjects

Proportion 
(%)*

Annualized 
Rate†

Increased 
urination§ 668 69.5 28.6 135 28.0 10.3

Thirst‡ 612 63.7 26.2 113 23.4 8.7

Dry mouth 154 16.0 6.6 60 12.4 4.6

Fatigue 131 13.6 5.6 47 9.7 3.6

Diarrhea 128 13.3 5.5 53 11.0 4.1

Table 1:  TEMPO 3:4, Treatment Emergent Adverse Reactions in ≥3% of JYNARQUE Treated Subjects 
with Risk Difference ≥ 1.5%, Randomized Period

Adverse Reaction

Tolvaptan (N=961) Placebo (N=483)

Number of 
Subjects

Proportion 
(%)*

Annualized 
Rate†

Number of 
Subjects

Proportion 
(%)*

Annualized 
Rate†

Dizziness 109 11.3 4.7 42 8.7 3.2

Dyspepsia 76 7.9 3.3 16 3.3 1.2

Decreased appetite 69 7.2 3.0 5 1.0 0.4

Abdominal distension 47 4.9 2.0 16 3.3 1.2

Dry skin 47 4.9 2.0 8 1.7 0.6

Rash 40 4.2 1.7 9 1.9 0.7

Hyperuricemia 37 3.9 1.6 9 1.9 0.7

Palpitations 34 3.5 1.5 6 1.2 0.5

 *100x (Number of subjects with an adverse event/N)
†100x (Number of subjects with an adverse event/Total subject years of drug exposure)
‡Thirst includes polydipsia and thirst
§Increased urination includes micturition urgency, nocturia, pollakiuria, polyuria

REPRISE-NCT02160145: A Phase 3, Randomized-Withdrawal, Placebo-Controlled, Double-Blind, Trial in Late Stage 2 
to Early Stage 4 ADPKD: The REPRISE trial employed a 5-week single-blind titration and run-in period for JYNARQUE 
prior to the randomized double-blind period. During the JYNARQUE titration and run-in period, 126 (8.4%) of the 1496 
subjects discontinued the study, 52 (3.5%) were due to aquaretic effects and 10 (0.7%) were due to liver test findings. 
Because of this run-in design, the adverse reaction rates observed during the randomized period are not described.
Liver Injury: In the two double-blind, placebo-controlled trials, ALT elevations >3 times ULN were observed at an 
increased frequency with JYNARQUE compared with placebo (4.9% [80/1637] versus 1.1% [13/1166], respectively) 
within the first 18 months after initiating treatment and increases usually resolved within 1 to 4 months after 
discontinuing the drug.
Postmarketing Experience: The following adverse reactions have been identified during post-approval use of 
tolvaptan. Because these reactions are reported voluntarily from a population of uncertain size, it is not always 
possible to estimate their frequency reliably or establish a causal relationship to drug exposure.
Hepatobiliary Disorders: Liver failure requiring transplant
Immune System Disorders: Anaphylaxis

DRUG INTERACTIONS
CYP 3A Inhibitors and Inducers: CYP 3A Inhibitors: Tolvaptan’s AUC was 5.4 times as large and Cmax was 3.5 
times as large after co-administration of tolvaptan and 200 mg ketoconazole. Larger doses of the strong CYP 3A 
inhibitor would be expected to produce larger increases in tolvaptan exposure. Concomitant use of tolvaptan with 
strong CYP 3A inhibitors is contraindicated. Dose reduction of JYNARQUE is recommended for patients while taking 
moderate CYP 3A inhibitors. Patients should avoid grapefruit juice beverages while taking JYNARQUE. Strong CYP 
3A Inducers: Co-administration of JYNARQUE with strong CYP 3A inducers reduces exposure to JYNARQUE. Avoid 
concomitant use of JYNARQUE with strong CYP 3A inducers.
V2-Receptor Agonist: As a V2-receptor antagonist, tolvaptan will interfere with the V2-agonist activity of desmopressin 
(dDAVP). Avoid concomitant use of JYNARQUE with a V2-agonist.
USE IN SPECIFIC POPULATIONS
Pregnancy: Risk Summary: Available data with JYNARQUE use in pregnant women are insufficient to determine if 
there is a drug associated risk of adverse developmental outcomes. In embryo-fetal development studies, pregnant 
rats and rabbits received oral tolvaptan during organogenesis. At maternally non-toxic doses, tolvaptan did not 
cause any developmental toxicity in rats or in rabbits at exposures approximately 4- and 1-times, respectively, the 
human exposure at the maximum recommended human dose (MRHD) of 90/30 mg. However, effects on embryo-
fetal development occurred in both species at maternally toxic doses. In rats, reduced fetal weights and delayed 
fetal ossification occurred at 17-times the human exposure. In rabbits, increased abortions, embryo-fetal death, 
fetal microphthalmia, open eyelids, cleft palate, brachymelia and skeletal malformations occurred at approximately 
3-times the human exposure. Advise pregnant women of the potential risk to the fetus.
The estimated background risk of major birth defects and miscarriage for the indicated population is unknown. All 
pregnancies have a background risk of birth defect, loss, or other adverse outcomes. The estimated background risk 
of major birth defects and miscarriage in the U.S. general population is 2-4% and 15-20% of clinically recognized 
pregnancies, respectively.
Lactation: Risk Summary: There are no data on the presence of tolvaptan in human milk, the effects on the
breastfed infant, or the effects on milk production. Tolvaptan is present in rat milk. When a drug is present in animal 
milk, it is possible that the drug will be present in human milk, but relative levels may vary. Because of the potential 
for serious adverse reactions, including liver toxicity, electrolyte abnormalities (e.g., hypernatremia), hypotension, 
and volume depletion in breastfed infants, advise women not to breastfeed during treatment with JYNARQUE.
Pediatric Use: Safety and effectiveness of JYNARQUE in pediatric patients have not been established.
Geriatric Use: Clinical studies of tolvaptan did not include sufficient numbers of subjects aged 65 years 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, usually starting at the low end of the dosing range, reflecting the greater 
frequency of decreased hepatic, renal, or cardiac function, and of concomitant disease or other drug therapy.
Use in Patients with Hepatic Impairment: Because of the risk of serious liver injury, use is contraindicated in 
patients with a history, signs or symptoms of significant liver impairment or injury. This contraindication does not 
apply to uncomplicated polycystic liver disease which was present in 60% and 66% of patients in TEMPO 3:4 and 
REPRISE, respectively. No specific exclusion for hepatic impairment was implemented in TEMPO 3:4. However, 
REPRISE excluded patients with ADPKD who had hepatic impairment or liver function abnormalities other than that 
expected for ADPKD with typical cystic liver disease.
Use in Patients with Renal Impairment: Efficacy studies included patients with normal and reduced renal
function. TEMPO 3:4 required patients to have an estimated creatinine clearance ≥60 mL/min, while REPRISE
included patients with eGFRCKD-Epi 25 to 65 mL/min/1.73m2.
OVERDOSAGE: Single oral doses up to 480 mg (4 times the maximum recommended daily dose) and multiple doses 
up to 300 mg once daily for 5 days have been well tolerated in trials in healthy subjects. There is no specific antidote 
for tolvaptan intoxication. The signs and symptoms of an acute overdose can be anticipated to be those of excessive 
pharmacologic effect: a rise in serum sodium concentration, polyuria, thirst, and dehydration/hypovolemia.
In patients with suspected JYNARQUE overdosage, assessment of vital signs, electrolyte concentrations, ECG and 
fluid status is recommended. Continue replacement of water and electrolytes until aquaresis abates. Dialysis may 
not be effective in removing JYNARQUE because of its high binding affinity for human plasma protein (>98%).
PATIENT COUNSELING INFORMATION
See FDA-Approved Patient Labeling (Medication Guide).
To report SUSPECTED ADVERSE REACTIONS, contact Otsuka America Pharmaceutical, Inc. at  
1-800-438-9927 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

© 2021, Otsuka Pharmaceutical Co., Ltd., Tokyo, 101-8535 Japan
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WARNING: RISK OF SERIOUS LIVER INJURY
•  JYNARQUE (tolvaptan) can cause serious and potentially fatal liver injury. Acute liver failure  

requiring liver transplantation has been reported
•  Measure ALT, AST and bilirubin before initiating treatment, at 2 weeks and 4 weeks after 

initiation, then monthly for the first 18 months and every 3 months thereafter. Prompt action 
in response to laboratory abnormalities, signs, or symptoms indicative of hepatic injury can 
mitigate, but not eliminate, the risk of serious hepatotoxicity.

•  Because of the risks of serious liver injury, JYNARQUE is available only through a restricted 
distribution program under a Risk Evaluation and Mitigation Strategy (REMS) called the  
JYNARQUE REMS Program.
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Physicians involved in managing 
the ever-growing population of 
patients with end stage kidney 
disease (ESKD) continue to de-

bate what is the “best” vascular access for 
hemodialysis (HD). With the initiation 
of the “Fistula First Breakthrough Initia-
tive” in 2003, there was a strong directive 
to increase the rates of arteriovenous fistula 
(AVF) use and decrease the rate of catheter 
use. As advocated by national guidelines, 

physicians believed that an AVF was the 
preferred access choice for most patients. 
This initiative was somewhat successful, 
and the rates of AVF use in the United 
States increased from 35% in 2003 to 63% 
in 2017 but still fell short of the original 
goal set out by the Centers for Medicare & 
Medicaid Services of 66% (1). The data to 
support the advantages of AVF have always 
been clear: fewer infectious and thrombotic 
complications, better patency, and lower 

rates of reinterventions. However, as we 
created more AVFs in the past two decades, 
the drawback has become apparent. The 
maturation process could be as long as 4 
months, requiring multiple interventions 
and a primary failure rate between 30% 
and 50% (2). 

It became clear that AVF is not the 
“gold standard” for HD access. A “one size 
fits all” strategy is not ideal in this complex 
patient population, and a more patient-

centered approach to the creation of vascular 
access is needed. In 2019, the Kidney Disease 
Outcomes Quality Initiative (KDOQI) ESKD 
Life-Plan was developed, which advocates for 
“right access in the right patient at the right 
time for the right reasons” (3). The Life-Plan 
encourages physicians (nephrologists, vascular 
surgeons, interventional radiologists, etc.) to 
not only consider arterial and venous anatomy 
when planning HD access but also to take into 
consideration other factors including comor-
bidities, life expectancy, and patient preference. 
There is a significant shift from previous recom-
mendations, as Life-Plan does not emphasize a 
strong preference for AVF utilization. Although 
this individualized approach provides an oppor-
tunity for more patient-centered care, it makes 
the decision-making process more challenging.  

My Vascular Access (a website and applica-
tion) was developed by Kidney CARE Network 
International to aid physicians and patients in 
developing the most appropriate individual-
ized vascular access life plan. My Vascular Access 
uses two algorithms and integrates the recom-
mendations from KDOQI guidelines, along 
with patient-specific information, such as age, 
functional status, and vascular anatomy. The 
first algorithm approaches the problem based 
on the clinical situation. After choosing from a 
set of pre-selected clinical situations and answer-
ing questions related to the patient-specific data, 
the algorithm then provides feedback regarding 
which access type to consider. The second algo-
rithm on the app allows providers to input data, 
such as age, need for dialysis, functional status, 
body mass index, and size of veins and arteries, 
and gives a list of possible access types, ranked 
by appropriateness.  
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The app is based on the latest available 
clinical data and expert opinion from vas-
cular access experts composed of surgeons, 
nephrologist, and interventionalists. The 
recommendations were generated by the 
algorithms based on a consensus process of 
a large data set that was validated by access 
experts and published in the Journal of Vas-
cular Surgery in a 2017 article, titled “Estab-
lishing patient-specific criteria for selecting 
the optimal upper extremity vascular access 
procedure” (4). The study used the RAND/
University of California Los Angeles Appro-
priateness Method (RAM) to assess 3816 
clinical scenarios for the suitability of AVF 
vs. AV graft (AVG). Eleven vascular access 
experts rated the appropriateness of each 
scenario, and 864 clinical scenarios were 
then created in which the experts were given 
the option to choose between AVF or AVG 
as the first access operation. Interestingly, 
in 25% of those scenarios, AVG was rated 
more appropriate than AVF. There are, of 
course, limitations to this study. Only upper-
extremity AV access was taken into account, 
and the option of Hemodialysis Reliable 

Outflow (HeRO) catheters or leg grafts was 
not included. Furthermore, all possible com-
binations of clinical scenarios could not be 
included for the feasibility study.

The first human HD was performed ap-
proximately 100 years ago, and the first AVF 
was created nearly 60 years ago (5). Despite 
tremendous advances in medical care since 
then, creating and maintaining well-func-
tioning HD access continue to be challenges. 
A clear answer of AVF vs. AVG in terms of 
survival, morbidity, and cost benefit would 
require a large, multicenter randomized trial. 
Until this trial is available, the decision is 
based on the clinical judgment of the pro-
viders caring for the patient. The My Vascular 
Access app aids in this decision-making and 
allows providers to easily identify patients 
who may fall into the gray zone of whether 
or not they will benefit from an AVF. It uses 
a data-centered approach to take the guess-
work out of optimizing vascular access in 
our most challenging patients. Appropriate 
patient selection can avoid unnecessary in-
terventions and surgical procedures, which 
have been increasing in frequency (6). My 

Vascular Access can be a useful tool for every 
provider who takes care of patients on HD. 
As we continue our journey to develop the 
optimal strategy for HD access planning, we 
need to integrate the best available evidence 
and tools as well as individual patients’ cir-
cumstances and preferences.

My Vascular Access is available through the 
app store on your smart phone (Figure 1) or 
via www.myvascularaccess.com.  
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Surgical ICU Patients
Yeh et. al.2 found that 21% of tMg tests which were reported as normal were hypermagnesemic based on iMg. This 
exposes patients to potential risks associated with undetected hypermagnesemia, including prolonged days on 
the ventilator, muscle weakness, QT prolongation, and cardiac arrhythmia. In addition, there were many patients 
with low tMg and normal iMg, which led to unnecessary Mg supplementation and repeat blood draws.

Patients Undergoing Continuous Renal Replacement Therapy (CRRT) 
Hutten et. al.1 found that patients receiving CRRT with citrate anticoagulation had normal tMg levels, but low 
iMg levels. This is due to magnesium ions being bound by citrate, and the citrate-magnesium complex being 
measured as tMg. These patients are actually hypomagnesemic but would not be recognized as such if only tMg 
were measured.
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ICU Patient Studies Show Critical 
Importance of iMG
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