
Perspectives of Black 
US Veterans With CKD 
on Racism in Health Care

In the United States, the burden of 
chronic kidney disease (CKD) and 
end-stage kidney disease (ESKD) 

disproportionally falls on individuals 
of Black race. Black US veterans with 
CKD experience substantial adverse 
consequences; compared with White 
veterans, Black veterans with CKD are 
twice as likely to progress to ESKD 
and account for approximately 37% 
of all patients with ESKD in the US 
Department of Veterans Affairs (VA) 
health care system, while representing 
only 12% of the veteran population.

Several factors are associated with 
the racial disparities seen among Black 
individuals with CKD, including lim-
ited access to high-quality health care, 
lower socioeconomic status (SES), 
exposure to environmental toxins, and 
health beliefs and behaviors. Only part 
of the disparities in health is associated 
with nonbiological factors.

According to Kevin A. Jenkins, PhD, 
and colleagues, racism is likely one of 
the factors associated with the dispari-
ties in health conditions and health 
care. The researchers recently conduct-
ed a qualitative study to examine the 
consequences of racism and the result-
ing social structures that establish and 
perpetuate racial disparities. Results 
of the study were reported online in 
JAMA Network Open [doi:10.1001/ja-
manetworkopen.2022.11900].

The study utilized semi-structured 
interview guides to examine the 
health care experiences of 36 Black 

Short-Term Outcomes of PCI 
in Dialysis Patients With STEMI

Patients receiving maintenance dialysis have a high prevalence of cardiovascular 
and noncardiovascular comorbidities are considered a high-risk group. Further, 
life expectancy in dialysis patients is considerably lower than their counterparts 

who are not receiving dialysis, despite improvements in dialysis access and care.
According to Akram Kawsara, MD, and colleagues, due to those risks and perceived 

futility of invasive interventions, dialysis patients may not receive standard-of-care 
life-saving therapies such as primary percutaneous coronary intervention (pPCI) for ST-
elevation myocardial infarction (STEMI). Previous studies of the use of pPCI in patients 
with dialysis have compared absolute mortality and adverse events in dialysis patients 

Using Race-Free Equations to Estimate GFR

To account for higher mean serum creatinine concentrations in Black versus 
non-Black individuals, previous studies have used a Chronic Kidney Disease 
Epidemiology Collaboration (CKD-EPI) equation with creatinine (alone or 

with cystatin C) and included a coefficient for race (Black vs non-Black). Results 
documented racial differences in the association of a low estimated glomerular 
filtration rate (eGFR) with the risk of kidney failure with replacement therapy 
(KFRT) and mortality. However, there have been challenges to the use of race in 
the estimation of GFR because race is a social and not a biologic construct and 
does not fully capture the diversity within versus between racial groups.

In 2021, a creatinine-based eGFR equation not incorporating race was developed 
by CKD-EPI. The equation was recommended by the National Kidney Foundation–
American Society of Nephrology (NKF-ASN) Task Force on Reassessing the Inclu-
sion of Race in Diagnosing Kidney Disease for use in clinical laboratories.

At a given eGFR, individuals who are Black have higher rates of mortality and 
KFRT compared with non-Black individuals. There are few data available on 
whether the equations without race preserve racial difference in the risk of mor-
tality and KFRT at a given eGFR.

Orlando M. Gutiérrez, MD, MMSc, and colleagues conducted a retrospective 
individual-level data analysis to examine whether eGFR equations with and without 
race and cystatin C document racial differences in the risk of KFRT and mortality in 
populations including Black and non-Black participants. Results were reported online 
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IMPORTANT SAFETY INFORMATION FOR LOKELMA
WARNINGS AND PRECAUTIONS:
•  Gastrointestinal Adverse Events in Patients with Motility Disorders: Avoid LOKELMA in patients with 

severe constipation, bowel obstruction or impaction, including abnormal post-operative bowel motility 
disorders. LOKELMA has not been studied in patients with these conditions and it may be ineffective and 
may worsen gastrointestinal conditions 

•  Edema: Each 5-g dose of LOKELMA contains approximately 400 mg of sodium, but the extent of 
absorption by the patient is unknown. In clinical trials of LOKELMA in patients who were not on dialysis, 
edema was observed and was generally mild to moderate in severity and was more commonly seen in 
patients treated with 15 g once daily. Monitor for signs of edema, particularly in patients who should 
restrict their sodium intake or are prone to fluid overload (eg, heart failure or renal disease). Advise 
patients to adjust dietary sodium, if appropriate. Increase the dose of diuretics as needed 
In a clinical trial of LOKELMA in patients on chronic hemodialysis in which most patients were treated 
with doses of 5 g to 10 g once daily on non-dialysis days, there was no difference in the mean change 
from baseline in interdialytic weight gain (a measure of fluid retention) between the LOKELMA and 
placebo groups

•  Hypokalemia in Patients on Hemodialysis: Patients on hemodialysis may be prone to acute illness that 
can increase the risk of hypokalemia on LOKELMA (eg, illnesses associated with decreased oral intake, 
diarrhea). Consider adjusting LOKELMA dose based on potassium levels in these settings

•  Diagnostic Tests: LOKELMA has radio-opaque properties and, therefore, may give the appearance typical 
of an imaging agent during abdominal X-ray procedures

ADVERSE REACTIONS: The most common adverse reaction in non-dialysis patients with LOKELMA was 
mild to moderate edema. In placebo-controlled trials up to 28 days, edema was reported in 4.4%, 5.9%, 
16.1% of non-dialysis patients treated with 5 g, 10 g, and 15 g of LOKELMA once daily, respectively vs 2.4% 
of non-dialysis patients receiving placebo.

DRUG INTERACTIONS: LOKELMA can transiently increase gastric pH. In general, oral medications with  
pH-dependent solubility should be administered at least 2 hours before or 2 hours after LOKELMA. Spacing is 
not needed if it has been determined the concomitant medication does not exhibit pH-dependent solubility.

Please read Brief Summary of Prescribing Information on adjacent page.

INDICATION AND LIMITATION OF USE
LOKELMA is indicated for the treatment of hyperkalemia in adults.
LOKELMA should not be used as an emergency treatment for life-threatening hyperkalemia 
because of its delayed onset of action. 

LOKELMA is a registered trademark of the AstraZeneca group of companies. ©2022 AstraZeneca. All rights reserved. US-60980 1/22

* In Study 1, LOKELMA 10 g tid demonstrated a greater reduction in serum K+ levels vs placebo at 48 hours 
(P<0.001) and started to work as early as 1 hour in patients with hyperkalemia not on dialysis.1,2

† In Study 2, patients with hyperkalemia who achieved normokalemia with LOKELMA in the 48-hour initial 
phase entered into the 28-day maintenance phase, where those who continued LOKELMA maintained lower 
mean serum K+ levels vs those who switched to placebo, with a greater proportion of patients having mean 
serum K+ in the normal range with LOKELMA vs placebo. Patients in Study 2 who continued into the open-
label, 11-month extension phase sustained normokalemia with continued LOKELMA dosing.1 

‡ In a retrospective analysis of data from Study 3, 483 patients were receiving RAAS inhibitor at baseline. 
Of those patients, 74% maintained dose, 13% increased dose, 14% decreased dose, and 11% discontinued 
RAAS inhibitor use during the 12-month open-label trial. Patients were counted more than once if they 
required more than 1 RAAS inhibitor adjustment, so the total percentage across all 4 categories may 
exceed 100%.3
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Pharmaceuticals LP; 2021. 2. Packham DK, Rasmussen HS, Lavin PT, et al. Sodium zirconium cyclosilicate in hyperkalemia 
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Study Investigators. Sodium zirconium cyclosilicate among individuals with hyperkalemia: a 12-month phase 3 study. Clin J Am Soc 
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LOKELMA® (sodium zirconium cyclosilicate) for oral suspension 
Brief Summary of Prescribing Information.
For complete prescribing information consult official package insert.

INDICATIONS AND USAGE
LOKELMA is indicated for the treatment of hyperkalemia in adults.  

Limitation of Use
LOKELMA should not be used as an emergency treatment for life-threatening hyperkalemia because  
of its delayed onset of action [see Clinical Pharmacology (12.2) and Clinical Studies (14) in the full  
Prescribing Information]. 

DOSAGE AND ADMINISTRATION
Recommended Dosage
For initial treatment of hyperkalemia, the recommended dose of LOKELMA is 10 g administered three  
times a day for up to 48 hours. Administer LOKELMA orally as a suspension in water [see Dosage and 
Administration (2.3) in the full Prescribing Information].
For continued treatment, the recommended dose is 10 g once daily. Monitor serum potassium and adjust 
the dose of LOKELMA based on the serum potassium level and desired target range. During maintenance 
treatment, up-titrate based on the serum potassium level at intervals of 1-week or longer and in  
increments of 5 g. Decrease the dose of LOKELMA or discontinue if the serum potassium is below the 
desired target range. The recommended maintenance dose range is from 5 g every other day to 15 g daily.

Dosage Adjustment for Patients on Chronic Hemodialysis
For patients on chronic hemodialysis, administer LOKELMA only on non-dialysis days.
The recommended starting dose is 5 g once daily on non-dialysis days. Consider a starting dose of 10 g 
once daily on non-dialysis days in patients with serum potassium greater than 6.5 mEq/L. Monitor serum 
potassium and adjust the dose of LOKELMA based on the pre-dialysis serum potassium value after the long  
inter-dialytic interval and desired target range.
During initiation and after a dose adjustment, assess serum potassium after one week. The recommended 
maintenance dose range is from 5 g to 15 g once daily, on non-dialysis days.
Discontinue or decrease the dose of LOKELMA if:
•  serum potassium falls below the desired target range based on the pre-dialysis value after the long 

interdialytic interval, or;
•  the patient develops clinically significant hypokalemia

Reconstitution and Administration
In general, other oral medications should be administered at least 2 hours before or 2 hours after LOKELMA 
[see Drug Interactions (7) in the full Prescribing Information].
Instruct patients to empty the entire contents of the packet(s) into a drinking glass containing  
approximately 3 tablespoons of water or more if desired. Stir well and drink immediately. If powder remains 
in the drinking glass, add water, stir and drink immediately. Repeat until no powder remains to ensure the 
entire dose is taken.

CONTRAINDICATIONS 
None.

WARNINGS AND PRECAUTIONS
Gastrointestinal Adverse Events in Patients with Motility Disorders 
Avoid use of LOKELMA in patients with severe constipation, bowel obstruction or impaction, including 
abnormal post-operative bowel motility disorders, because LOKELMA has not been studied in patients with 
these conditions and may be ineffective and may worsen gastrointestinal conditions.

Edema 
Each 5 g dose of LOKELMA contains approximately 400 mg of sodium, but the extent of absorption 
by the patient is unknown. In clinical trials of LOKELMA in patients who were not on dialysis, edema 
was observed and was generally mild to moderate in severity and was more commonly seen in patients 
treated with 15 g once daily. Monitor for signs of edema, particularly in patients who should restrict  
their sodium intake or are prone to fluid overload (e.g., heart failure or renal disease). Advise patients to 
adjust dietary sodium, if appropriate. Increase the dose of diuretics as needed [see Adverse Reactions (6) 
in the full Prescribing Information]. 
In a clinical trial of LOKELMA in patients on chronic hemodialysis in which most patients were treated  
with doses of 5 to 10 g once daily on non-dialysis days, there was no difference in the mean change  
from baseline in interdialytic weight gain (a measure of fluid retention) between the LOKELMA and  
placebo groups.

Hypokalemia in Patients on Hemodialysis 
Patients on hemodialysis may be prone to acute illness that can increase the risk of hypokalemia on 
LOKELMA (e.g., illnesses associated with decreased oral intake, diarrhea). Consider adjusting Lokelma 
dose based on potassium levels in these settings.

Diagnostic Tests 
LOKELMA has radio-opaque properties and, therefore, may give the appearance typical of an imaging agent 
during abdominal X-ray procedures.

ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail elsewhere in the label:
• Edema [see Warnings and Precautions (5.2) in the full Prescribing Information]. 

Clinical Studies Experience
Because clinical studies are conducted under widely varying conditions, adverse reaction rates observed 
in the clinical studies of a drug cannot be directly compared to rates in the clinical studies of another drug 
and may not reflect the rates observed in practice.
The total exposure to LOKELMA in the safety and efficacy clinical trials of patients not on dialysis with 
hyperkalemia was 1,760 patients with 652 patients exposed to LOKELMA for at least 6 months and  
507 patients exposed for at least one year.
The population (n=1,009) in the placebo-controlled trials included patients aged 22 to 96 years, females 
(n=454), Caucasians (n=859) and Blacks (n=130). Patients had hyperkalemia in association with comorbid 
diseases such as chronic kidney disease, heart failure, and diabetes mellitus. 
In placebo-controlled trials in which patients who were not on dialysis were treated with once daily doses 
of LOKELMA for up to 28 days, edema was reported in 4.4% of patients receiving 5 g, 5.9% of patients 
receiving 10 g and 16.1% of patients receiving 15 g LOKELMA compared to 2.4% of patients receiving 
placebo. In longer-term uncontrolled trials in which most patients were maintained on doses <15 g once 
daily, adverse reactions of edema (edema, generalized edema and peripheral edema) were reported  
in 8% to 11% of patients.

Laboratory Abnormalities
In clinical trials in patients who were not on dialysis, 4.1% of LOKELMA-treated patients developed  
hypokalemia with a serum potassium value less than 3.5 mEq/L, which resolved with dosage reduction 
or discontinuation of LOKELMA. In a clinical trial of LOKELMA in patients on chronic hemodialysis,  
5% of patients developed pre-dialysis hypokalemia (serum potassium <3.5 mEq/L) in both the LOKELMA 
and placebo groups; 3% and 1% of patients developed a serum potassium < 3.0 mEq/L in the LOKELMA 
and placebo groups, respectively.

DRUG INTERACTIONS
LOKELMA can transiently increase gastric pH. As a result, LOKELMA can change the absorption of  
co-administered drugs that exhibit pH-dependent solubility, potentially leading to altered efficacy or safety 
of these drugs when taken close to the time LOKELMA is administered. In general, other oral medications 
should be administered at least 2 hours before or 2 hours after LOKELMA [see Dosage and Administration 
(2.3) and Clinical Pharmacology (12.3) in the full Prescribing Information]. LOKELMA is not expected 
to impact systemic exposure of drugs that do not exhibit pH-dependent solubility and so spacing is not 
needed if it has been determined that the concomitant medication does not exhibit pH-dependent solubility.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary 
LOKELMA is not absorbed systemically following oral administration and maternal use is not expected to 
result in fetal exposure to the drug.

Lactation
Risk Summary 
LOKELMA is not absorbed systemically following oral administration, and breastfeeding is not expected to 
result in exposure of the child to LOKELMA.

Pediatric Use
Safety and effectiveness in pediatric patients have not been established.

Geriatric Use
Of the total number of subjects in clinical studies of LOKELMA, 58% were age 65 and over, while  
25% were 75 and over. No overall differences in safety or effectiveness were observed between these 
patients and younger patients.

PATIENT COUNSELING INFORMATION

Dosing
Instruct the patient how to reconstitute LOKELMA for administration. Inform the patient that it is necessary 
to drink the full dose [see Dosage and Administration (2.3) in the full Prescribing Information].
Instruct dialysis patients who experience acute illness (e.g., decreased oral intake of food or fluids,  
diarrhea) to contact the health care provider. The dose of LOKELMA may need to be adjusted [see Warnings 
and Precautions (5.3) in the full Prescribing Information].

Diagnostic Testing
Advise patients to notify their physician prior to an abdominal X-ray [see Warnings and Precautions (5.4) 
in the full Prescribing Information].

Drug Interactions
Advise patients who are taking other oral medications to separate dosing of LOKELMA by at least 2 hours 
(before or after) [see Drug Interactions (7) in the full Prescribing Information].

Diet
Advise patients to adjust dietary sodium, if appropriate [see Warnings and Precautions (5.2) in the full 
Prescribing Information].

U.S. Patent No: 6332985, 8808750, 8877255, 8802152, 9592253
©AstraZeneca 2021
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The discovery of the HIF pathway and the identification of key 
steps in the oxygen sensing apparatus has led to the development 
of agents that stimulate endogenous erythropoietin synthesis. In 

the United States there are three agents: roxadustat, vadadustat, and 
daprodustat that are in a race to become the first approved oral therapy 
for the treatment of chronic kidney disease (CKD) anemia. Of the three, 
only daprodustat is currently in active review by the US FDA. The other 
two, roxadustat and vadadustat, have both been declined approval by 
the FDA due to safety concerns that range from an excess of thrombo-
embolic events in non-dialysis CKD patients treated with roxadustat to 
a major cardiovascular adverse event (MACE) signal with vadadustat in 
non-dialysis CKD patients. (Full disclosure: I am the principal investiga-
tor of the ASCEND [daprodustat] clinical trials program.)

The failure to receive approval for the roxadustat and vadadus-
tat programs prompts the following question: will the FDA lump 
these concerns with roxadustat and vadadustat together with other 
agents coming to the FDA for review? Or will the FDA take a more 
“splitter” view and accept that differences in how the trials were 
conducted and/or accept that pharmacologic differences between 
the different PHI drugs merit a more individualized approach in the 
approval process? Charles Darwin is credited with the concept of 
lumping versus splitting,1 but it is as relevant for the HIF-PHI ap-
proval process as it was for Darwin.

For sure, all the HIF-PHIs are potent prolyl hydroxylase domain 
(PHD) inhibitors that are orally bioavailable small-molecule com-
pounds.2,3 In general, many HIF-PHIs have a common moiety 
containing glycinamide with a carboxylic group at the terminal. 
They are all potent inhibitors of all three HIF prolyl hydroxylase iso-
zymes, PHD1, PHD2, and PHD3. And they are all mostly metabo-
lized by the liver. HIF-PHI phase 1 through phase 4 clinical trials 

have demonstrated that by stimulating endogenous erythropoietin 
they are all as good as conventional erythropoiesis stimulating 
agents (ESAs) at correcting hemoglobin.

Looking at differences in the trials and the structural aspects of 
the molecules requires some assumptions. For example, to explain 
a significantly higher risk of MACE in patients randomized to vada-
dustat as compared with darbepoetin as reported in the non-dialy-
sis CKD trial PRO2TECT study,4 the observation that vadadustat in-
creases the risk of MACE in non-US but not in US patients requires 
one to accept that patient factors might contribute to the differential 
higher MACE risk in vadadustat treated patients. Likewise, with 
respect to roxadustat, the higher rate of thrombovenous embolic 
events among patients randomized to roxadustat compared with 
placebo could be explained by a dosing protocol that used higher 
doses of roxadustat.5 If this assumption is correct, the higher risk 
is explained by a protocol-driven higher rate of rise of hemoglobin 
in the roxadustat arm, causing the higher risk of thrombovenous 
embolism in this arm.

Suggesting that pharmacologic differences between HIF-PHIs 
might explain the disparate safety signals observed with HIF-PHIs 
may have some validity because these agents are different. HIF-PHIs 
differ in their half-life, metabolism, and excretion (TABLE 1). As well, 
the pattern of inhibition of the three PHD targets differ—roxadustat 
targets all three PHDs equally whereas vadadustat and daprodus-
tat preferentially target PHD3.6 The three HIF-PHI small molecule 
compounds also differ structurally (FIGURE 1) and in how they are 
metabolized. For example, daprodustat has sp3 rich cyclohexyl ring 
leading to the formation of several polyoxygenated metabolites 
mediated by CYP2C8 and secondarily by CYP3A4.7 Vadadustat, 
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on the other hand, forms GSH-adducts during metabolism. Studies 
have shown that GSH-adducts induce reactive metabolite formation 
that can be associated with drug-induced liver, skin, and hemato-
poietic toxicity of many drugs leading to clinical toxicities.8 These 
differences in pharmacology do impact clinical use. For example, 
daprodustat has a drug-drug interaction with gemfibrazole.9

So, back to Charles Darwin and the concept of lumping versus 
splitting: my take on this is that while it may be convenient to lump 
all the individual HIF-PHIs together when thinking about approval, 
it may be too simplistic an approach. Rather, individual differences 
in study design or in pharmacologic aspects support a more indi-
vidualized approach, ie, being a “splitter.” 
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TABLE 1

Attributes Daprodustat Vadadustat Roxadustat

Half-life Short (T
1/2

=1.5-4hr) Short (T
1/2

 ~5-7 hr) Long (T
1/2

 ~12-19 hr)

Metabolism Hydroxylation, active metabolite Glucuronidation, inactive metabolite Unknown, presumed inactive metabolite

Excretion Mostly liver metabolism Liver metabolism + renal excretion Primarily liver (?)

Tissue Distribution 
(rodent)

Broad distribution (liver, kidney, lung, BM) Unknown Unknown

Dosing 1 mg-12 mg (QD), 6 mg-48 mg TIW 150-400 mg (QD or TIW) 60-300 mg (QD or TIW)
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News

Results of a study 
examining the 
relative benefit of 
primary percutaneous 
coronary intervention 
(pPCI) in patients on 
dialysis compared with 
nondialysis patients 
presenting with ST-
elevation myocardial 
infarction (STEMI).

In-hospital mortality 
was lower in dialysis  
and non-dialysis pa-
tients who underwent 
pPCI compared with 
those who did not 
undergo pPCI.

The study findings 
suggested that pPCI 
was associated with 
comparable reduc-
tions in short-term 
mortality in patients 
regardless of dialysis 
status.

TAKEAWAY POINTS

versus nondialysis patients, rather than com-
paring the differential impact of pPCI in those 
populations (the treatment effect).

Dr. Kawsara et al conducted a retrospec-
tive cohort study to examine the relative 
benefit of pPCI (the pPCI treatment effect) 
in patients differing by dialysis status. The 
study utilized data from the National In-
patient Sample (2016-2018). Results were 
reported in the American Journal of Kidney 
Diseases [2022;79(6):832-840]. 

The primary study exposure was PCI. 
Confounders included dialysis status, demo-
graphics, insurance status, household in-
come, comorbidities, and the elective nature 
of the admission. The primary outcome of 
interest was in-hospital mortality. Second-
ary outcomes included stroke, acute kidney 
injury (AKI), new requirement for dialysis, 
vascular complications, gastrointestinal 
bleeding, blood transfusion, mechanical 
ventilation, palliative care, home discharge, 
and transfer to a skilled nursing facility. The 
researchers also compared the length of 
stay and cost between dialysis and nondi-
alysis patients with and without pPCI.

Propensity score matching was used to 
estimate the average treatment effect (ATE) 
of PCI in each group (dialysis or nondialysis). 
Separately within each group, a logistic regres-
sion model was used to predict the probabil-
ity of receiving pPCI for each hospitalization, 
using several covariates (age, sex, race, insur-
ance [Medicaid/Medicare], household income, 
hypertension, diabetes, heart failure, atrial 
fibrillation, peripheral vascular disease, prior 
stroke, prior sternotomy, conduction disorder, 
anemia, liver disease, obesity, malignancy, 
dementia, and elective admission status).

The study population included hospital-
ized adult (≥18 years of age) patients with a 
primary diagnosis of STEMI using Interna-
tional Classification of Diseases, Tenth Clinical 
Modification codes. Patients were excluded if 
they were coded to have STEMI as a second-
ary diagnosis. Patients transferred to another 
hospital were also excluded.

The final cohort included 413,500 weight-
ed STEMI hospitalizations; of those, 1.07% 
(n=4220) involved patients receiving dialy-
sis. In the nondialysis group, 326,735 PCI 
hospitalizations were matched to 325,955 
non-PCI hospitalizations. In the dialysis group, 
2420 PCI hospitalizations were matched to 
2420 non-PCI hospitalization. Patients in 
the dialysis cohort were older (65.2 vs 63.4 
years; P<.001), had a higher proportion of 
women (42.4% vs 30.6%; P<.001), had a 
lower proportion of White patients (41.1% vs 
71.7%; P<.001), and had a higher prevalence 
of cardiac and noncardiac comorbidities. 

Patients on dialysis were less likely to un-
dergo standard-of-care procedures for STEMI, 
including coronary angiography (73.1% vs 
85.4%; P<.001; adjusted odds ratio [OR], 0.63; 

95% CI, 0.51-0.77; P<.001) and pPCI (57.5% 
vs 79.8%; P<.001; adjusted OR, 0.58; 95% CI, 
0.50-0.68; P<.001). While infrequent, utiliza-
tion of bare metal stent and bypass surgery 
was similar in both groups. Mechanical circu-
latory support use was higher in the dialysis 
group (12.8% vs 9.4%; P<.001).

In both the dialysis and nondialysis group, 
patients who underwent pPCI were younger 
and more likely to be treated at large or teach-
ing hospitals. There was modest difference in 
most cardiovascular comorbidities between 
pPCI patients and non-pPCI patients; noncar-
diovascular comorbidities were more frequent 
among those who did not undergo pPCI.

In-hospital mortality was lower in patients 
who underwent pPCI compared with those 
who did not undergo pPCI. In the dialysis 
cohort, in-hospital mortality was 15.7% with 
pPCI versus 27.1% without pPCI (P<.001); 
in the cohort not receiving dialysis, in-hos-
pital mortality was 5.0% with pPCI versus 
17.4% without pPCI (P<.001). Major compli-
cations were more common in the non-pPCI 
patients only in the nondialysis group. 

There were no statistically significant 
differences between pPCI and no pPCI re-
garding cardiogenic shock, stroke, vascular 
complications, gastrointestinal bleeding, 
blood transfusion, or mechanical ventila-
tion in patients receiving dialysis. Those 
who underwent pPCI were more often 
discharged home than to a rehabilitation 
skilled nursing facility in both groups.

There were no significant differences in 
the ATE of pPCI on the primary end point of 
in-hospital mortality between the group not re-
ceiving dialysis (ATE, –8.2%; 95% CI, –8.8% to 
–7.5%; P<.001) and the group receiving dialysis 
(ATE, –8.6%; 95% CI,  –15.6% to –1.6%; P=.02).

In the group not receiving dialysis, patients 
who had pPCI had shorter median hospital 
stays (2 vs 3 days; P<.001) but higher median 
costs ($21,125 vs $13,901; P<.001). After risk 
adjustment, the length of stay was not signifi-
cantly different, but the costs remained higher 
with the pPCI group. In the group receiving dial-
ysis, patients who had pPCI had longer median 
stays (4 vs 3 days; P<.001) and higher median 
costs ($28,410 vs $13,950; P<.001). Following 
risk adjustment, length of stay remained longer 
and costs remained higher in the pPCI group.

There were some limitations to the study 
findings cited by the authors, including the 
use of administrative data that may be subject 
to coding errors, the lack of pharmacotherapy 
data, the lack of information on laboratory 
data or long-term outcomes, the possibility of 
residual confounders, and the wide confi-
dence intervals in the dialysis group.

In conclusion, the researchers said, 
“Patients receiving maintenance dialysis are 
less likely to receive pPCI for STEMI than 
patients not receiving dialysis, despite a com-
parable effect of pPCI on in-hospital morbid-
ity and mortality in both groups. Further 
studies are needed to optimize STEMI care 
in the growing dialysis population.” 
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News

Results of an analysis 
assessing whether 
estimated glomerular 
filtration rate (eGFR) 
equations with and 
without race and 
cystatin C altered 
risk estimates for 
kidney failure with 
replacement therapy 
(KFRT) and mortality 
for Black versus non-
Black participants.

There was a 
relationship between 
decreased eGFR and 
higher risk for all 
equations and within 
both racial groups.

The eGFR equation 
including both 
creatinine and 
cystatin c, but not the 
equation including 
creatinine without 
cystatin C, yielded 
racial differences in 
the risks of KFRT and 
mortality.

TAKEAWAY POINTS

in JAMA [doi:10.1001/jama.2022.8801].
The analysis included data from five general 

population and three CKD US-based cohorts 
with serum creatinine, cystatin C, and follow-
up for KFRT and mortality from 1988 to 
2018. The exposures of interest were CKD-EPI 
equation with serum creatinine (eGFRcr with 
and without race) cystatin C (eGFRcys without 
race), or both markers (eGFRcr-cys without race).

The primary outcome of interest was the 
prevalence of decreased eGFR at baseline 
and hazard ratios (HR) of KFRT and mortal-
ity in Black versus non-Black participants. 
HRs were calculated with adjustment for age 
and sex. Demographic variables were age, 
sex, and/or race (ASR). Analyses were con-
ducted within each cohort and with random-
effect meta-analyses of the models.

The five population-based cohorts includ-
ed 18,073 Black participants and 38,017 
non-Black participants (2% Asian, 8% 
Hispanic, 89% non-Hispanic White, and 1% 
other race and ethnicity). The three CKD co-
horts included 2700 Black participants and 
321 non-Black participants (15% Hispanic, 
78% non-Hispanic White, and 7% other race 
and ethnicity). The analyses included a total 
of 62,011 participants. Mean age was 63 
years and 53% were women. There were no 
missing data for age, sex, or race.

The prevalence of eGFR <60 mL/
min/1.73 m2 (CKD stage G3+) in Black 
versus non-Black individuals was 11% ver-
sus 12% for eGFRcr(AS), 17% versus 18% 
for eGFRcys(AS), and 13% versus 11% for 
eGFRcr-cys(AS) compared with 15% versus 
9% among Black versus non-Black individu-
als for eGFRcr(AS). The Black relative to 
non-Black prevalence rates of eGFR <60 
mL/min/1.73 m2 were 0.98 (95% CI, 0.93-
1.03) for eGFRcr(ASR), 0.95 (95% CI, 0.91-
0.98) for eGFRcys(AS), 1.2 (95% CI, 1.2-1.3) 
for eGFRcr-cys(AS), and 1.8 (95% CI, 1.7-1.8) 
for eGFRcr(AS).

During mean follow-up of 13 years, 8% 
and 4% of Black and non-Black participants, 
respectively, experienced KFRT, and 34% 
and 39%, respectively, died. The 5-year 
estimated absolute risks of KFRT were 7.3% 
(95% CI, 6.9%-7.7%) in Black participants 
and 3.9% (95% CI, 3.7%-4.1%) in non-Black 
participants overall. For all equations, in 
both Black and non-Black populations, there 
was a significantly greater risk of KFRT at 
lower versus higher eGFR. After adjustment 
for age and sex, the risks of KFRT were 
significantly higher in Black participants 
compared with non-Black participants for 
eGFRcr(ASR), eGFRcys(AS), and eGFRcr-cys(AS) 
across all eGFR levels.

For all equations, there were associations 
between decreased eGFR and significantly 
higher age- and sex-adjusted risk for all-
cause and cardiovascular mortality. Com-
pared with non-Black participants, Black 
participants had a significantly higher risk 
of mortality at an eGFR of 60 mL/min/1.73 
m2 for nearly all estimates for eGFRcr(ASR), 
eGFRcys(AS), and eGFRcr-cys(AS).

There were associations between decreased 
eGFR and significantly greater risk for both 
outcomes for all equations. At an eGFR of 60 
mL/min/1.73 m2, the HRs for KFRT compar-
ing Black with non-Black participants were 
2.8 (95% CI, 1.6-4.9) for eGFRcr with race, 3.0 
(95% CI, 1.5-5.8) for eGFRcys, and 2.8 (95% 
CI, 1.4-5.4) for eGFRcr-cys versus 1.3 (95% CI, 
0.8-2.1) for eGFRcr without race.

The 5-year absolute risk differences for KRFT 
comparing Black with non-Black participants 
were 1.4% (95% CI, 0.2%-2.6%) for eGFRcr with 
race, 1.1% (95% CI, 0.2%-1.9%) for eGFRcys, and 
1.3% (95% CI, 0%-2.6%) for eGFRcr-cys versus 
0.37% (95% CI, –0.32 to 1.05%) for eGFRcr with-
out race. Patterns were similar for mortality.

The researchers cited some limitations 
to the study findings, including the lack of 
specific data on factors that may differ be-
tween racial groups (eg, measures of social 
determinants of health), the possibility of 
unmeasured heterogeneity in methods of 
measurements across cohorts, insufficient 
numbers of participants from racial and 
ethnic groups other than Black and White 

precluding comparison of outcomes across 
other race and ethnic groups, lack of data on 
measured GFR in some of the cohorts, and 
the study design addressing discrimination 
but not calibration.

In conclusion, the researchers said, “In 
this retrospective analysis of eight US 
cohorts including Black and non-Black 
individuals, the eGFR equation without race 
that included creatinine and cystatin C, but 
not the eGFR equation without race that in-
cluded creatinine without cystatin C, demon-
strated racial differences in the risk of KFRT 
and mortality throughout the range of eGFR. 
The eGFRcr-cys equation may be preferable to 
the eGFRcr equation without race for assess-
ing racial differences in the risk of KFRT and 
mortality associated with low eGFR.” 

Using Race-Free Equations to Estimate GFR
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Single Port Robotic Transplantation Versus Standard Open Transplantation
M. Eltmamy and colleagues at the Glickman Urological & 
Kidney Institute at the Cleveland Clinic, Cleveland, Ohio, 
conducted an analysis to compare outcomes of the initial 
series of patients who underwent single port (SP) robotic 
kidney transplantation with standard open kidney trans-
plantation. Results were reported during a presentation 
at the 2022 American Transplant Congress in an presen-
tation titled Single Port Robotic Kidney Transplantation: 
Comparison of Outcomes with Standard Open Kidney 
Transplantation.

The review utilized the clinic’s institutional review 
board approved databases to compare a prospective 
cohort of 12 consecutive patients who underwent SP 
robotic kidney transplantation from October 2019 to 
October 2021 with a retrospective cohort of 12 matched 
patients who had open kidney transplantation. Patients 

were matched for donor type, Kidney Donor Profile Index 
in recipients of deceased-donor transplants, recipient 
age, and history of diabetes. The T-test was used for the 
comparison of normal data and the “N-1” Chi-squared 
test was used to compare percentages.

Age at transplantation was 55.04 years in the SP kid-
ney transplant group and 55.50 in the open kidney trans-
plant group, and body mass index was 29.95 kg/m2 in the 
SP group and 30.38 kg/m2 in the open group. Nine of the 
transplants in each group were living-donor transplants. 
No patient in the SD group had delayed graft function 
(DGF); one in the open group had DGF.

No patient in the SP arm was converted to open sur-
gery. There were no intra- or postoperative complica-
tions ≥Clavien grade 2 in either group. The mean inpatient 
morphine milligram equivalents score was 44.91 in the 

SP group and 149.16 in the open group (P=.0091). In both 
arms, 12-month graft and patient survival was 100%. 
There were no significant differences between the two 
groups in mean creatinine level at 1, 6, and 12 months.

In conclusion, the authors said, “Single port robotic 
kidney transplantation is associated with similar safety 
and allograft function compared with open kidney trans-
plantation with the added benefit of less postoperative 
narcotics requirement. Larger series are required in this 
setting.”

Source: Eltmamy M, Kaviani A, Lin Y, et al. Single port robotic 
kidney transplantation: Comparison of outcomes with standard 
open kidney transplantation. Abstract of a presentation at the 
2022 American Transplant Congress (Abstract 288), Boston, Mas-
sachusetts, June 6, 2022.

CONFERENCE COVERAGE  AMERICAN TRANSPLANT CONGRESS
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Researchers 
conducted a study 
to examine health 
care experiences of 
Black US veterans 
with chronic kidney 
disease (CKD) to 
identify and examine 
racial discrimination 
encountered by that 
patient population.

In the single-center 
study, 36 Black 
veterans with CKD 
described feeling 
angry and resentful 
and dealing with 
stress as a result 
of encounters with 
racism; some said 
they did not trust the 
health care system.

The findings provided 
an opportunity to 
train health care 
professionals to 
implement a trauma-
informed approach to 
care to address stress 
and trauma based on 
racism.

TAKEAWAY POINTS

veterans with CKD who received care at 
the Corporal Michael Crescenz VA Medical 
Center in Philadelphia, Pennsylvania. The 
interviews were conducted from October 
2018 to September 2019. Applied thematic 
analysis was used to analyze the interview 
transcripts.

All participants had a diagnosis of CKD 
and were (1) not dependent on dialysis 
(stage 3 [moderate; glomerular filtration 
rate (GFR), 30-59 mL/min/1.73 m2] or 
stage 4 [severe; GFR, 15-29 mL/min/1.73 
m2] kidney disease); (2) dependent on dialy-
sis (stage 5, ESKD; GFR <15 mL/min/1.73 
m2 kidney disease); or (3) post-transplant 
(stage 5 kidney disease). The study inter-
views were conducted before or after ap-
pointments or during dialysis.

The study was framed by an a priori 
conceptual framework using The House 
that Racism Built by Williams et al that 
established three evidence-based pathways 
of racism directly associated with health 
and health care: cultural racism; institu-
tional racism; and individual discrimina-
tion. According to the authors, individual 
discrimination can have “consequences for 
health through psychological, biological, 
and behavioral factors; health care use; and 
individual and collective factors.”

Mean age of the 36 participants was 
66.0 years and 97.2% (n=35) were male. 
Nineteen participants were married. Mean 
duration of military service was 8.0 years. 
Of the 36 participants, 41.7% (n=15) were 

not dependent on dialysis and 27.8% re-
ported having a immediate family member 
(parent or sibling) with CKD. The most 
common comorbidity was hypertension 
(25.0% [n=9]).

The researchers identified four themes 
across all responses: (1) association of 
racism with emotional and physical stress; 
(2) distrust in the health care system and 
hypervigilance; (3) bottling up of feelings 
and maladaptive behavior; and (4) positive 
coping strategies.

The participants reported a sense of 
hopelessness related to psychological 
reactions to racism, as well as feelings of 
deep anger and resentment derived from 
a sense of hurt and betrayal. Most of the 
participants believed racism had an impact 
on their physical health, manifesting as 
headaches and high blood pressure.

Addressing distrust in the health care 
system, participants said they felt they 
always had to prove themselves to medical 
staff and clinicians. They described feeling 
dismissed in the dialysis clinic, creating a 
need to carefully navigate those settings 
and to act as their own advocate. In some 
cases, participants reported leaving the 
VA health care system or skipping appoint-
ments to avoid experiencing racism.

Participants said their immediate behav-
ioral reactions to racism often began with 
ignoring the racist event. They said that 
downplaying the initial encounter with 
discrimination and the subsequent stress 
helped to numb their ability to internalize 
the experience. Another maladaptive be-
havior was the need to be hypervigilant to 

perceived social compliance, including the 
need to be perfect.

When asked about positive coping strate-
gies, participants described a variety of 
strategies for managing the stress associ-
ated with racism. Positive coping strategies 
included community involvement, mentor-
ing young adults, and wanting to influence 
and help the next generation. Another cop-
ing mechanism mentioned by the partici-
pants was faith, in the form of family prayer 
or church attendance. Family was also a 
fundamental source of support; spending 
time with grandchildren was described as a 
source of joy. Talking and sharing stressful 
events with family was also a major source 
of support.

The researchers cited some limitations 
to the study findings, including the high 
percentage of male participants, limiting 
the participants to individuals who use the 
VA for their health care, collecting data at 
a single center only, and the assumption in 
the questions that participants experienced 
racism and that racism is associated with 
health.

In conclusion, the authors said, “In this 
qualitative study, Black veterans with 
CKD described health care experiences 
that were retraumatizing and further 
worsened their psychological and physical 
responses to racism, potentially exacer-
bating CKD symptoms. Implementing 
care models that acknowledge racism as 
traumatic experience is one way the VA 
and other health care institutions can lead 
the nation in developing antiracist health 
care.” 

Racism in Health Care
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News

There are national and international 
guidelines to identify patients who 
may benefit from referral to nephrol-

ogy care to delay progression of chronic 
kidney disease (CKD), manage complications 
associated with CKD, and prepare for kidney 
failure. Timely referral to nephrology care de-
pends on recognition of CKD, facilitated by 
automated reporting of estimated glomerular 
filtration rate (eGFR) by laboratories.

Guidelines from Kidney Disease Improv-
ing Global Outcomes and other organizations 
include level of eGFR as well as additional 
indications for referral that can be identified 
through laboratory testing (eg, albuminuria 
level and rapid disease progression). Howev-
er, according to Vishal Duggal, MD, and col-
leagues, despite the availability of guidelines 
to facilitate recognition of CKD, there has 
been little progress in reducing the burden 
of CKD or improving preparation among 
patients who progress to kidney failure.

The researchers conducted a retrospective 
observational cohort study to examine wheth-
er patterns of nephrology referral reflect cur-
rent clinical practice guidelines and to estimate 
the change in referral volume if referrals were 
based on the estimated risk of kidney failure. 
Results were reported in the American Journal 
of Kidney Diseases [2022;79(3):347-353].

The study cohort included 399,644  
veterans being cared for in the US Veterans 
Health Administration of the Department of 
Veterans Affairs (VA) with CKD from October 
1, 2015, through September 30, 2016. The 
study exposure was laboratory referral based 
on VA/Department of Defense guidelines, 
categories of predicted risk of kidney failure 
using the Kidney Failure Rusk Equation, and 
the combination of laboratory referral criteria 
and predicted risk. The primary outcome of 
interest was the number of patients identified 
for referral to nephrology care.

The researchers evaluated the number of 
patients who were referred to nephrology 
care and their predicted 2-year risk for kidney 
failure. For each exposure, they estimated the 
number of patients who would be identified 
for referral. Referral was defined as either the 
placement of a consultation order or a complet-
ed visit with a nephrologist between October 1, 

2015, and September 30, 2016. Kidney failure 
was defined as the initiation of maintenance di-
alysis or receipt of kidney transplantation; data 
on kidney failure were obtained with a linkage 
to the US Renal Data System. Patients were fol-
lowed for 2 years following the index date.

Among patients who met each referral indica-
tion, the number of patients who were referred, 
the predicted 2-year risk for kidney failure, and 
the frequency of progression to kidney failure 
over 2 years were evaluated. Among all patients 
with CKD who had not received nephrology 
care in the prior year, the study estimated 
the maximum referral volume that would be 
generated it VA providers referred all patients 
in each of three scenarios: (1) patients who met 
laboratory-based indications for nephrology 
referral; (2) patients who met a specified kidney 
failure risk threshold in addition to laboratory-
based indications; and (3) patients who met a 
specified kidney failure risk threshold alone. 
Two-year kidney failure risk thresholds of 1%, 
2%, 3%, 5%, and 10% were evaluated.

Of the 399,644 patients under VA pri-
mary care with CKD, 37,560 had visited 
a nephrologist in the previous year, and 
362,084 had not. Of those who had not 
visited a nephrologist in the previous year, 
18.3% (n=66,276) met an indication for 
referral, and 17.7% (n=11,752) of those 
were referred to nephrology care in the fol-
lowing year. A total of 295,808 patients did 
not meet a referral indication, and 10,015 
(3.4%) were referred. The median 2-year 
predicted risk for kidney failure was 1.5%. 

The majority of patients meeting an indica-
tion for referral did so based on the criterion 
of eGFR <30 mL/min/1.73 m2. Patients who 
were referred were more likely to meet mul-
tiple potential indications for referral, particu-
larly eGFR <30 mL/min/1.73 m2 and heavy 
proteinuria. The highest predicted risk of 
kidney failure at 2 years was seen in patients 
who met the indication of heavy proteinuria 
with diabetes indication or the eGFR <30 mL/
min/1.73 m2 indication. The lowest predicted 
2-year risk for kidney failure was associated 
with the rapid eGFR decline indication.

When using a more stringent definition for 
rapid decline in eGFR, 50,690 patients met 
an indication for referral, including 30.9% 

who met the rapid eGFR decline indication. 
The median predicted risk of kidney failure 
was 0.6% in those meeting an indication for 
referral using the stringent definition of rapid 
eGFR decline. The rapid eGFR decline indica-
tion had the lowest predicted risk of kidney 
failure, similar to the primary analysis.

Using both laboratory-based indication and 
the risk of kidney failure, among patients with 
computable kidney failure risk, approximately 
57.7% had a value exceeding 1%. If referrals 
were restricted to patients with a predicted 
risk of ≥1% in addition to laboratory indica-
tions, the potential referral volume would be 
reduced from 66,276 to 38,229 patients.

Using the risk of kidney failure alone, we 
estimated that 72,948 patients would meet 
a 1% 2-year risk threshold, comparable to the 
number of patients meeting laboratory-based 
indications. Among all patients meeting the 
1% 2-year risk threshold, the median 2-year 
predicted risk was 2.3%. If the threshold for 
referral were increase to 2%, an estimated 
41,101 patients would be identified.

The researchers cited strengths and 
limitations to the study findings. Strengths 
included use of a national, integrated health 
care system that serves a large population of 
patients with CKD, and the use of a validated 
risk prediction tool. While the study did not 
account for all care outside of the VA, sensitiv-
ity analyses limited to patients eligible for 
Medicare suggested similar results. Limita-
tions included the inability to determine the 
reasons for nephrology referral, or the extent 
to which increased referral volumes would af-
fect wait times or clinical outcomes. Missing 
measurements of proteinuria were also cited 
as limitations. Finally, the analyses may not 
be generalizable to other health care systems.

In conclusion, the researchers said, “A 
significant proportion of patients identified by 
laboratory-based indications for nephrology 
referral have a predicted risk of kidney failure 
less than 1%. A referral system based on a 
2-year kidney failure risk exceeding 1% would 
identify a similar number of patients while 
targeting those with higher risk for kidney 
failure. These findings may inform clinical deci-
sion support development to target nephrology 
referrals to patients most likely to benefit.” 
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Nephrology Referral Based  
on Kidney Failure Risk or  
Laboratory Values

Results of a retrospec-
tive, observational 
cohort study to assess 
whether patterns of 
referral to nephrology 
care based on labora-
tory values reflect 
current clinical prac-
tice guidelines, and 
to estimate change 
in referral volume if 
referrals were based 
on the estimated risk 
of kidney failure.

The study cohort 
included 399,644 
veterans with chronic 
kidney disease treated 
in the Veterans Health 
Administration of the 
Department of Veter-
ans Affairs between 
October 1, 2015, and 
September 30, 2016.

Current laboratory-
based guidelines for 
nephrology referral 
identify patients at 
low risk for progres-
sion of CKD; referral 
based on a 2-year 
kidney failure risk 
exceeding 1% would 
identify a similar num-
ber of patients but 
with a higher median 
risk of kidney failure.

TAKEAWAY POINTS



News

P atients with comorbidities such as 
chronic kidney disease or congestive 
heart failure commonly experience 

hyperkalemia. Severe hyperkalemia is asso-
ciated with increased risk of adverse clini-
cal events including ventricular arrhythmias 
and sudden cardiac death. Previous studies 
have focused on the prognostic implica-
tions of chronic hyperkalemia. However, 
according to José Luis Gorriz, MD, and col-
leagues, there are few data available on the 
long-term clinical consequences following 
an episode of severe hyperkalemia.

The study was designed to examine 
the association between the trajectory 
of potassium measurements in patients 
with acute hyperkalemia and long-term 
all-cause mortality. Results were reported 
online in Nephrology Dialysis Transplantation 
[doi:10.1093/ndt/gfab003].

The retrospective observational study 
included patients with acute severe hyper-
kalemia, defined as potassium >6 mEq/L, 
without hemolysis. Eligible study patients 
presented to the emergency department (ED) 
of Doctor Peset University Hospital in Va-
lencia, Spain, from January 2016 to March 
2017. Comprehensive state-of-the-art regres-
sion models that can accommodate time-
dependent exposure modeling were used to 
assess the multivariable-adjusted association 
of serum potassium with mortality.

During a median follow-up period of 17.3 
months, there were 172 episodes of acute 
hyperkalemia in 160 patients in the ED. 
Mean age of the patients was 77 years, 47% 
were >80 years of age, 59% had non-dial-
ysis CKD (estimated glomerular filtration 
rate, <60 mL/min/1.73 m2), and 27.3% 
did not have renal dysfunction. Among the 
patients with CKD, the underlying cause 
of kidney disease was nephroangiosclero-
sis (28%), diabetic kidney disease (25%), 
interstitial disease (7%), glomerulonephritis 
(8%), polycystic kidney disease (3%), and 
other/unknown cause (29%).

Mean potassium level at presentation was 
6.6 mEq/L; 76.7% of patients had potassium 
level between 6 and 7 mEq/L. Approximate-
ly one-quarter (23.3%) of the hyperkalemia 
episodes were life-threatening (potassium 
>7 mEq/L). Mean potassium level in the 
last measurement prior to the acute hyper-
kalemia episode was 4.8 mEq/L. Of the 160 
patients, 72.7% (n=125) were hospitalized.

Most of the patients (84.3%) had one to four 
comorbidities, and 7.5% had more than four 
comorbidities. The most common comorbidi-
ties were CKD (71.2%), diabetes (56.9%), and 
hypertension (56.9%), followed by coronary 
heart disease (36.3%), congestive heart failure 
(35%), and cerebrovascular disease (12.5%).

In 107 episodes (67.7% of patients with 
electrocardiogram [ECG] reports in electronic 
health records), there were ECG alterations; 
of those, 44.9% presented at least one ECG 
alteration, primarily peaked T waves. Thirty-
six percent of the patients were on chronic 
treatment with renin-angiotensin-aldosterone 
system inhibitors (RAASi), 28.5% were being 
treated with mineral receptor antagonists, 
and 53.4% received both treatments.

Only seven patients (4.1%) were receiving 
potassium-binding resins prior to the acute 
hyperkalemia episode; of those, three were 
receiving hemodialysis. Patients with better 
renal function were more likely to be treated 
with RAASi, loop-diuretics, and potassium-
sparing diuretics.

Treatments for hyperkalemia received in 
the ED were dextrose fluid plus insulin (43%), 
intravenous (IV) loop diuretics (28.5%), 
inhaled salbutamol (26.7%), oral calcium 
polystyrene sulphonate (25%), IV sodium 
bicarbonate (25%), IV calcium gluconate 
(16.32%), hemodialysis (10.5%), and calcium 
polystyrene sulphonate enema (8.1%). Of the 
patients treated with hemodialysis, 61% had 
CKD stage 5 and were receiving dialysis prior 
to the acute hyperkalemia episode.

Potassium was measured at six time points: 
(1) prior to the severe hyperkalemia episode; 
(2) at the time of the episode; (3) at the time 
of discharge; (4) 30 days following discharge; 
(5) between 30 and 90 days following dis-
charge; and (6) later than 90 days following 
discharge. The rates of hyperkalemia were 
higher in the ED and decreased throughout 
successive visits. Of the 786 potassium mea-
surements at the different time points, 57.3% 
(n=451) were <5.5 mEq/L, 10.2% (n=80) 
were 5.5-6 mEq/L, 26.2% (n=206) were 6-7 
mEq/L, and 6.4% (n=50) were >7 mEq/L.

Among the patients who were monitored 
during follow-up, 39.5% had recurrences of 
hyperkalemia (potassium >5.5mEq/L); 16% 
of those patients had one recurrence, 13.6% 
had two recurrences, and 9.9% had three re-
currences. The recurrences occurred within 
the first month after discharge in 22.8%, 

between 30 and 60 days after discharge in 
26.3%, and later than 90 days after discharge 
in 17.2% of patients with recurrences.

At the end of the median follow-up of 17.3 
months, 42.5% (n=68) of the patients had 
died. Most of them died due to cardiovas-
cular events (47.2%) or infection (23.5%). 
Other causes of death were liver-gastroin-
testinal (11.8%), malignancies (16.2%), and 
other (1.5%). Mean survival was 18 months; 
survival at 3, 6, 12, 18, and 24 months was 
73%, 66%, 63%, 60%, and 55%, respectively.

Multivariate Cox proportional hazards mod-
els of death demonstrated that age, low serum 
sodium levels, absence of RAASi treatment 
before the episode of acute hyperkalemia, pres-
ence of ventricular tachycardia, and lack of rou-
tine laboratory follow-up after discharge were 
independent factors related to increased risk of 
mortality. For each year of age, the risk of mor-
tality increased by 3%, RAASi treatment was 
associated with a 67% reduction in mortality 
risk, the presence of ventricular tachycardia 
was associated with a 12-fold increase in 
mortality risk, the performance of analytics at 
follow-up was associated with a 75% reduc-
tion in mortality risk, and each decrease of 1 
mEq/L in serum sodium levels was related to 
an increase in the risk of death by 0.08%.

Previous potassium levels during an 
acute severe hyperkalemia episode were 
not predictors of mortality. Conversely, the 
post-discharge longitudinal trajectories of 
potassium were able to predict all-cause 
mortality (overall P=.0015). The effect 
of transitioning from hyperkalemia to 
normokalemia (potassium >5.5 mEq/L to 
potassium ≤5.5 mEq/L) following the acute 
episode was significant, and was inversely 
associated with the risk of mortality.

The researchers cited some limitations to 
the study findings, including the retrospec-
tive design that resulted in missing relevant 
clinical information, and the single-center 
design that possibly limits the generalizabil-
ity of the findings to other centers.

In conclusion, the authors said, “Potas-
sium levels prior to a severe hyperkalemia 
event do not predict mortality. Conversely, 
following an episode of acute severe 
hyperkalemia, serial kinetic of potassium 
trajectories predict the risk of death. Fur-
ther evidence is needed to confirm these 
findings and clarify the optimal long-term 
management of these patients.” 

11Nephrology Times  |  September 2022

Mortality Risk After an Episode  
of Acute Severe Hyperkalemia

Results of a retrospec-
tive observational 
study to assess the 
long-term trajectory 
of potassium and the 
risk of mortality in 
patients with acute 
severe hyperkalemia 
(potassium >6 mEq/L).

Following an episode of 
severe hyperkalemia, 
recurrent hyperka-
lemia was a frequent 
finding, particularly in 
the 6 months following 
discharge.

Post-discharge lon-
gitudinal trajectories 
of potassium were 
predictors of all-cause 
mortality. The effect 
of transitioning from 
hyperkalemia to 
normokalemia after 
the acute episode 
was significant, and 
inversely associated 
with mortality risk.

TAKEAWAY POINTS



News

A pproximately 25 million 
adults in the United States 
are affected by chronic 

kidney disease (CKD), character-
ized by a reduction in estimated 
glomerular filtration rate (GFR) or 
the presence of excess albumin in 
the urine. Individuals with CKD 
are at 2- to 7-fold increased risk 
for stroke and dementia; the risk 
varies by level of estimated GFR 
(eGFR) and albuminuria. There 
is a high prevalence of cerebral 
small-vessel ischemic disease in 
those with CKD, which is a major 
contributor to strike and dementia 
in that population.

Individuals with CKD also have 
a high prevalence of hypertension, 
which is a modifiable risk factor 
for stroke, dementia, and cerebral 
small-vessel ischemic disease in 
the general population. Previous 
cohort studies have identified a J-
shaped association between blood 
pressure and stroke risk in par-
ticipants with CKD. Other studies 
among patients on maintenance 
dialysis have demonstrated an as-
sociation between blood pressure 
instability and white matter injury 
and cognitive impairment. Those 
observations have resulted in 
concerns about the safety of blood 
pressure treatment targets in the 
CKD population.

Manjula Kurella Tamura, MD, 
MPH, and colleagues conducted 
a neuroimaging substudy of a 
randomized trial to characterize the 
effect of intensive blood pressure 
treatment on global cerebral blood 
flow (CBF), white matter lesions 
(WMLs) volume, and total brain 
volume (TBV) according to eGFR 
and urinary albumin-creatinine 
ratio (UACR) at study entry. The 
researchers also sought to evalu-
ate the independent association 
between baseline eGFR and 
UACR with longitudinal changes 
in cerebral perfusion and struc-
ture. Results were reported in the 
American Journal of Kidney Diseases 
[2022;79(5):677-687].
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Intensive Blood Pressure Treatment 
and Brain Perfusion in CKD
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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 first infusion, and generally manifests within 2 hours of the infusion.  

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

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

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

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

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

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

Dissolve years of systemic 
urate deposition3

ChangeTheCourse.com

KRYSTEXXA can change 
the course of uncontrolled gout1

NEW FDA-APPROVED DATA

WARNINGS AND PRECAUTIONS

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

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

ADVERSE REACTIONS

The most commonly reported adverse reactions (≥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 07/22

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 efficacy endpoint was the proportion of responders, defined by  
patients achieving and maintaining sUA <6 mg/dL for at least 80% of the time during Month 6.1
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News

The substudy included partici-
pants in the SPRINT (Systolic Blood 
Pressure Intervention Trial) who 
underwent brain magnetic resonance 
imaging (MRI) studies. The presence 
of CKD was identified by eGFR and 
UACR. Participants were randomly 
assigned to intensive (systolic blood 
pressure <120 mm Hg) or standard 
(systolic blood pressure <140 mm 

Hg) blood pressure lowering. The 
MRI outcome measures were the 
4-year change in global CBF, WML 
volume, and TBV.

Of the 718 participants who 
completed a baseline or follow-up 
MRI study that met quality control 
requirements, 716 had baseline 
eGFR and 690 had baseline UACR 
assessments. A total of 223 partici-

pants did not complete a follow-up 
scan, including 88 who were unwill-
ing to participate, 32 who withdrew 
or were lost to follow-up, 32 who 
died, and 71 who had missing scans 
for other reasons. Those who did 
not have follow-up MRI had similar 
eGFR and higher UACR levels com-
pared with participants who com-
pleted follow-up. Participants in the 

MRI substudy were well balanced by 
treatment arm in baseline character-
istics. At baseline, 32.8% of partici-
pants (n=234) had an eGFR <60 mL/
min/1.73 m2 and 22.0% (n=151) had 
albuminuria.

Through the end of the active 
intervention phase of the trial, mean 
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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 first infusion, and generally manifests within 2 hours of the infusion.  

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

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

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

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

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

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

Dissolve years of systemic 
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KRYSTEXXA can change 
the course of uncontrolled gout1

NEW FDA-APPROVED DATA

WARNINGS AND PRECAUTIONS

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

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

ADVERSE REACTIONS

The most commonly reported adverse reactions (≥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 07/22

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 efficacy endpoint was the proportion of responders, defined by  
patients achieving and maintaining sUA <6 mg/dL for at least 80% of the time during Month 6.1

KRYSTEXXA with methotrexate:
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systolic blood pressure among those 
in the MRI substudy was 122.3 mm 
Hg in the intensive treatment group, 
compared with 135.2 mm Hg in the 
standard treatment group. There was 
no difference by eGFR in achieved sys-
tolic blood pressure in the interven-
tion phase in either treatment group 

or by UACR in the standard group. 
However, in the intensive treatment 
group, systolic blood pressure was 4.6 
mm Hg higher in the subgroup with 
UACR ≥30 mg/g than in those with 
UACR <30 mg/g. 

Following the termination of the 
trial intervention, patients were man-
aged by their primary care provider. 
During the transition period, mean 

systolic blood pressure increased 
in both groups. The between-group 
difference in systolic blood pressure 
was sustained across eGFR and UACR 
strata.

Among participants with eGFR <60 
mL/min/1.73 m2, the effects of inten-
sive versus standard blood pressure 
treatment on change in global CBF, 
WMLs, and TBV were 3.38 (95% 

CI, 0.32 to 6.44) mL/100 g/min, 
–0.06 (95% CI, –0.16 to 0.04) cm3 
(inverse hyperbolic sine-transformed), 
and –3.8 (95% CI, –8.3 to 0.7) cm3, 
respectively. 

Among those with UACR >30 
mg/g, the effects of intensive versus 
standard blood pressure treatment 
on change in global CBF, WMLs, and 
TBV were 1.91 (95% CI, –3.01 to 
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14 were Asian, 5 were Native Hawaiian/Other Pacific Islander 
and 5 identified as Other; 28 were Hispanic or Latino. Common 
co-morbid conditions among the enrolled patients included 
hypertension (63%), osteoarthritis (25%), hyperlipidemia (24%), 
gastroesophageal reflux disease (22%), obesity (20%), type 2 
diabetes (18%) and depression (16%). Patients with an eGFR 
<40 mL/min/1.73 m² were excluded from this trial.

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

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

Adverse  
Reaction

KRYSTEXXA
with 

Methotrexate
(N=96)
n (%)

KRYSTEXXA
Alone

(N=49)
n (%)

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

Arthralgia 13 (14%) 5 (10%)

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

Nausea 5 (5%) 6 (12%)

Fatigue 5 (5%) 2 (4%)

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

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

Hypertension 1 (1%) 3 (6%)

Vomiting 0 4 (8%)

a Included one case of anaphylaxis

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

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

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

Adverse  
Reaction

KRYSTEXXA
8 mg every 2 
weeks (N=85)

na (%)

Placebo
(N=43)
n (%)

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

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

Nausea 10 (12%) 1 (2%)

Contusionb or 
Ecchymosisb 

9 (11%) 2 (5%)

Nasopharyngitis 6 (7%) 1 (2%)

Constipation 5 (6%) 2 (5%)

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

Anaphylaxis 4 (5%) 0 (0%)

Vomiting 4 (5%) 1 (2%)

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Glucose-6-phosphate dehydrogenase (G6PD) Deficiency 

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

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

Manufactured by: 
Horizon Therapeutics Ireland DAC 
Dublin, Ireland 

US License Number 2022 
Distributed by: 
Horizon Therapeutics USA, Inc.
Deerfield, IL 60015
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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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6.82) mL/100 g/min, 0.003 (95% CI, –0.13 to 0.13) cm3 (inverse 
hyperbolic sine-transformed), and –7.0 (95% CI, –13.3 to –0.3) 
cm3, respectively.

The overall treatment effects on CBF and TBV were not modi-
fied by baseline eGFR or UACR. However, the effect on WMLs 
was attenuated in participants with albuminuria (P=.04 for 
interaction). In models adjusted for blood pressure treatment 
group, intracranial volume, age, sex, race, history of cardiovas-
cular disease, smoking, MRI scanner, and baseline MRI value, 
there was no significant association between baseline eGFR and 

longitudinal changes in global 
CBF, WML volume, or TBV. There 
was also no significant association 
between longitudinal changes in 
global CBF, WML volume, or TBV 
and baseline UACR.

Citing limitations to the study 
findings, the researchers noted the 
MRI substudy sample being less 
than 10% of SPRINT participants 
and perhaps not representative of 
the overall trial population. Other 
limitations included the lower than 
expected MRI completion rate, and 
the use of multiple MRI scanners 
as a result of the multisite design 
that may have increased variability 
in measurements. In addition, the 
study was designed to examine 
longer-term changes in cerebral 
perfusion and structure and did 
not capture short-term changes 
that may have occurred during 
intensification of blood pressure 
treatment.

In summary, the researchers 
said, “Among adults with hyper-
tension, intensive versus standard 
blood pressure treatment increased 
global CBF and led to a small 
decrease in TBV; these effects were 
similar in participants with primar-
ily mild to moderate CKD. There 
was no evidence that intensive 
treatment accelerated the accumu-
lation of WMLs. The results sup-
port the safety of more intensive 
blood pressure treatment targets 
on brain health in the high-risk 
CKD population.” 

15

Researchers reported results of a substudy 
of participants in SPRINT (Systolic Blood 
Pressure Intervention Trial) to evaluate 
the effects of intensive hypertension 
treatment on cerebral perfusion and 
structure in patients with and without CKD.

In patients with primarily early kidney 
disease, intensive versus standard blood 
pressure treatment did not appear to have 
a detrimental effect on brain perfusion or 
structure.

The findings support the safety of intensive 
blood pressure targets on brain health in 
patients with early kidney disease.
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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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The overall treatment effects on CBF and TBV were  

not modified by baseline eGFR or UACR. However, the 

effect on WMLs was attenuated in participants with 

albuminuria (P=.04 for interaction).
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Boston, Massachusetts  |  June 4-8, 2022

Conference Coverage

AMERICAN  
TRANSPLANT  
CONGRESS 
2022

The American Transplant Congress is the joint annual meeting of 

the American Society of Transplant Surgeons and the American 

Society of Transplantation. The Congress provides a forum for 

the exchange of new scientific and clinical information related to 

solid organ and tissue transplantation. Presentations and posters 

provide information on advances in research and care to transplant 

physicians, scientists, nurses, organ procurement professionals, 

pharmacists, and other transplant professionals. 

The 2022 American Transplant Congress was held June 4-8 in Boston, 

providing a showcase for the latest research and advances made by 

the transplant community in the past year.
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Conversion to Belatacept in Pediatric 
Transplant Recipients
Belatacept (CTLA-lg) is a selective co-stimulation blocker. Compared with 
regimens based on calcineurin inhibitors (CNI), belatacept is associated with 
reduced de novo donor specific antibodies (dnDSA), improved renal function, 
and increased allograft survival in adult transplant recipients. The use of be-
latacept in older children and young adults is limited.

During a poster session at the 2022 American Transplant Congress, C. Du-
neton and colleagues in the pediatric nephrology department at the Robert 
Debré Hospital, APHP, Paris, France, reported outcomes for pediatric trans-
plant patients who were converted to belatacept. The poster was titled Out-
comes After Conversion to Belatacept in Pediatric Kidney Transplantation.

The report included 13 patients who were converted to belatacept thera-
py between May 2018 and January 2021. Eight patients received an induction 
with basiliximab and five with antithymocyte globulin. Maintenance immuno-
suppression included CNI, antimetabolite, and steroids. Patients’ viral status 
was monitored monthly (Epstein-Barr virus and cytomegalovirus). Prior to 
conversion, allograft biopsy was performed; it was repeated 6 months after 
conversion.

The first five belatacept injections were administered at 5m/kg/dose every 
2 weeks and then monthly. At each infusion, CNI doses were decreased by 25% 
and stopped after 2 months. At CNI withdrawal, antimetabolite doses were in-
creased. At the time of conversion, six of the 13 patients were steroid free.

Median age at conversion was 17.6 years and median time since transplant 
was 3.9 years. In 11 patients, conversion to belatacept was based on medical 
need for long-term avoidance of CNI (side effect or histologic evidence of CNI 
toxicity) and in two patients, conversion was indicated to improve adherence.

By a median of 42 days after initiating belatacept, CNI was withdrawn in all 
patients. Over a median follow-up of 12.1 months, glomerular filtration rate 
was stable or improved. Rejection episodes were observed in four of the 13 
patients: two patients had chronic active t-cell mediated rejection (TCMR) 
1A, one had mixed acute rejection (TCMR IB and antibody-mediated rejection 
(AMB]), and one had ABMR (both were donor specific antibody negative).

Among the four patients with rejection episodes, two had prior history of 
rejection (with normal pre-belatacept biopsies), one showed minimal inter-
stitial inflammation without tubulitis (and was off steroids) prior to starting 
belatacept, and one had been converted for adherence problems, which sub-
sequently persisted. In all four patients, the rejection episodes demonstrat-
ed good evolution after treatment; CNI was reintroduced in two of the four.

In all of the other patients, there were no severe viral complications or de-
velopment of dnDSA. Four patients had pre-existing DSA that remained stable.

In conclusion, the authors said, “Selected pediatric kidney recipients may 
benefit from long-term CNI toxicity avoidance, but selection criteria need to 
be refined to avoid rejection episodes under co-stimulation blockade.”

Source: Duneton C, Maison A, Cheyssac E, Dahdouh H, Baudouin V, Hogan J. Outcomes 
after conversion to belatacept in pediatric kidney transplantation. Abstract of a 
poster presented at the 2022 American Transplant Congress (Abstract 828), Boston, 
Massachusetts, June 4, 2022.

Donor-Derived Cell-Free DNA and Acute 
Rejection in Pediatric Transplantation
Donor-derived cell-free DNA (dd-cfDNA) is a dynamic plasma biomarker 
for allograft rejection in transplant recipients. According to K. A. Klein 
and colleagues, there are limited data on dd-cfDNA in pediatric kidney 
transplant recipients and few reports on dd-cfDNA behavior throughout 
an episode of rejection, from time of biopsy to completion of therapy.

The researchers conducted a study designed to examine changes in 
dd-cfDNA prior to biopsy-proven acute rejection (BPAR) and following 
treatment of rejection. Results were reported during an oral presenta-
tion at the 2022 American Transplant Congress in a presentation titled 
Surveillance of Donor-Derived Cell-Free DNA Throughout Treatment of 
Acute Rejection in Pediatric Renal Transplant Recipients.

Prior to and at the time of biopsy as well as prior to each treatment 
throughout the BPAR therapy course, dd-cfDNA (AllloSure®) levels were 
drawn. Surveillance and for-cause biopsies were performed with dd-
cfDNA levels collected per institutional protocol.

A total of 42 patients had dd-cfDNA testing and biopsy. Thirteen pa-
tients had more than one biopsy: 56 biopsies total, 37 for cause and 19 
surveillance. There were 32 episodes of BPAR in 23 patients (21 T-cell me-
diated rejection [TCMR] or borderline; 11 antibody-mediated rejection 
[AMR] or mixed). In the overall cohort, receiver operator curves for dd-
cfDNA predicted BPAR (AUC, 0.795) and de novo donor-specific antibodies 
(DSA) (AUC, 0.75).

Complete data were available for 23 biopsies with BPAR and 15 biopsies 
without BPAR. In the cohort with BPAR, 13 of the 23 episodes had dd-cfD-
NA >1% at biopsy, and eight of those patients had dd-cfDNA decline to <1% 
after treatment. There was no significant difference in median change in 
patients with TCMR and in patients with AMR (–0.2% vs –0.94%; P=.77).  Cre-
atinine clearance (CrCl) in the BPAR group was not significantly different 
pre- and post-treatment (median 55.5 vs 59.1; P=.80). 

Two patients had repeat biopsies for persistently high dd-cfDNA fol-
lowing rejection treatment: one had persistent TCMR and dd-cfDNA lev-
els decreased to <1% after repeat treatment; the other patient showed 
persistent biopsy-proven AMR and dd-cfDNA levels remained >1% despite 
ongoing treatment.

In conclusion, the researchers said, “Consistent with previous stud-
ies, all pediatric renal transplant recipients with dd-cfDNA >1% had BPAR 
that correlated with de novo DSA development. Patients treated for BPAR 
demonstrated a significant dd-cfDNA decrease associated with stable 
CrCl. Persistently elevated dd-cfDNA levels suggest ongoing graft injury, 
indicating the need for re-evaluation and biopsy. Ongoing investigation 
is warranted to support dd-cfDNA utility in the management of acute re-
jection for pediatric renal transplant recipients.”

Source: Klein KA, Kincaide EL, Fei M, Bell AM, Arar MY, Ranch D. Surveillance of donor-
derived cell-free DNA throughout treatment of acute rejection in pediatric renal 
transplant recipients. Abstract of a presentation at the 2022 American Trans-
plant Congress (Abstract 373), Boston, Massachusetts, June 6, 2022.

HLA Mismatch in First Deceased-Donor Kidney Transplant and Outcomes
Analysis of current data in the United States suggests that Black patients awaiting 
kidney re-transplantation are more likely to be highly sensitized compared with 
other races. A possible contributor may be the degree of human leukocyte antigen 
(HLA) mismatching in the first transplant.

K. Atiemo at Tulane University, New Orleans, Louisiana, conducted a study to as-
sess the association  between race, number of HLA mismatches, and death-cen-
sored graft failure in a contemporary era. Results were reported during an oral 
presentation at the 2022 American Transplant Congress in a presentation titled 
Does Black Race Modify the Risk of Transplant Failure Associated With HLA Mismatch 
in First Adult Kidney Allografts From Deceased Donors?

The study utilized data from the United Network for Organ Sharing to identify first 
deceased-donor kidney transplants between January 1, 2015, and June 1, 2019, with fol-
low-up to September 1. 2020. Recipients were classified by number of HLA mismatches 
and race (non-Hispanic White vs Black). The analysis utilized Cox multivariate regression, 
including terms for race and number of HLA mismatches and adjustments for age, sex, 
cause of renal failure, education level, insurance status, employment status, body mass 
index, kidney donor risk index, and cold ischemia time.

A total of 33,234 adult kidney transplant recipients met inclusion criteria. Of 
those, 49% (n=16,400) were non-Hispanic White and 51% (n=16,834) were Black. Com-
pared with the non-Hispanic White patients, Black patients had greater propor-
tions of HLA mismatch.

Kaplan Meier estimates of death-censored graft failure were greater for Black 
patients, For non-Hispanic White patients, graft failure at 1 year, 3 years, and 5 
years, was 3%, 6%, and 12%, respectively. For Black patients, the corresponding rates 
were 3%, 9%, and 18%, respectively (P=.001).

With zero mismatches as reference, there was increased risk of graft failure for 
five HLA mismatches (hazard ratio [HR], 1.41; 95% CI, 1.08-1.85), six HLA mismatches 
(HR, 1.38; 95% CI, 1.04-1.83), and Black race (HR, 1.26; 95% CI, 1.15-1.39). When the effect 
modification was assessed, Black race did not modify the effect of HLA mismatches 
on graft failure.

In summary, the author said, “While an increasing number of HLA mismatches 
and Black race are associated with a higher risk of graft failure, for each number 
of HLA mismatches (zero to six), Blacks do not have poorer outcomes compared to 
non-Hispanic Whites. The greater proportion of highly sensitized Black patients 
awaiting re-transplantation is more likely due to a greater proportion having been 
transplanted with greater mismatch than a unique effect specifically related  to 
race.”

Source: Atiemo K. Does Black race modify the risk of transplant failure associated with HLA 
mismatch in first adult kidney allografts from deceased donors? Abstract of a presentation 
at the 2022 American Transplant Congress (Abstract 509), Boston, Massachusetts, June 7, 
2022.
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Live Viral Vaccination 
After Pediatric Liver and 
Kidney Transplantation 
New recommendations regarding use of live vi-
ral vaccination in certain non-immune pediatric 
transplant recipients suggest that the measles-
mumps-rubella vaccine (MMR-vx) and varicella 
vaccine (VZV-vx) may be administered in that 
patient population. A. Feldman and colleagues 
conducted a study designed to assess the safe-
ty and immunogenicity of MMR and VZV-vx in a 
cohort of pediatric transplant patients.

Results of the study were reported during an 
oral presentation at the 2022 American Trans-
plant Congress. The presentation was titled Safe-
ty and Immunogenicity of Live Viral Vaccination 
After Pediatric Liver and Kidney Transplantation.

Eligible pediatric liver and kidney transplant 
recipients across the United States received 
MMR and/or VZV-vx according to the guide-
lines at the individual centers. Data on demo-
graphics, and clinical and laboratory data were 
collected pre- and post-vaccination.

The study cohort included 147 children (141 
liver, 5 kidney, 1 liver-kidney recipient) from 13 
centers, representing 295 doses of live vac-
cine (155 VZV, 140 MMR). Median age at trans-
plant was 0.9 years and median age at receipt 
of the first post-transplant vaccine was 8.3 
years. Immunosuppression at the time of the 
first post-transplant vaccine included tacroli-
mus (n=180, 97% with trough <8), cellcept (n=12), 
sirolimus (n=6), steroids (n=6), azathioprine 
(n=4), everolimus (n=2), or none (n=1).

Pre-transplant, 40 participants received 
MMR-vx and 40 received VZV-vx (23 received 
both). Of those who received either MMR or 
VZV-vx pre-transplant and had subsequent 
pre-transplant antibodies checked, 50% 
(n=15/30) had positive VZV antibodies, 71% 
(n=5/7) had positive measles antibodies, 60% 
(n=3/5) had positive mumps antibodies, and 
62% (n=8/13) had positive rubella antibodies. 

Of those who received at least one post-
transplant VZV-vx (n=111), 81% (n=42/52) had 
antibodies checked and mounted a positive 
varicella immunoglobulin G (IgG). Of the 103 who 
received at least one post-transplant MMR-vx, 
antibodies were checked and an IgG response 
mounted in 81% (n=46/57) for measles, 82% 
(n=31/38), for mumps, and 82% (n=31/38) for ru-
bella. At 1 year post-transplant, 78% of children 
with follow-up laboratory values (n=7/9) had 
positive VZV IgG, 80% (n=8/9) had positive ru-
beola IgG, 100% (n=9/9) had positive rubella IgG, 
and 89% (n=8/9) had positive mumps IgG.

Following vaccination, three children de-
veloped clinical varicella (all more than 10 
days post vaccine) that resolved within a 
week of starting oral or intravenous antiviral 
therapy. No child developed measles. No child 
developed acute cellular rejection within the 
first month after vaccination.

In summary, the researchers said, “Live vac-
cines can be safe and immunogenic in certain 
transplant recipients. Further studies are on-
going to correlate demographics and immuno-
suppression with antibody response. Similarly, 
longitudinal assessment is ongoing to under-
stand ideal timing of vaccination, length that 
immunity persists, and need for boosters.”

Source: Feldman A, Beath B, Ebel N, et al. Safety and im-
munogenicity of live viral vaccination after pediatric 
liver and kidney transplantation. Abstract of a pre-
sentation at the 2022 American Transplant Congress 
(Abstract 328), Boston, Massachusetts, June 6, 2022.

Boston, Massachusetts  |  June 4-8, 2022
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Risk Factors for 30-Day Readmission After Kidney Transplant
Following kidney transplantation, the 30-day readmission rate serves as a surrogate metric of quality of 
care and mortality following transplantation. In the general population, diabetes mellitus and variability 
in blood glucose are independent risk factors for 30-day readmission. It is unknown whether those met-
rics apply among kidney transplant recipients.

H. Chakkera and colleagues conducted a retrospective study to analyze the 30-day readmission rate 
among kidney transplant recipients at a single center between July 1, 2105, and December 31, 2018. The 
researchers sought to determine whether there were associations between diabetes mellitus prior to 
transplantation and variability in glucose measurements during hospitalization after kidney transplan-
tation and hospital readmission within 30 days of discharge.

Results of the study were reported during a poster session at the 2022 American Transplant Con-
gress. The poster was titled Diabetes Mellitus and Blood Glucose Variability Increases 30-Day Readmis-
sion Rate After Kidney Transplantation.

The study cohort included 1036 patients who underwent kidney transplantation. Of those, 42.2% 
(n=437) had diabetes prior to transplant. Median hospital stay after transplant was 3 days. A total of 224 
(21.6%) patients had readmissions within 30 days.

The readmission rate was higher among patients with diabetes prior to transplant than among those 
without diabetes prior to transplant (28.4% vs 16.7%, P<.001). The presence of hypoglycemia and hyper-
glycemia was also associated with higher rates of readmission.

“Our findings highlight the importance of the following risk factors for 30-day readmission,” the re-
searchers said. “1. Presence of diabetes prior to kidney transplantation. 2. Presence of hypoglycemia 
and hyperglycemia after kidney transplantation. This analysis suggests that better blood glucose man-
agement after kidney transplantation, a modifiable factor, could result in reducing the incidence of 30-
day readmission.”

Source: Chakkera H, Cook C, Saghafian S, Orfanoudaki A. Diabetes mellitus and blood glucose variability increases the 
30-day readmission rate after kidney transplantation. Abstract of a poster presented at the 2022 American Trans-
plant Congress (Abstract 777), Boston, Massachusetts, June 4, 2022.
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Immunosuppression and Mortality in  
Kidney Transplant Recipients With COVID-19
The mortality risk from COVID-19 is increased in kidney transplant recipi-
ents. A. O. Gérard and colleague conducted a study to examine the as-
sociation between maintenance immunosuppressive drugs and 60-day 
mortality in kidney transplant recipients with COVID-19.

Results of the study were reported during an oral presentation at the 
2022 American Transplant Congress. The presentation was titled Associ-
ation Between Maintenance Immunosuppressive Regimens and COVID-19 
Mortality in Kidney Transplant Recipients.

Data from all kidney transplant recipients with COVID-19 in the French 
Solid Organ Transplant COVID-19 registry from February 28, 2020, to De-
cember 30, 2020, were retrieved. Patients with missing data on immuno-
suppressive therapy were excluded (n=116). Logistic regression was used 
to assess associations between immunosuppressive drugs and death 
within 60 days of COVID-19 symptom onset, with all baseline character-
istics considered to influence outcome or immunosuppressive regimen. 
False positive rate was controlled for using Benjamini-Hochberg correc-
tion; 40 multiple imputations were performed. An adjusted P value of <.05 
was considered statistically significant.

The cohort included 1451 kidney transplant recipients with COVID-19. 
Median age was 58 years, and 66.4% (n=963) were female. The most com-
mon comorbidities were hypertension (81.9%, n=1188), diabetes (34.5%, 
n=501), and cardiovascular disease (29.5%, n=428). Median time since 
transplant was 71 months. Maintenance immunosuppression regimen 
included calcineurin inhibitors (89.2%, n=1295), antimetabolites (83%, 
n=1205), corticosteroids (75.4%, n=1094), mammalian target of rapamycin 
inhibitors (9.9%, n=144), and belatacept (4.0%, n=58).

Of the 1451 patients, 13.9% (n=201) died within 60 days of COVID-19 
symptom onset. Older age and baseline creatininemia were associated 
with mortality (odds ratio [OR], 1.09; 95% CI, 1.07-1.11 and OR, 1.01; 95% CI, 
1.005-1.009, respectively; P<.001). There was an association between 
corticosteroid-free regimens and a significantly lower risk of death (OR, 
0.48; 95% CI, 0.31-0.76; P=.011). There were no significant P values with all 
other variables.

“Corticosteroid-free regimens were associated with a lower risk of 
death in kidney transplant recipients with COVID-19,” the authors said. 
“While a short course of high-dose corticosteroids is beneficial in se-
verely ill COVID-19 patients, prolonged maintenance corticosteroids ex-
pose to chronic immune disorders that may predispose kidney trans-
plant recipients  to severe forms of COVID-19.”

Source: Gérard AO., Barbosa S, Anglicheau D, et al. Association between mainte-
nance immunosuppressive regimens and COVID-19 mortality in kidney transplant 
recipients. Abstract of an oral presentation at the 2022 American Transplant 
Congress (Abstract 9026), Boston, Massachusetts, June 6, 2022.

Baseline Blood Pressure and Early Graft 
Function in Kidney Transplantation
Proper graft function in kidney transplantation is associated with adequate 
perfusion pressure to the graft, particularly in deceased-donor kidney 
transplantation. Analysis of intraoperative mean arterial pressure (MAP) is 
key to avoid inadequate perfusion and to identity which anesthetic period 
can affect more significantly on early graft function.

B. Jun Bae and colleagues conducted a study to examine the relationship 
between intra-operative MAP and early graft function in deceased-donor 
kidney transplantation. Results of the study were reported during a poster 
session at the 2022 American Transplant Congress in a poster titled The Ef-
fect of Baseline Blood Pressure on Early Graft Function in Deceased Donor 
Kidney Transplantation.

The retrospective analysis included 363 kidney transplant recipients who 
underwent deceased-donor kidney transplantation from March 2010 to 
December 2020. The researchers analyzed data on anesthetic monitoring 
during the intraoperative period and compared basic clinical parameters. 
Following initial analysis, patients were divided into two groups based on 
median value of baseline MAP (124 mm Hg), and the two groups were analyzed 
and compared.

Mean recipient age was 48.9 years and mean donor age was 48.2 years. 
Anesthetic time was mean 285.9 minutes and operation time was 226.4 min-
utes. Median values of baseline MAP and MAP at reperfusion were 124 mm Hg 
and 88 mm Hg.

During the immediate postoperative period (1 week), estimated glomeru-
lar filtration rate (eGFR) and urine output in the group with high baseline 
MAP were higher compared with patients in the group with low baseline MAP. 
At postoperative day 5, eGFRs were 43.4 mL/min/1.73 m2 in the group with 
high baseline MAP compared with 24.2 mL/min/1.73 m2 in the group with low 
baseline MAP (P=.022). Urine outputs in the two groups were 2942.6 mL in the 
group with high baseline MAP and 2474.3 mL in the group with low baseline 
MAP (P=.001).

Results of analysis of the effect of MAP at reperfusion did not show any 
significant relationship between MAP at reperfusion and early graft func-
tion.

In conclusion, the authors said, “In this retrospective study, MAP at reper-
fusion was not significantly related to early graft functions and incidence 
of delayed graft function. In baseline MAP analysis, high baseline MAP group 
showed early recovery of eGFR and more urine output than low baseline MAP 
group. As a result, high baseline MAP was related to early recovery of graft 
function in deceased donor kidney transplantation.”

Source: Jun Bae B, Oh C, Ahn H. The effect of baseline blood pressure on early graft 
function in deceased donor kidney transplantation. Abstract of a poster presented 
at the 2022 American Transplant Congress (Abstract 763), Boston, Massachusetts, 
June 4, 2022.
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Early Steroid Withdrawal and de novo Donor-Specific Antibodies 
In kidney transplant recipients, regimens that included early steroid withdrawal 
(ESW) may lead to the formation of de novo donor-specific antibodies (dnDSA) 
following transplant, increasing the risk of antibody-mediated rejection. D. Maj-
mundar and colleagues at Temple University Hospital, Philadelphia, Pennsylvania, 
conducted a study designed to examine the incidence of dnDSA post-kidney trans-
plant in patients receiving ESW regimens versus regimens that include steroids.

Results of the study were reported during a poster session at the 2022 Ameri-
can Transplant Congress. The poster was titled Incidence of de novo Donor-Specific 
Antibodies After Early Steroid Withdrawal in Kidney Transplant Recipients.

The retrospective, single-center, cohort study included all patients who re-
ceived a kidney transplant at Temple University Hospital between August 6, 2016, 
and October 30, 2020. The control cohort (CC) included patients who received ste-
roid-containing regimens and were considered high immunologic risk, defined as 
the presence of at least one of the following: calculated panel-reactive antibody 
(cPRA) >30%, pre-existing DSA, positive crossmatch, retransplant, HIV positive, or 
delayed graft function. The patients who did not meet those criteria were con-
sidered low immunologic risk and received ESW regimens. Patients who received a 
multi-organ transplant were excluded.

The primary and secondary end points were to identify the incidence of dnDSA, 
biopsy proven acute rejection (BPAR), graft failure, graft function, patient survival, 
and occurrence of common steroid-related adverse events at 12 months post-
transplant (hemoglobin A1c, total cholesterol, low density lipoprotein, and change 
in weight).

The cohort included 156 patients (ESW, n=59; CC, n=97); mean follow-up was 12 
months. Mean weight-based rabbit-derived antihymocyte globulin doses were 4.2 
mg/kg in the ESW group and 5.1 mg/kg in the CC group (P=.03). There was a lower 
incidence of deceased donor transplants in the ESW group compared with the CC 
group (76% vs 93%; P=.006). 

In the CC group, 39% of patients had cPRA >30%, mean cPRA was 83%, and 43% ex-
perienced delayed graft function. The two groups were similar in the formation of 
dnDSA within 12 months following kidney transplant (10% vs 14%; P=.62). There were 
no statistically significant differences between the two groups in graft function, 
graft failure, patient survival, biopsy proven acute rejection, or steroid-related ad-
verse events within 12 months after transplant.

In conclusion, the authors said, “Kidney transplant patients receiving ESW regi-
mens were not at higher risk of developing dnDSA compared to patients receiving 
chronic steroids. However, given the majority of patients meeting criteria for high 
immunologic risk, this favors using chronic steroids in the high-risk population to 
avoid formation of dnDSA without an increased risk of steroid-related adverse 
events.”

Source: Majmundar D, Karhadkar S, Diamond A, Au J, Ruggia-Check C. Incidence of de novo 
Donor Specific Antibodies after Early Steroid Withdrawal in Kidney Transplant Recipients. 
Abstract of a poster presented at the 2022 American Transplant Congress (Abstract 1058), 
Boston, Massachusetts, June 5, 2022.

Outcomes of Living and  
Deceased Kidney Donor  
Transplants in Philippines
A. B. Burog and A. Parayno, researchers in the Philippines, conducted 
a retrospective cohort study designed to compare graft and pa-
tient survival in living and deceased donor kidney transplantation 
and to identify the factors that affect graft survival. Results of the 
study were reported during a poster session at the 2022 Ameri-
can Transplant Congress in a poster titled Outcome of Living Donor 
Kidney Transplant and Deceased Donor Kidney Transplant: A Retro-
spective Cohort Study at National Kidney and Transplant Institute.

The researchers utilized data from the National Kidney and 
Transplant Institute, Quezon City, Philippines, from January 
2013 to December 2017. Graft and patient survival were deter-
mined using the Kaplan-Meier method; logistic regression was 
used to establish correlation between factors and survival. 

A total of 787 kidney transplants were included in the analy-
sis. Of those, 154 were deceased donor transplants and 633 were 
living donor transplants. The incidence of delayed graft func-
tion was higher in deceased donor transplant; the incidence of 
acute rejection was comparable between the two groups. 

Graft survival was higher in the living donor group than in 
the deceased donor group at 6 months (99.2% vs 91.5%), at 1 
year (98.4% vs 89.6%), at 2 years (96.5% vs 88.3%), and at 3 years 
(94.8% vs 87%). Patient survival was higher in the living donor 
group compared with the deceased donor group at 6 months 
(99.5% vs 92.2%), at 1 year (98.7% vs 90.9%), at 2 years (97.8% vs 
90.3%), and at 3 years (96.8% vs 89.6%). 

Donor’s older age and female sex, incidence of delayed graft 
function, acute tubular necrosis, and acute rejection were as-
sociated with adverse effects on graft survival. 

In conclusion, the researchers said, “Outcome of kidney trans-
plant in this institution continued to improver; however, graft sur-
vival and patient survival of deceased donor kidney transplant were 
lower. Factors that negatively affect graft survival were identified.”

Source: Burog AB, Parayno A. Outcome of living donor kidney trans-
plant and deceased donor kidney transplant: a retrospective cohort 
study at National Kidney and Transplant Institute. Abstract of a 
poster presented at the 2022 American Transplant Congress (Abstract 
1037), Boston, Massachusetts, June 5, 2022.

Boston, Massachusetts  |  June 4-8, 2022
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Graft and Patient Survival Following Simultaneous Pancreas-Kidney Transplant
For patients with diabetes and end-stage kidney disease, the only persistently 
successful treatment is simultaneous pancreas-kidney transplant (SPK). However, 
according to M. Ji and colleagues, SPK has a technical failure rate of 7% to 22%. Tech-
nical failure is defined as a graft loss within 3 months of transplantation.

The researchers conducted a study designed to quantify the impact of 3-month 
pancreas function on kidney graft failure and patient survival following SPK in pa-
tients with type 1 diabetes. Results of the study were reported during a poster 
session at the 2022 American Transplant Congress in a poster titled Three-Month 
Pancreas Graft Function Significantly Influences Survival Following Simultaneous 
Pancreas-Kidney Transplantation in Type 1 Diabetes Patients.

The researchers utilized data from a national transplant registry to identify 
patients with type 1 diabetes who received a transplant between 2000 and 2021 
and who survived the first 3 months following the transplant with a functioning 
kidney. Eligible patients were categorized as: (1) deceased-donor kidney transplant 
alone (DDKA); (2) living-donor kidney transplant alone (LDKA); (3) SPK recipients with 
a functioning pancreas graft 3 months post-transplant (SPK, P+); or (4) SPK recipi-
ents with a pancreas graft failure within 3 months post-transplant (SPK, P-).

Multivariable inverse probability of treatment weighted accelerated failure-
time (AFT) models, with weights estimated using generalized boosted regression, 
was used to estimate associations of transplant type with kidney failure and pa-

tient survival through September 2021.
The study cohort included 22,258 patients. The AFT model coefficients were expo-

nentiated to calculate time ratio (TR), 
95%LCL

TR
95%UCL

, which was interpreted as the ex-
pected time to graft failure or patient death in one category relative to the referent 
group. Compared with the recipients in the SPK, P+ group, LDKA had 18% less graft 
survival time (TR:

0.73
0.82

0.92
) and 18% less patient survival time (TR:

0.72
0.82

0.93
), patients 

in the DDKA group had 23% less graft survival time (TR: 
0.71

0.77
0.85

) and 29% less patient 
survival time (TR: 

0.64
0.71

0.79
), and patients in the SPK,P- group had 34% less graft sur-

vival time (TR: 
0.59

0.66
0.75

) and 34% less patient survival time (TR: 
0.58

0.66
0.75

).
In summary, the authors said, “SPK recipients with functioning pancreas grafts 

within 3 months post-transplant have better kidney allograft and patient survival 
compared with LDKA and DDKA. Early pancreas graft failure results in kidney and 
patient survival time similar to kidney transplant alone. Our findings provide in-
sights into the decision-making of SPK versus KA transplant options for patients 
and providers.”

Source: Ji M, Chang S, Wang M, et al. Three-month pancreas graft function significantly 
influences survival following simultaneous pancreas-kidney transplantation in type 1 
diabetes patients. Abstract of a poster presented at the 2022 American Transplant Congress 
(Abstract 1150), Boston, Massachusetts. June 5, 2022.

Pharmacokinetics and Tolerability of 
New Tacrolimus Tablet Formulation
Previous formulations of twice-a-day tacrolimus were capsular 
and of limited dose formulations (0.5 mg and 1 mg). The Chung Kun 
Dang Pharmaceutical Corp. has released a new tablet formulation 
of tacrolimus, with more diverse dose formulations. A. Han and col-
leagues conducted a study to compare the pharmacokinetics and 
tolerability profiles of the new Tacrobell tablet formulation with the 
innovator drug Prograf® (Astellas) in kidney transplant recipients.

Results of the parallel, randomized, single-center, open-label, 
phase 4 study (PK-TACT) were reported during a poster session at 
the 2022 American Transplant Congress. The poster was titled Ran-
domized, Phase 4 Study Evaluating the Pharmacokinetics and Tol-
erability of the New Tacrolimus Tablet Formulation (Tacrobell Tab) in 
Kidney Transplant Recipients.

The study drugs were administered as the primary immunosup-
pressant for 6 months, starting from the peri-operative period. Study 
participants were stratified by donor type (living vs deceased) and by 
expression of CYP3A5. Pharmacokinetic analysis was performed at 2 
and 24 weeks post-transplant. The bioequivalence of the two study 
drugs was assessed based on Cmax (maximum observed concentra-
tion), AUCt (area under the curve from zero to t hour), Tmax (time of 
Cmax), and AUC∞ (AUC from zero to infinite) at 2 and 24 weeks. Graft 
outcome (renal function, survival, biopsy proven acute rejection) and 
adverse events were used to evaluate tolerability.

The study enrolled 1331 patients. A total of 117 patients (Tacrobell 
tab, n=57; Prograf, n=60) completed the 2-week post-transplant 
pharmacokinetic analysis. Mean Cmax was 31.281 µg/L in the Tac-
robell group and 28.119 µg/L in the Prograft group; mean AUCt was 
218.028 µg•h/L and 202.713 µg•h/L. The geometric ratio of Cmax and 
AUCt at 2 weeks was 1.08 (90% CI, 0.96-1.22) and 1.07 (90%C CI, 0.98-
1.16), meeting the conventional bioequivalence criteria.

The dose-normalized Cmax and AUCt were also comparable at 
both 2 and 24 weeks post-transplant. The two groups were similar 
in graft function at 2, 4, 14, and 24 weeks post-transplant. In the 
Tacrobell tab group , there were 10 participants (17.5%) with biopsy 
proven rejection, compared with eight (13.3%) in the Prograf group. 
During the study period, there was one graft loss in the Tacrobell 
group and one patient death in the Prograf group due to fulminant 
hepatitis of unknown origin.

“The new Tacrobell tablet formulation was shown to be bioequiva-
lent and of comparable clinical efficacy to the innovator drug Prograf 
following current FDA bioequivalence metrics,” the researchers said.

Source: Han A, Cho E, Woo HY, et al. Randomized, phase 4 study evaluat-
ing the pharmacokinetics and tolerability of the new tacrolimus tablet 
formulation (Tacrobell tab) in kidney transplant recipients. Abstract of 
a poster presented at the 2022 American Transplant Congress (Abstract 
1709), Boston, Massachusetts, June 7, 2022.

Diabetes and Obesity and Outcomes  
of Kidney Transplant
The most common cause of kidney failure in patients undergoing kidney transplan-
tation is type 2 diabetes, which is highly correlated with obesity. V. Rohan and col-
leagues conducted a study designed to examine the interplay between type 2 dia-
betes mellitus and obesity on long-term outcomes following kidney transplantation. 

Results of the study were reported during a poster session at the 2022 American 
Transplant Congress. The poster was titled A Large-Scale National Cohort Study As-
sessing the Impact of Diabetes and Obesity on Kidney Transplant Outcomes.

The longitudinal cohort study utilized data from the Scientific Registry of Trans-
plant Recipients, 2002-2018. The primary outcomes of interest were graft loss and 
death. Multivariable Cox regression with obesity and type 2 diabetes mellitus as 
interaction terms was used to examine the outcomes.

A total of 233,703 recipients were included. Of those, 23% (n=53,725) had type 2 
diabetes mellitus. Kidney transplant recipients with diabetes tended to be older 
(mean age 58.8 years vs 48.4 years), male (67.3% vs 57.6%), and had higher body mass 
index (BMI) (30.2 vs 27.4 kg/m2) compared with those without diabetes.

There was no significant association between the risk of death-censored graft 
loss and type 2 diabetes mellitus status. However, the risk of death following kidney 
transplant was significantly higher among those with type 2 diabetes mellitus: the 
adjusted hazard ratio for death with BMI of 18.5 to 30 was 1.51 (95% CI, 1.47-1.55; P<.001); 
for BMI of 30 to 35, 1.53 (95% CI, 1.48-1.58; P<.001), and for BMI >35, 1.58 (95%CI, 1.51-1.65; 
P<.001). After correcting for age, the increased risk persisted. There was no signifi-
cant variation by BMI (P>.05 for type 2 diabetes mellitus*BMI interaction term).

In conclusion, the authors said, “Type 2 diabetes mellitus substantially increases 
the risk of overall graft loss, driven by death with a functioning graft. The impact 
of type 2 diabetes mellitus is independent and does not vary based on BMI. These 
findings highlight the importance of reducing mortality risk in those with type 2 
diabetes mellitus to improve overall graft survival.”

Source: Rohan V, Casey M, Zemin S, Baliga P, Taber D. A large-scale national cohort study 
assessing the impact of diabetes and obesity on kidney transplant outcomes. Abstract of 
a poster presented at the 2022 American Transplant Congress (Abstract 785), Boston, Mas-
sachusetts, June 4, 2022.
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ANNA 2022  
NATIONAL  
SYMPOSIUM

The American Nephrology Nurses Association (ANNA) celebrated 

more than 50 years of education, advocacy, networking, and 

science for nephrology nurses at its 2022 National Symposium. 

ANNA’s membership includes more than 8500 members, 

representing health care professionals working in areas that 

include conservative management, hemodialysis, peritoneal 

dialysis, continuous renal replacement therapy, transplantation, 

industry, and government and regulatory agencies.

The symposium provided an opportunity to learn, collaborate, 

and network with fellow nephrology professionals from 

across the country and around the world. Expert speakers and 

colleague nurses presented innovations and knowledge in all 

areas of quality patient care in the nephrology setting.
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Collaborative Approach to Hemodialysis  
During Liver Transplant
The kidney transplant program at Keck Medicine of the University of Southern Cali-
fornia, Los Angeles, is part of the center’s multiorgan transplant program and is 
ranked in the top 10% of all transplant centers nationwide for quality. In a presen-
tation at the ANNA 2022 National Symposium, Isagani I. Marquez Jr, MSN, RN, QIA, and 
colleagues described the center’s protocols related to liver transplantation with or 
without simultaneous kidney transplantation. The presentation was titled A Col-
laborative Approach to Intraoperative Hemodialysis at Keck Hospital of USC.

Patients undergoing liver transplantation (with or without simultaneous kidney 
transplantation) present complicated cases that involve major fluid shifts, elec-
trolyte imbalances, and coagulative abnormalities during the perioperative phase. 
Patients undergoing liver transplant who have renal dysfunction commonly expe-
rience metabolic acidosis, a life-threatening electrolyte abnormality; acute treat-
ment for metabolic acidosis may include intraoperative hemodialysis (IOHD).

Since the late 1990s, hemodialysis during liver transplantation has been the pre-
ferred renal replacement therapy at the center. Dialysis nurses play a major role in 
the multiservice team charged with caring for patients undergoing liver and kid-
ney transplant. The team works closely in collaboration to manage the stability of 
the renal function during the extended surgery.

The renal fellow writes the orders that are called in by the nursing supervisor 
and/or the surgery team. The dialysis nurses review and confirm the orders, cur-
rent results of laboratory test, and consents. To ensure accommodation of the 
dialysis machine for accessibility in the event of circuit change or problems with 
access, designated surgical rooms are used for IOHD.

As part of the IOHD performance quality project, the center’s dialysis machine 
setup and pretreatment alarms, pressure test, and water checks are completed 
and passed. The dialysis nurse and the anesthesiologist confer regarding recent 
laboratory results, ultrafiltration, and the timing of initiation of hemodialysis.

Vital signs are taken at a minimum of 15-minute intervals. Changes on dialysate 
parameters are made per ordered the standing IOHD sliding scale or via communi-
cation with the covering nephrology fellow. Adjustments in ultrafiltration are or-
dered by the anesthesiologist.

In summary, the authors said, “The implementation of OPHD during liver trans-
plant and simultaneous liver and kidney transplant has been used safely and ef-
fectively in critical patients with high model of end-stage liver disease scores 
and renal dysfunction. It adequately allows adjustments of the acid/base balance, 
electrolyte management, and intravascular volume adjustments during liver and 
kidney transplantation surgery. It is best achieved by the collaborative approach 
of the nephrologist, hepatobiliary surgeon, anesthesiologist, renal transplant sur-
geon, the surgery team, and the dialysis team. At our facility the 1-year survival 
rate of kidney transplant recipients is approximately 98.5%. Graft survival after 1 
year is approximately 97.5%.”

Source: Marquez II, Aquino-Tan L, Casagrande Y, et al. A collaborative approach to intraop-
erative hemodialysis at Keck Hospital of USC. Abstract of a presentation at the American 
Nephrology Nurses Association 2022 National Symposium, Fort Worth, Texas, May 22-25, 2022.

ILLUMINATE-C Study 6-Month Primary Analysis Results
ILLUMINATE-C was a single-arm, phase 3 study examining lumasiran, an RNA interference (RNAi) thera-
peutic. The agent inhibits oxalate production in patients with primary hyperoxaluria type 1 (PH1) and 
impaired kidney function.

At the ANNA 2022 National Symposium, Philip Arnold, MSN, RN, and colleagues presented 6-month 
primary analysis ILLUMINATE-C data in a session titled ILLUMINATE-C, a Single-Arm, Phase 3 Study of Lu-
masiran in Patients With Primary Hyperoxaluria Type 1 and CKD 3b-5, Including Those on Hemodialysis.

Inclusion criteria were genetically confirmed PH1 diagnosis, estimated glomerular filtration rate 
≤45 mL/min/1.73 m2, and plasma oxalate (POx) ≥20 mmol/L (upper limit of normal = 12 mmol). Patients 
who did not require dialysis or kidney transplantation at the start of the study were cohort A (n=6) 
and patients receiving hemodialysis were cohort B (n=15). The primary end points of interest were 
percent change in POx from baseline to month 6 (cohort A) and percent change in predialysis POx 
from baseline to month 6 (cohort B).

Baseline mean POx was 64.7 mmol/L in cohort A and 108.4 mmol/L in cohort B. Lumasiran led to 
33.33% (95% CI –15.16% to 81.82%) least-square mean reduction in POx from baseline to month 6 (av-
eraged across months 3-6) in cohort A and 42.43% least-square mean reduction (95% CI, 34.15% to 
50.781%0 in cohort B.

The most common adverse events related to the study drug were injection-site reactions (all mild).
In summary, the authors said, “Lumasiran resulted in substantial reductions in POx in PH1 patients 

with CKD 3b-5, with an acceptable safety profile through month 6.”

Source: Arnold P, Michael M, Groothoff J, et al. ILLUMINATE-C, a single-arm, phase 3 study of lumasiran in patients 
with primary hyperoxaluria type 1 and CKD 3b-5, including those on hemodialysis. Abstract of a presentation at 
the American Nephrology Nurses Association 2022 National Symposium, Fort Worth, Texas, May 22-25, 2022.

Avoiding BSIs Related to  
Buttonhole Cannulation
Over the past 40+ years, same site cannulation with blunt needles 
of the arterio-venous fistula (AVF), known as buttonhole cannu-
lation, has garnered both positive and negative assessments. On 
one hand, it is considered a method with the potential to preserve 
the life of the AVF, while decreasing pain and trauma associated 
with sharp needle cannulation. On the other hand, buttonhole 
cannulation has been associated with an increase in access-relat-
ed blood stream infections (BSIs).

At the ANNA 2022 National Symposium, Peggy Bushey, BSN, RN, CDN, 
University of Vermont Medical Center, Fairfax, and Adam Locke, CCHT, 
University of Vermont Medical Center, Waterville, presented the pro-
cess used at the centers to address BSIs in the home dialysis pro-
grams. The presentation was titled Buttonhole Cannulation Revisited; 
Utilizing an Updated Skin Prep Procedure, it is Possible to Minimize Ac-
cess Related BSIs With the Buttonhole Cannulation Method.

An assessment of the underlying source of the BSIs revealed 
incomplete scab removal and/or tears in the skin at the canulation 
site secondary to pulling off the scabs with tweezers or pickers 
(supplied by some needle manufacturers). Because scabs are colo-
nized with staph aureus, a break in skin integrity decreases skin’s 
protective mechanisms, resulting in the introduction of bacteria 
at the cannulation site and the development of a BSI.

At the University of Vermont Medical Centers, using an updated 
approach to scab removal has resulted in a zero BSI rate in home 
dialysis patients for the past 7 years. The approach includes soak-
ing the scab site and gently scrubbing off an residual scab par-
ticles, eliminating the introduction of particles laden with bacteria 
into the blood stream. Any tearing or excoriation of skin at the 
cannulation site is also avoided.

In summary, the authors said, “In light of the escalating goal 
of patients choosing a home modality or taking on a more active 
role in their in-center dialysis care, we are asking practitioners to 
revisit and reconsider the buttonhole method using a modified 
method of pretreatment scab removal as described, thus minimiz-
ing the risk of cannulation related infections in this patient popu-
lation. These data have not been collected in a structured study, 
but rather are a result of an observational cohort report. Howev-
er, we feel [the findings] are adequate for consideration, and can 
serve as a means to invoke future research.”

Source: Bushey P, Locke A. Buttonhole cannulation revisited; utilizing an 
updated skin prep procedure, it is possible to minimize access related BSIs 
with the buttonhole cannulation method. Abstract of a presentation at 
the American Nephrology Nurses Association 2022 National Symposium, 
Fort Worth, Texas, May 22-25, 2022.

The primary end points of 

interest were percent change 

in plasma oxalate (POx) from 

baseline to month 6 (cohort A) 

and percent change in  

predialysis POx from baseline 

to month 6 (cohort B).
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CKD Education Program 
and Modality Decisions
Patients with chronic kidney disease (CKD) 
commonly experience multiple comorbidi-
ties, resulting in the need for complex care 
decisions. Patients with inadequate health 
literacy are ill equipped to participate in 
making those decisions. Structured CKD 
education has been shown to improve dis-
ease awareness, and to provide adequate 
preparation for the need for renal replace-
ment therapy and primary choice of dialysis 
modality.

Recent federal policy includes an empha-
sis on utilization of home dialysis, contribut-
ing to the need for structured CKD education 
to aid patients as they make the choice of 
dialysis modality. Laura Siegle, RN, and col-
leagues at the Minneapolis VA Health Care 
System, Minneapolis, Minnesota, reviewed 
the effect of a nursing-led, structured CKD 
education program focusing on dialysis mo-
dality selection.

Results of the analysis were reported dur-
ing the ANNA 2022 National Symposium. The 
presentation was titled Structured Chronic 
Kidney Disease (CKD) Education and Choice of 
Dialysis.

The team developed a structured multi-
disciplinary CKD educational program within 
two large medical centers. The program was 
designed for patients with advanced CKD 
(stage 4, estimated glomerular filtration rate 
[EGFR] 15-30 mL/min/1.73m2 and stage 5, eGFR 
<15 mL/min/1.73 m2). Selection was computer-
ized and participation was voluntary.

To broaden participation and extend reach 
to patients in rural areas, multiple forms of 
media were used to deliver content. Classes 
were offered in a group setting, via video 
visit, or 1:1 if needed. Patients received hand-
outs designed to assess their health knowl-
edge, a survey measuring mental health, and 
an outline of care plans. Two weeks follow-
ing attendance, follow-up phone calls were 
made to provide answers to any further 
questions.

A total of 524 patients across the two 
sites were identified for inclusion between 
January 8, 2021, and December 1, 2021. Of the 
524 patients, 91% (n=478) were screened and 
contacted for inclusion in the education pro-
gram.

Of those who completed the program, 
62.5% opted for peritoneal dialysis as their 
primary dialysis modality and 11.7% opted 
for conventional care. Nineteen patients had 
surgical referral and 12 patients had perito-
neal catheter placement, which compared 
with only two peritoneal catheter place-
ments total over the 2 years prior to the 
educational program.

In summary, the authors said, “A struc-
tured, nursing-led, multidisciplinary ap-
proach to CKD education resulted in sub-
stantial increases in participation, interest, 
and ultimately transition to a home dialysis 
modality. This approach may provide a scal-
able model for home dialysis growth.”

Source: Siegle L, Barbot T, Foley R, Reule S. Struc-
tured chronic kidney disease (CKD) education 
and choice of dialysis. Abstract of a presentation 
at the American Nephrology Nurses Association 
2022 National Symposium, Fort Worth, Texas, May 
22-25, 2022.

Preventing CLASBIs in Hemodialysis Patients
During a presentation at the ANNA 2022 National Symposium, Kim Arthur, MSN, APRN, ACNS-BC, CMSRN, and 
Kat Persell, BSN, RN, PCCN, reported results of a 6-month review of an inpatient dialysis unit. The review, 
conducted by a vascular access clinical nurse specialist, identified seven central line-associated blood-
stream infections (CLABSI) in the unit, promoting investigation, assessment, and intervention. The pre-
sentation was titled EBP strategies to Prevent CLABSI in Hemodialysis Patients.

The goal of the investigation and subsequent intervention was zero patient harm. Standards of care 
were identified after a literature review was performed, and recommendations regarding care of hemo-
dialysis patients’ central lines were gathered. The review included the Centers for Disease Control and 
Prevention Guidelines, Recommendations, and Resources, the National Kidney Foundation Kidney Disease 
Outcomes Quality Initiatives, and the instructions for use for central lines. Assessment also occurred 
in the unit via observations of practice, review of skills checklists, and evaluation of staff knowledge.

A new process that incorporated evidence-based practices such as chlorhexidine (CHG) care prior to 
access was developed. The use of CHG and 70% alcohol was implemented to scrub the hub, and a clean pad 
is placed under the central like to prevent contamination.

A one-on-one demonstration was used for education to enhance staff knowledge, followed by a re-
turn demonstration. To ensure accuracy of documentation and communication of completed line care to 
inpatient nurses, changes were made to the process for electronic health records.

Following completion of the investigation and the education phase, auditing was initiated and contin-
ued for 6 months. Observations for compliance with hand hygiene protocols and catheter access care are 
ongoing. In 6 months following implementation of the initiative, there have been zero CLABSIs in patients 
treated in the inpatient dialysis unit, showing a 100% reduction in infections and zero harm to patients.

In conclusion, the authors said, “Dialysis patients are at high risk of infection, so meticulous care must 
be maintained in the care of the central line. The use of current best evidence is necessary to provide 
safe care and prevent harm. The relationship and roles of clinical nurse specialists and unit educators to 
ensure excellent care cannot be overstated.”

Source: Arthur K, Persell K. EBP strategies to prevent CLABSI in hemodialysis patients. Abstract of a presentation at 
the American Nephrology Nurses Association 2022 National Symposium, Fort Worth, Texas, May 22-25, 2022.
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IGAN Foundation Forms 
Advisory Board
The IgA Nephropathy Foundation (IGAN Foun-
dation) is a nonprofit organization supporting 
patients with IgA nephropathy, a rare autoim-
mune kidney disease. In a recent press release, 
the foundation announced the formation of a 
Medical and Scientific Advisory Board. The 
board will help inform and enhance the work 
of the Foundation in supporting patients with 
IgA nephropathy and their families.

Currently, the board includes seven mem-
bers, including medical professionals, research-
ers, and experts in IgA nephropathy. Plans call 
for expansion of the board to 20 members 
who will help the Foundation work to find a 
cure, fund research, empower patients, and 
build a strong support network for patients.

Bonnie Schneider, co-founder and director 
of the IGAN Foundation, said, “At the Founda-
tion, we strive to provide our community with 
the most up-to-date resources and support they 
need to navigate their condition. With the Ad-
visory Board’s support, we can ensure we con-
tinue to bring medically and scientifically sound 
advice and resources to our members. I am so 
grateful to this committed team of experts for 
their support in driving our work forward.”

Jonathan Barratt, MD, is chairman of 
the Advisory Board and Mayer Professor of 
Renal Medicine at the University of Leicester, 
England. He said, “It is very encouraging to 
see the marked increase in clinical research on 
IgA nephropathy, which has had no treatment 
until the approval of the first-ever treatment 
for IgA nephropathy in late 2021. Accurate 
understanding of this rare condition by both 
patients and clinicians is critical as the medical 
community unites to research a cure. I am 
proud to partner with my fellow Advisory 
Board members to lend our shared knowledge 
and expertise to the IGAN Foundation to 
enhance patients’ understanding of this disease 
and how to best manage their condition.”

AOPO Announces 2022-
2023 President and  
President-Elect
In a recent press release, the Association of 
Organ Procurement Organizations (AOPO) 
announced the president and newly elected 
members of the Executive Committee 
whose terms took effect in July. AOPO is 
the nonprofit organization representing 
federally designated organ procurement 
organizations (OPOs) in the United States.

Barry Massa, executive director at LifeCenter 
Organ Donor Network, is the incoming AOPO 
president. As president, he will serve as spokes-
man for AOPO and as chair of the Board of Di-
rectors. He plans to focus on collaborating with 
other stakeholders to increase organ donation. 

“I am looking forward to my tenure as 
AOPO’s president as this crucial time in our 
community,” Mr. Massa said. “We will con-
tinue to work collaboratively with OPOs and 
stakeholders to improve the organ donation 
and transplantation system. Our focus is on 
performance improvement to optimize every 
donation opportunity, AOPO is committed 
to saving more lives through collaborations 
that will reduce health inequities, maximize 
organ utilization, and drive innovation.”

Colleen McCarthy has been named pres-
ident-elect of AOPO. She is vice president of 
organ and tissue donation at Versiti Wiscon-
sin. She will lead AOPO’s strategic planning 
process, collaborate with AOPO committees, 
and serve as  a national advocate for issues 
that impact donation and transplantation. 
She will serve as the AOPO president of the 
2023-2024 Executive Committee.

New Executive Committee members 
confirmed during this election cycle include 
Tasha Flowers, director of finance at ARO-
RA, as the secretary/treasurer, and Luke Y. 
Shen, medical director at Texas Organ Shar-
ing Alliance, as the medical advisor-elect.

NKF’s Voices for Kidney 
Health Celebrates  
Successful Year
The National Kidney Foundation (NKF) is-
sued a press release highlighting the success 
of the Voices for Kidney Health program 
launched in spring 2021. The program has 
gained significant increases in congressio-
nal support and funding for kidney-based 
related research and prevention.

Voices for Kidney Health is a nationwide 
community of advocates committed to improv-
ing the lives of individuals living with kidney 
disease through meaningful policy change. The 
advocates work to advance policies that expand 
access to home dialysis, work toward trans-
plants for all, protect living organ donors, pro-
mote health equity, and accelerate investment 
in kidney disease prevention and research.

Kevin Longino, CEO of the NKF, said, “As 
we celebrate the achievements of the past year, 
we must also acknowledge that there is still 
much work to be done. Racial and ethnic dis-
parities in the awareness, diagnosis, and treat-
ment of kidney disease lead to worse outcomes 
for kidney patients in communities of color. 
Patients face unequal access to kidney trans-
plant, the optimal treatment for kidney failure. 
Life, long-term care, and disability insurers can 
still discriminate against living organ donors in 
almost half of US states. These are just a few 
of the issues we’re addressing as Voices for 
Kidney Health enters its second year.”

He added, “NKF’s gratitude to our Voices ad-
vocates cannot be overstated. We are continu-
ally impressed by their commitment to improv-

ing the lives of their fellow kidney patients, and 
it is a privilege to work with each and every 
one of them. Thanks to their continued dedica-
tion, Voices for Kidney Health will continue 
to represent the sound of positive changed for 
kidney patients nationwide.”

Reference Tissue Atlas  
for the Human Kidney

Researchers at the Icahn School of Medicine 
at Mount Sinai have joined forces with the 
University of Michigan, University of Wash-
ington, Princeton University, Washington 
University, Harvard Medical School, Univer-
sity of Texas, Duke University, University of 
California San Diego, University of California 
San Francisco, Indiana University, and Ohio 
State University to build a spatially specified 
human kidney tissue atlas, an integrated refer-
ence map of cells, pathways, and genes using 
undiseased biopsies from 56 adult subjects.

In a recent press release, Ravi Iyengar, PhD, 
principal investigator, said, “This study, which 
is focused on undiseased (reference) tissue, 
provides the framework for a molecular classi-
fication of kidney disease in a data-driven man-
ner by analyses of biopsies of patients with 
kidney disease. This new classification identi-
fies which cell types in the kidney are affected 
by disease at various stages and provides drug 
targets to repurpose or develop new drugs to 
halt progression. It is the first step in revolu-
tionizing the treatment of kidney disease.”

Dr. Iyengar collaborated with John Cijiang 
He, MD, PhD, division chief of nephrology 
at the Icahn School of Medicine. Dr. He said, 
“Kidney disease is a great health burden that is 
most pronounced among communities of color. 
To halt the progression of kidney disease, which 
ultimately leads to dialysis and, in some cases, 
kidney transplants, we need this greater level 
of understanding of kidney function. The atlas 
provides an excellent first step in this direction.”

AKF Launches Pruritus 
Awareness Campaign

Pruritus is common among patients on dialy-
sis and is often disruptive, affecting quality 
of life and sleep. The American Kidney 
Fund (AKF) has launched an education and 
awareness campaign to focus attention on 
pruritus to help patients with chronic kidney 
disease who develop pruritus understand 
and deal with the condition. According to a 
recent press release from AKF, the initiative 
has bene developed with support from Vifor 
Pharma. The campaign is the first large-scale 
effort to provide resources for people with 
CKD who are experiencing pruritus.

LaVarne A. Burton, president and CEO of continued on page 26
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AKF, said, “Far too many people on dialysis are suffering 
from pruritus, which can be unrelenting and debilitat-
ing in its most severe form. Our new, evidence-based 
educational materials will help those who are affected 
better understand pruritus and empower them to seek 
help from their kidney care team so that they are not suf-
fering in silence. We are grateful to Vifor Parma for their 
support of this important work.”

The campaign provides an online hub of informa-
tion about pruritus as well as a free 
downloadable guide to aid patients 
in speaking with their clinician 
about the condition. There will be a 
webinar for patients with CKD af-
fected by pruritus later in the year.

Molly Painter, US president for 
Vifor Pharma Inc., said, “Chronic 
kidney disease-associated itching is a 
condition that is often underreported 
and misunderstood. Easily accessible 
resources and guidance are impor-
tant for both patients and health care 
providers, and that is why we are 
delighted to support the American 
Kidney Fund’s pruritus education 
campaign.”

Patient Enrollment 
Completed in ORIGIN 
Trial
In a recent press release, Vera Ther-
apeutics, Inc. announced comple-
tion of patient enrollment in the 
phase 2b ORIGIN trial of atacicept. 
The multinational, dose-ranging 
study is designed to evaluate the 
efficacy and safety of atacicept in 
patients with IgA nephropathy 
(IgAN) who continue to have persis-
tent proteinuria and are at high risk 
for disease progression despite a 
stable regimen of renin-angiotensin-
aldosterone system inhibition with 
an angiotensin converting enzyme 
inhibitor or angiotensin II receptor 
blocker.

Richard Lafayette, MD, of Stan-
ford University School of Medicine 
and a clinical investigator in the 
trial, said, “We have been seeking 
a disease modifying therapy for 
IgAN to potentially slow or reverse 
disease progression. Recently, new 
data analysis from the phase 2a 
JANUS clinical trial in patients with 
IgAN sowed atacicept is the first 
known investigational therapeutic 
to reduce IgG autoantibodies as well 
as its autoantigen, Gd-IgA1, the 
source of immune complexes that 
causer disease. This builds on the 
already compelling disease-modi-
fying dose-dependent activity and 

well tolerated safety profile for atacicept. We look 
forward to the results of the ORIGIN trial which 
will be a first for the filed.”

Celia Lin, MD, chief medical officer at Vera Thera-
peutics, said, “We are excited to complete enrollment 
in the phase 2b ORIGIN trial and reach this signifi-
cant milestone for atacicept as we work diligently 
amidst a global pandemic and geopolitical crises to 
provide a much-needed treatment option for patients 

with IgAN. IgAN represents a high unmet medical 
need in the world, with an estimated 400,000 pa-
tients in the US, the European Union, and Japan—up 
to half of whom will develop end-stage renal disease 
within 20 years from initial diagnosis, requiring 
dialysis or kidney transplant. We believe atacicept 
could have a profound benefit for patients with IgAN 
and look forward to topline results of this study 
expected to be announced later this year.”
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with JARDIANCE

99% of Commercial and Medicare Part D 
Patients Have Access to JARDIANCE Nationwide†
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been identifi ed in patients with type 1 and type 2 diabetes mellitus receiving SGLT2 inhibitors, including 
empaglifl ozin. Fatal cases of ketoacidosis have been reported in patients taking empaglifl ozin. Patients 
who present with signs and symptoms of metabolic acidosis should be assessed for ketoacidosis, even 
if blood glucose levels are less than 250 mg/dL. If suspected, discontinue JARDIANCE, evaluate, and 
treat promptly. Before initiating JARDIANCE, consider risk factors for ketoacidosis. Patients may require 
monitoring and temporary discontinuation in situations known to predispose to ketoacidosis. For patients 
who undergo scheduled surgery, consider temporarily discontinuing JARDIANCE for at least 3 days prior 
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JARDIANCE is indicated to reduce the risk of cardiovascular death and hospitalization for heart failure 
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JARDIANCE is not recommended in patients with type 1 diabetes mellitus. It may increase their risk of 
diabetic ketoacidosis.
JARDIANCE is not recommended for use to improve glycemic control in adults with type 2 diabetes 
mellitus with an eGFR <30 mL/min/1.73 m2. JARDIANCE is likely to be ine� ective in this setting based upon 
its mechanism of action.
IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS: Hypersensitivity to empaglifl ozin or any of the excipients in JARDIANCE, reactions 
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Calyxo Raises Series C Funding 
for Kidney Stone Treatment
The medical device company Calyxo, Inc. has an-
nounced the closing of a $32.7 million Series C fi-
nancing round led by Questa Capital and CRG. Calyxo 
has developed the CVAC Aspiration System that utiliz-
es irrigation and aspiration to remove kidney stones, 
with the goal of a surgically stone-free outcome.

In a press release, Joe Catanese, president and CEO of 
Calyxo, said. “We are excited to be moving into the next 
step of our evolution. Kidney stone disease is a painful 
problem for patients, and it consumes vast amounts of 
health care resources each year. We believe our solutions 
will better meet the needs of kidney stone patients and 
transform the care of this condition. We look forward 
to applying this latest financing round toward further 
product development and the expansion of our team.”

AOPO Washington, DC  
Advocacy Day
Earlier in 2022, the Association of Organ Procure-
ment Organization (AOPO) held an Advocacy Day in 
Washington, DC. Organ procurement organizations 
(OPOs) met with members of Congress to provide 
information on the need for system-wide changes to 
the organ donation and transplantation system.

continued on page 28
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Jan Finn, RN, MSN, president of AOPO and presi-
dent and CEO of Midwest Transplant Network, said, 
“OPO representatives descended onto Capitol Hill to 
meet with legislators and their staff to discuss the 
recommendations in the NASEM (National Academy 
of Sciences, Engineering, and Medicine) report and 
urge members of Congress to sign a congressional let-
ter to the Department of Health and Human Services 
to adopt standardized metrics and establish national 

performance goals to improve donation and trans-
plantation rates among minority an disadvantaged 
populations. In addition, we encouraged Congress to 
support modernizing the organ IT infrastructure and 
better engage patients in their own care decisions. 
We also emphasized the need to reduce the number 
of organs recovered but not accepted for transplant, 
increase the number of organs procured from medi-
cally complex donors, and increase the number of 

transplants to at least 50,000 in 2026.”
Other issues raised included the shortage of 

organ preservation solution, and the CARE for All 
Kidneys Act, which creates a national health plan 
bringing together key stakeholders such as the 
National Institutes of Health (NIH), the National 
Institute of Diabetes and Digestive and Kidney Dis-
eases at NIH, and the Centers for Disease Control 
and Prevention.

continued from page 27
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IMPORTANT SAFETY INFORMATION (continued)
WARNINGS AND PRECAUTIONS (continued)
Volume Depletion: Empaglifl ozin can cause 
intravascular volume depletion which may 
manifest as symptomatic hypotension or acute 
transient changes in creatinine. Acute kidney injury 
requiring hospitalization and dialysis has been 
reported in patients with type 2 diabetes receiving 
SGLT2 inhibitors, including empaglifl ozin. Before 
initiating, assess volume status and renal 
function in patients with impaired renal function 
(eGFR <60 mL/min/1.73 m2), elderly patients or 
patients on loop diuretics. In patients with volume 
depletion, correct this condition. A�ter initiating, 
monitor for signs and symptoms of volume 
depletion and renal function.
Urosepsis and Pyelonephritis: Serious urinary 
tract infections including urosepsis and 
pyelonephritis requiring hospitalization have 
been identifi ed in patients receiving SGLT2 
inhibitors, including empaglifl ozin. Treatment 
with SGLT2 inhibitors increases the risk for 
urinary tract infections. Evaluate for signs 
and symptoms of urinary tract infections and 
treat promptly.
Hypoglycemia: The use of JARDIANCE 
in combination with insulin or insulin 
secretagogues can increase the risk of 
hypoglycemia. A lower dose of insulin or the 
insulin secretagogue may be required. 
Necrotizing Fasciitis of the Perineum (Fournier’s 
Gangrene): Serious, life-threatening cases 
requiring urgent surgical intervention have 
occurred in both females and males. Serious 
outcomes have included hospitalization, 
multiple surgeries, and death. Assess patients 
presenting with pain or tenderness, erythema, 
or swelling in the genital or perineal area, along 
with fever or malaise. If suspected, institute 
prompt treatment and discontinue JARDIANCE.

Genital Mycotic Infections: Empaglifl ozin 
increases the risk for genital mycotic infections, 
especially in patients with prior infections. 
Monitor and treat as appropriate.
Hypersensitivity Reactions: Serious 
hypersensitivity reactions have occurred with 
JARDIANCE (angioedema). If hypersensitivity 
reactions occur, discontinue JARDIANCE, 
treat promptly, and monitor until signs and 
symptoms resolve.
MOST COMMON ADVERSE REACTIONS (≥5%): 
Urinary tract infections and female genital 
mycotic infections.
DRUG INTERACTIONS: Coadministration with 
diuretics may enhance the potential for volume 
depletion. Monitor for signs and symptoms.
USE IN SPECIAL POPULATIONS
Pregnancy: JARDIANCE is not recommended 
during the second and third trimesters.
Lactation: JARDIANCE is not recommended while 
breastfeeding.
Geriatric Use: JARDIANCE is expected to have 
diminished glycemic e�  cacy in elderly patients 
with renal impairment. Renal function should 
be assessed more frequently in elderly patients. 
The incidence of volume depletion-related 
adverse reactions and urinary tract infections 
increased in T2D patients ≥75 years treated 
with empaglifl ozin.

CL-JAR-100107 02.28.2022

Please see additional Important Safety 
Information and Brief Summary of full 
Prescribing Information for JARDIANCE on 
adjacent pages.

CV=cardiovascular; eGFR=estimated glomerular fi ltration rate; 
hHF=hospitalization for heart failure; HF=heart failure; 
HFrEF=heart failure with reduced ejection fraction; 
T2D=type 2 diabetes
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University of Michigan  
and Walden Biosciences  
Research Collaboration

Walden Biosciences, Inc. has announced a research 
collaboration with the University of Michigan at 
Ann Arbor to advance research in the area of the 
genetics of soluble urokinase plasminogen activat-

ing receptor (suPAR). Walden is a biotechnology 
company that focuses on transforming the treat-
ment of kidney disease. 

The research will be conducted in collabora-
tion with Salim Hayek, MD, a National Insti-
tute of Health-funded physician-scientist with 
expertise in renal disease, cardiovascular disease, 
and biomarker and risk prediction research. Dr. 
Hayek has characterized suPAR as a pathogenic 

factor, causative agent, and a “druggable target 
in kidney disease,” according to a recent press 
release.

Walden will provide materials, consultative 
support, data analysis, and may perform experi-
ments to support Dr. Hayek’s ongoing research in 
suPAR.

Alex Duncan, PhD, Walden Bioscience’s chief 
scientific officer, said, “We are delighted to be 

continued on page 30
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JARDIANCE® (empagliflozin tablets), for oral use
BRIEF SUMMARY OF PRESCRIBING INFORMATION
Please see package insert for full Prescribing Information.

INDICATIONS AND USAGE: JARDIANCE is indicated: to reduce the risk of cardiovas-
cular death and hospitalization for heart failure in adults with heart failure; to reduce 
the risk of cardiovascular death in adults with type 2 diabetes mellitus and established 
cardiovascular disease; as an adjunct to diet and exercise to improve glycemic control in 
adults with type 2 diabetes mellitus. Limitations of Use: JARDIANCE is not recommended 
in patients with type 1 diabetes mellitus. It may increase the risk of diabetic ketoacidosis  
in these patients [see Warnings and Precautions]. JARDIANCE is not recommended for 
use to improve glycemic control in adults with type 2 diabetes mellitus with an eGFR less 
than 30 mL/min/1.73 m2. JARDIANCE is likely to be ineffective in this setting based upon 
its mechanism of action.
CONTRAINDICATIONS: Hypersensitivity to empagliflozin or any of the excipients 
in JARDIANCE, reactions such as angioedema have occurred [see Warnings and 
Precautions]. Patients on dialysis [see Use in Specific Populations].

WARNINGS AND PRECAUTIONS: Ketoacidosis: Reports of ketoacidosis, a serious 
life-threatening condition requiring urgent hospitalization have been identified in clinical 
trials and postmarketing surveillance in patients with type 1 and type 2 diabetes mellitus 
receiving sodium glucose co-transporter-2 (SGLT2) inhibitors, including JARDIANCE. 
Fatal cases of ketoacidosis have been reported in patients taking JARDIANCE. In  
placebo-controlled trials of patients with type 1 diabetes, the risk of ketoacidosis was 
increased in patients who received SGLT2 inhibitors compared to patients who received 
placebo. JARDIANCE is not indicated for the treatment of patients with type 1 diabetes 
mellitus [see Indications and Usage]. Patients treated with JARDIANCE who present with 
signs and symptoms consistent with severe metabolic acidosis should be assessed for 
ketoacidosis regardless of presenting blood glucose levels, as ketoacidosis associated 
with JARDIANCE may be present even if blood glucose levels are less than 250 mg/dL.  
If ketoacidosis is suspected, JARDIANCE should be discontinued, patient should be  
evaluated, and prompt treatment should be instituted. Treatment of ketoacidosis may require  
insulin, fluid and carbohydrate replacement. In many of the postmarketing reports, and  
particularly in patients with type 1 diabetes, the presence of ketoacidosis was not immediately  
recognized and institution of treatment was delayed because presenting blood glucose levels 
were below those typically expected for diabetic ketoacidosis (often less than 250 mg/dL). 
Signs and symptoms at presentation were consistent with dehydration and severe metabolic 
acidosis and included nausea, vomiting, abdominal pain, generalized malaise, and shortness 
of breath. In some but not all cases, factors predisposing to ketoacidosis such as insulin 
dose reduction, acute febrile illness, reduced caloric intake, surgery, pancreatic disorders 
suggesting insulin deficiency (e.g., type 1 diabetes, history of pancreatitis or pancreatic 
surgery), and alcohol abuse were identified. Before initiating JARDIANCE, consider factors in 
the patient history that may predispose to ketoacidosis including pancreatic insulin deficiency 
from any cause, caloric restriction, and alcohol abuse. For patients who undergo scheduled 
surgery, consider temporarily discontinuing JARDIANCE for at least 3 days prior to surgery [see 
Clinical Pharmacology]. Consider monitoring for ketoacidosis and temporarily discontinuing 
JARDIANCE in other clinical situations known to predispose to ketoacidosis (e.g., prolonged 
fasting due to acute illness or post-surgery). Ensure risk factors for ketoacidosis are resolved 
prior to restarting JARDIANCE. Educate patients on the signs and symptoms of ketoacidosis 
and instruct patients to discontinue JARDIANCE and seek medical attention immediately if 
signs and symptoms occur. Volume Depletion: JARDIANCE can cause intravascular volume 
depletion which may sometimes manifest as symptomatic hypotension or acute transient 
,changes in creatinine [see Adverse Reactions]. There have been postmarketing reports 
of acute kidney injury, some requiring hospitalization and dialysis, in patients with type 2 
diabetes mellitus receiving SGLT2 inhibitors, including JARDIANCE. Patients with impaired 
renal function (eGFR less than 60 mL/min/1.73 m2), elderly patients, or patients on loop 
diuretics may be at increased risk for volume depletion or hypotension. Before initiating 
JARDIANCE in patients with one or more of these characteristics, assess volume status 
and renal function. In patients with volume depletion, correct this condition before initiating 
JARDIANCE. Monitor for signs and symptoms of volume depletion, and renal function after 
initiating therapy. Urosepsis and Pyelonephritis: There have been reports of serious urinary 
tract infections including urosepsis and pyelonephritis requiring hospitalization in patients 
receiving SGLT2 inhibitors, including JARDIANCE. Treatment with SGLT2 inhibitors increases 
the risk for urinary tract infections. Evaluate patients for signs and symptoms of urinary 
tract infections and treat promptly, if indicated [see Adverse Reactions]. Hypoglycemia 
with Concomitant Use with Insulin and Insulin Secretagogues: Insulin and insulin 
secretagogues are known to cause hypoglycemia. The risk of hypoglycemia is increased 
when JARDIANCE is used incombination with insulin secretagogues (e.g., sulfonylurea) 
or insulin [see Adverse Reactions]. Therefore, a lower dose of the insulin secretagogue or 
insulin may be required to reduce the risk of hypoglycemia when used in combination with 
JARDIANCE. Necrotizing Fasciitis of the Perineum (Fournier’s Gangrene): Reports 
of necrotizing fasciitis of the perineum (Fournier’s gangrene), a rare but serious and life-
threatening necrotizing infection requiring urgent surgical intervention, have been identified in 
patients with diabetes mellitus receiving SGLT2 inhibitors, including JARDIANCE. Cases have 
been reported in both females and males. Serious outcomes have included hospitalization, 
multiple surgeries, and death. Patients treated with JARDIANCE presenting with pain or 
tenderness, erythema, or swelling in the genital or perineal area, along with fever or malaise, 
should be assessed for necrotizing fasciitis. If suspected, start treatment immediately with 
broad-spectrum antibiotics and, if necessary, surgical debridement. Discontinue JARDIANCE, 
closely monitor blood glucose levels, and provide appropriate alternative therapy for 
glycemic control. Genital Mycotic Infections: JARDIANCE increases the risk for genital 
mycotic infections [see Adverse Reactions]. Patients with a history of chronic or recurrent  
genital mycotic infections were more likely to develop genital mycotic infections. Monitor 
and treat as appropriate. Hypersensitivity Reactions: There have been postmarketing 
reports of serious hypersensitivity reactions (e.g., angioedema) in patients treated with 
JARDIANCE. If a hypersensitivity reaction occurs, discontinue JARDIANCE; treat promptly 
per standard of care, and monitor until signs and symptoms resolve. JARDIANCE is 
contraindicated in patients with hypersensitivity to empagliflozin or any of the excipients 
in JARDIANCE [see Contraindications]. 

ADVERSE REACTIONS: The following important adverse reactions are described below 
and elsewhere in the labeling: Ketoacidosis [see Warnings and Precautions]; Volume 
Depletion [see Warnings and Precautions]; Urosepsis and Pyelonephritis [see Warnings and 
Precautions]; Hypoglycemia with Concomitant Use with Insulin and Insulin Secretagogues 
[see Warnings and Precautions]; Necrotizing Fasciitis of the Perineum (Fournier’s 
Gangrene) [see Warnings and Precautions]; Genital Mycotic Infections [see Warnings 
and Precautions]; Hypersensitivity Reactions [see Warnings and Precautions]. 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. JARDIANCE has been evaluated in clinical trials in patients with type 2 diabetes 
mellitus and in patients with heart failure. The overall safety profile of JARDIANCE was 
generally consistent across the studied indications. Clinical Trials in Patients with Type 2 
Diabetes Mellitus: The data in Table 1 are derived from a pool of four 24-week placebo- 
controlled trials and 18-week data from a placebo-controlled trial with insulin 
in patients with type 2 diabetes. JARDIANCE was used as monotherapy 
in one trial and as add-on therapy in four trials [see Clinical Studies]. 
These data reflect exposure of 1976 patients to JARDIANCE with a mean exposure 
duration of approximately 23 weeks. Patients received placebo (N=995), JARDIANCE 
10 mg (N=999), or JARDIANCE 25 mg (N=977) once daily. The mean age of the  
population was 56 years and 3% were older than 75 years of age. More than half 
(55%) of the population was male; 46% were White, 50% were Asian, and 3% were 
Black or African American. At baseline, 57% of the population had diabetes more than 
5 years and had a mean hemoglobin A1c (HbA1c) of 8%. Established microvascular  
complications of diabetes at baseline included diabetic nephropathy (7%), retinopathy  
(8%), or neuropathy (16%). Baseline renal function was normal or mildly impaired in 
91% of patients and moderately impaired in 9% of patients (mean eGFR 86.8 mL/min/ 
1.73 m2). Table 1 shows common adverse reactions (excluding hypoglycemia)  
associated with the use of JARDIANCE. The adverse reactions were not present at  
baseline, occurred more commonly on JARDIANCE than on placebo and occurred in 
greater than or equal to 2% of patients treated with JARDIANCE 10 mg or JARDIANCE 25 mg.

Table 1:  Adverse Reactions Reported in ≥2% of Patients Treated with JARDIANCE 
and Greater than Placebo in Pooled Placebo-Controlled Clinical Studies 
of JARDIANCE Monotherapy or Combination Therapy

 
Adverse Reactions

Placebo (%)
N=995

JARDIANCE 10 mg (%)
N=999

JARDIANCE 25 mg (%)
 N=977

Urinary tract infectiona 7.6 9.3 7.6
Female genital mycotic infectionsb 1.5 5.4 6.4
Upper respiratory tract infection 3.8 3.1 4.0
Increased urinationc 1.0 3.4 3.2
Dyslipidemia 3.4 3.9 2.9
Arthralgia 2.2 2.4 2.3
Male genital mycotic infectionsd 0.4 3.1 1.6
Nausea 1.4 2.3 1.1

aPredefined adverse event grouping, including, but not limited to, urinary tract infection, asymptomatic 
bacteriuria, cystitis
bFemale genital mycotic infections include the following adverse reactions: vulvovaginal mycotic infection, 
vaginal infection, vulvitis, vulvovaginal candidiasis, genital infection, genital candidiasis, genital infection 
fungal, genitourinary tract infection, vulvovaginitis, cervicitis, urogenital infection fungal, vaginitis  
bacterial. Percentages calculated with the number of female subjects in each group as denominator: 
placebo (N=481), JARDIANCE 10 mg (N=443), JARDIANCE 25 mg (N=420).
cPredefined adverse event grouping, including, but not limited to, polyuria, pollakiuria, and nocturia
dMale genital mycotic infections include the following adverse reactions: balanoposthitis, balanitis, 
genital infections fungal, genitourinary tract infection, balanitis candida, scrotal abscess, penile  
infection. Percentages calculated with the number of male subjects in each group as denominator:  
placebo (N=514), JARDIANCE 10 mg (N=556), JARDIANCE 25 mg (N=557).

Thirst (including polydipsia) was reported in 0%, 1.7%, and 1.5% for placebo,  
JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. Volume Depletion: JARDIANCE 
causes an osmotic diuresis, which may lead to intravascular volume contraction and 
adverse reactions related to volume depletion. In the pool of five placebo-controlled clinical 
trials, adverse reactions related to volume depletion (e.g., blood pressure (ambulatory) 
decreased, blood pressure systolic decreased, dehydration, hypotension, hypovolemia, 
orthostatic hypotension, and syncope) were reported by 0.3%, 0.5%, and 0.3% of patients 
treated with placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. JARDIANCE 
may increase the risk of hypotension in patients at risk for volume contraction [see Use 
in Specific Populations]. Increased Urination: In the pool of five placebo-controlled  
clinical trials, adverse reactions of increased urination (e.g., polyuria, pollakiuria, and 
nocturia) occurred more frequently on JARDIANCE than on placebo (see Table 1). Specifically, 
nocturia was reported by 0.4%, 0.3%, and 0.8% of patients treated with placebo, 
JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. Hypoglycemia: The incidence 
of hypoglycemia by study is shown in Table 2. The incidence of hypoglycemia increased 
when JARDIANCE was administered with insulin or sulfonylurea.
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working with Dr. Hayek’s lab to advance suPAR 
science in order to demonstrate its causality 
in chronic kidney disease and other important 
disease indications where suPAR may play a role. 
The data generated to date are compelling, and 
we look forward to using genetic tools to fur-
ther validate and support the strong correlation 
between suPAR and its effects on chronic kidney 
disease.”

Diality, Inc. Joins IKC Campaign

The Innovative Kidney Care (IKC) campaign is 
an initiative undertaken by a collaborative group 
of industry representatives as well as patient and 
provider advocates in an effort to remove barriers 
to choice for kidney patients and increase access 
to home dialysis. In a recent press release, Diality, 
Inc. announced it is joining IKC in that effort.

More than 800,000 patients annually are affected 
by kidney failure in the United States, and approxi-
mately 550,000 of those patients are Medicare 
enrollees.

Osman Khawar, MD, Diality CEO, said, “Evi-
dence suggests that home dialysis can improve 
patient outcomes and quality of life, but in 2019 
only about 13% of prevalent dialysis patients 
received either hemodialysis or peritoneal dialysis 

continued from page 29
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baseline LDL-C levels was 90.3 to 90.6 mg/dL across treatment groups. Increase in 
Hematocrit: In a pool of four placebo-controlled studies, median hematocrit decreased by 
1.3% in placebo and increased by 2.8% in JARDIANCE 10 mg and 2.8% in JARDIANCE 
25 mg treated patients. At the end of treatment, 0.6%, 2.7%, and 3.5% of patients with 
hematocrits initially within the reference range had values above the upper limit of the 
reference range with placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. 
Postmarketing Experience: Additional adverse reactions have been identified during 
postapproval use of JARDIANCE. Because these reactions are reported voluntarily from 
a population of uncertain size, it is generally not possible to reliably estimate their 
frequency  or establish a causal relationship to drug exposure. Gastrointestinal Disorders: 
Constipation; Infections: Necrotizing fasciitis of the perineum (Fournier’s gangrene), 
urosepsis and pyelonephritis; Metabolism and Nutrition Disorders: Ketoacidosis; Renal 
and Urinary Disorders: Acute kidney injury; Skin and Subcutaneous Tissue Disorders: 
Angioedema, skin reactions (e.g., rash, urticaria).

DRUG INTERACTIONS: 

Table 3: Clinically Relevant Interactions with JARDIANCE

Diuretics

Clinical Impact Coadministration of empagliflozin with diuretics 
resulted in increased urine volume and frequency of 
voids, which might enhance the potential for volume 
depletion.

Intervention Before initiating JARDIANCE, assess volume status and 
renal function. In patients with volume depletion, correct 
this condition before initiating JARDIANCE. Monitor for 
signs and symptoms of volume depletion, and renal 
function after initiating therapy.

Insulin or Insulin Secretagogues

Clinical Impact The risk of hypoglycemia is increased when 
JARDIANCE is used in combination with insulin
secretagogues (e.g., sulfonylurea) or insulin.

Intervention Coadministration of JARDIANCE with an insulin  
secretagogue (e.g., sulfonylurea) or insulin may 
require lower doses of the insulin secretagogue  
or insulin to reduce the risk of hypoglycemia.

Positive Urine Glucose Test

Clinical Impact SGLT2 inhibitors increase urinary glucose excretion 
and will lead to positive urine glucose tests.

Intervention Monitoring glycemic control with urine glucose  
tests is not recommended in patients taking SGLT2 
inhibitors. Use alternative methods to monitor  
glycemic control.

Interference with 1,5-anhydroglucitol (1,5-AG) Assay

Clinical Impact Measurements of 1,5-AG are unreliable in assessing 
glycemic control in patients taking SGLT2 inhibitors.

Intervention Monitoring glycemic control with 1,5-AG assay is not 
recommended. Use alternative methods to monitor 
glycemic control.

USE IN SPECIFIC POPULATIONS: Pregnancy: Risk Summary: Based on animal data 
showing adverse renal effects, JARDIANCE is not recommended during the second and 
third trimesters of pregnancy. The limited available data with JARDIANCE in pregnant 
women are not sufficient to determine a drug-associated risk for major birth defects and 
miscarriage. There are risks to the mother and fetus associated with poorly controlled 
diabetes in pregnancy [see Clinical Considerations]. In animal studies, adverse renal 
changes were observed in rats when empagliflozin was administered during a period 
of renal development corresponding to the late second and third trimesters of human 
pregnancy. Doses approximately 13-times the maximum clinical dose caused renal pelvic 
and tubule dilatations that were reversible [see Data]. The estimated background risk of 
major birth defects is 6% to 10% in women with pre-gestational diabetes with a HbA1c 
>7 and has been reported to be as high as 20% to 25% in women with HbA1c >10. 
The estimated background risk of miscarriage for the indicated population is unknown. 
In the U.S. general population, the estimated background risk of major birth defects 
and miscarriage in clinically recognized pregnancies is 2% to 4% and 15% to 20%, 
respectively. Clinical Considerations: Disease-associated maternal and/or embryo/fetal 
risk: Poorly controlled diabetes in pregnancy increases the maternal risk for diabetic 
ketoacidosis, pre-eclampsia, spontaneous abortions, preterm delivery, and delivery 
complications. Poorly controlled diabetes increases the fetal risk for major birth defects, 
stillbirth, and macrosomia related morbidity. Data: Animal Data: Empagliflozin dosed 
directly to juvenile rats from postnatal day (PND) 21 until PND 90 at doses of 1, 10, 
30 and 100 mg/kg/day caused increased kidney weights and renal tubular and pelvic 
dilatation at 100 mg/kg/day, which approximates 13-times the maximum clinical dose 
of 25 mg, based on AUC. These findings were not observed after a 13-week, drug-
free recovery period. These outcomes occurred with drug exposure during periods of 
renal development in rats that correspond to the late second and third trimester of 
human renal development. In embryo-fetal development studies in rats and rabbits, 
empagliflozin was administered for intervals coinciding with the first trimester period of 
organogenesis in humans. Doses up to 300 mg/kg/day, which approximates 48-times 
(rats) and 128-times (rabbits) the maximum clinical dose of 25 mg (based on AUC), did 
not result in adverse developmental effects. In rats, at higher doses of empagliflozin 

Table 2:  Incidence of Overalla and Severeb Hypoglycemic Events in Placebo- 
Controlled Clinical Studiesc

Monotherapy
(24 weeks)

Placebo
(n=229)

JARDIANCE 10 mg
(n=224)

JARDIANCE 25 mg
(n=223)

Overall (%) 0.4 0.4 0.4

Severe (%) 0 0 0

In Combination with  
Metformin (24 weeks)

Placebo + 
Metformin

(n=206)

JARDIANCE 10 mg 
+ Metformin

(n=217)

JARDIANCE 25 mg 
+ Metformin

(n=214)

Overall (%) 0.5 1.8 1.4

Severe (%) 0 0 0

In Combination with 
Metformin + Sulfonylurea
(24 weeks)

Placebo
(n=225)

JARDIANCE 10 mg 
+ Metformin  

+ Sulfonylurea
(n=224)

JARDIANCE 25 mg 
+ Metformin  

+ Sulfonylurea
(n=217)

Overall (%) 8.4 16.1 11.5

Severe (%) 0 0 0

In Combination with  
Pioglitazone +/-  
Metformin (24 weeks)

Placebo
(n=165)

JARDIANCE 10 mg 
+ Pioglitazone 
+/- Metformin

(n=165)

JARDIANCE 25 mg 
+ Pioglitazone 
+/- Metformin

 (n=168)

Overall (%) 1.8 1.2 2.4

Severe (%) 0 0 0

In Combination with Basal 
Insulin +/- Metformin  
(18 weeksd)

Placebo
(n=170)

JARDIANCE 10 mg 
(n=169)

JARDIANCE 25 mg
(n=155)

Overall (%) 20.6 19.5 28.4

Severe (%) 0 0 1.3

In Combination with MDI 
Insulin +/- Metformin 
(18 weeksd)

Placebo
(n=188)

JARDIANCE 10 mg 
(n=186)

JARDIANCE 25 mg
(n=189)

Overall (%) 37.2 39.8 41.3

Severe (%) 0.5 0.5 0.5
aOverall hypoglycemic events: plasma or capillary glucose of less than or equal to 70 mg/dL
bSevere hypoglycemic events: requiring assistance regardless of blood glucose
cTreated set (patients who had received at least one dose of study drug)
dInsulin dose could not be adjusted during the initial 18 week treatment period

Genital Mycotic Infections: In the pool of five placebo-controlled clinical trials, the incidence 
of genital mycotic infections (e.g., vaginal mycotic infection, vaginal infection, genital 
infection fungal, vulvovaginal candidiasis, and vulvitis) was increased in patients treated 
with JARDIANCE compared to placebo, occurring in 0.9%, 4.1%, and 3.7% of patients 
randomized to placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. 
Discontinuation from study due to genital infection occurred in 0% of placebo-treated 
patients and 0.2% of patients treated with either JARDIANCE 10 or 25 mg. Genital mycotic 
infections occurred more frequently in female than male patients (see Table 1). Phimosis 
occurred more frequently in male patients treated with JARDIANCE 10 mg (less than 0.1%) 
and JARDIANCE 25 mg (0.1%) than placebo (0%). Urinary Tract Infections: In the pool of 
five placebo-controlled clinical trials, the incidence of urinary tract infections (e.g., urinary 
tract infection, asymptomatic bacteriuria, and cystitis) was increased in patients treated 
with JARDIANCE compared to placebo (see Table 1). Patients with a history of chronic or 
recurrent urinary tract infections were more likely to experience a urinary tract infection. The 
rate of treatment discontinuation due to urinary tract infections was 0.1%, 0.2%, and 0.1% 
for placebo,JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. Urinary tract infections 
occurred more frequently in female patients. The incidence of urinary tract infections in 
female patients randomized to placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg was 
16.6%, 18.4%, and 17.0%, respectively. The incidence of urinary tract infections in male 
patients randomized to placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg was 3.2%, 
3.6%, and 4.1%, respectively [see Use in Specific Populations]. Clinical Trials in Patients 
with Heart Failure: The EMPEROR-Reduced study included 3730 patients with heart failure 
and left ventricular ejection fraction (LVEF) ≤40% followed for a median of 16 months, and 
EMPEROR-Preserved included 5988 patients with heart failure and LVEF >40% followed 
for a median of 26 months. In both studies, patients were randomized to JARDIANCE 10 
mg or placebo. The safety profile in patients with heart failure was generally consistent 
with that observed in patients with type 2 diabetes mellitus. Laboratory Tests: Increases in 
Serum Creatinine and Decreases in eGFR: Initiation of JARDIANCE causes an increase in 
serum creatinine and decrease in eGFR within weeks of starting therapy and then these 
changes stabilize. In a study of patients with moderate renal impairment, larger mean 
changes were observed. In a long-term cardiovascular outcomes trial, the increase in serum 
creatinine and decrease in eGFR generally did not exceed 0.1 mg/dL and -9.0 mL/min/1.73 
m2, respectively, at Week 4, and reversed after treatment discontinuation, suggesting 
acute hemodynamic changes may play a role in the renal function changes observed 
with JARDIANCE. Increase in Low-Density Lipoprotein Cholesterol (LDL-C): Dose-related 
increases in low-density lipoprotein cholesterol (LDL-C) were observed in patients treated 
with JARDIANCE. LDL-C increased by 2.3%, 4.6%, and 6.5% in patients treated with 
placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg, respectively. The range of mean 
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at home, and 45% of Medicare-certified dialysis 
facilities still were not certified to offer either 
home dialysis modality. Clearly there is room for 
improvement, and this will require more than 
technology and care advancements. The IKC cam-
paign is designed to encourage the Centers for 
Medicare & Medicaid Services (CMS) to improve 
access to home dialysis, which will require fun-
damental changes to provider certification and 

payment models for home treatment, including 
home dialysis.”

IKC brings together a diverse group of organi-
zations who work together to advocate for CMS 
to modernize the ESRD Conditions for Coverage 
and related guidance for better patient outcomes, 
improved patient experiences, improved clinical 
experiences, and lower costs of care.

AOPO Holds Annual Meeting

At the 39th Annual Meeting of the Association of 
Organ Procurement Organizations (AOPO) in July, the 
organ procurement organization (OPO) community 
shared information on new technologies and success-
ful practices aimed at reaching the goal of 50,000 
annual organ transplants in 2026.

Barry Massa, executive director of LifeCenter Or-
gan Donor Network, began his term 
as AOPO president, and outlined 
his commitment to transparency; 
collaboration; initiatives of diversity, 
equity, and inclusion; and the pas-
sion to pursue AOPO’s mission. He 
said, “The collaboration I saw at the 
meeting among OPOs and our other 
community partners was impres-
sive and illustrated what we can 
achieve when we work together and 
share information. We will continue 
to work with our stakeholders and 
help guide improvements that help 
OPOs to build on their efforts to 
improve their outcome sand move 
to higher performance tiers.”

Key initiatives include programs 
to optimize kidneys for transplant, 
working to create a more unbiased 
donation system, strategies to 
increase donation after circulatory 
determination of death, and models 
of donor care units. The meeting also 
introduced the IMPACT Program 
that will assess OPOs in the areas of 
operations, donation derivers, dona-
tion system, and transplant rate, in 
order to provide recommendations 
for performance improvement.

Milken Institute  
Issues Report on CKD

The Milken Institute has issued a 
report titled Chronic Kidney Dis-
ease: Finding a Path to Prevention, 
Earlier Detection, and Management. 
According to a recent press release, 
the report examines the current 
landscape of chronic kidney disease 
(CKD) and identifies ways to man-
age this urgent public health issue.

The report includes sections on 
emerging trends in CKD, including 
ways in which climate change has be-
come a risk factor for the development 
of CKD; the roles of various stake-
holders, including government agen-
cies, policymakers, payers, providers, 
and community-based organizations, 
in earlier detection and diagnosis of 
CKD; and ways to drive system-level 
change for the prevention, earlier de-
tection, and management of CKD. 
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causing maternal toxicity, malformations of limb bones increased in fetuses at  
700 mg/kg/day or 154-times the 25 mg maximum clinical dose. Empagliflozin 
crosses the placenta and reaches fetal tissues in rats. In the rabbit, higher doses of  
empagliflozin resulted in maternal and fetal toxicity at 700 mg/kg/day, or 139-times the  
25 mg maximum clinical dose. In pre- and postnatal development studies in pregnant 
rats, empagliflozin was administered from gestation day 6 through to lactation day 
20 (weaning) at up to 100 mg/kg/day (approximately 16-times the 25 mg maximum 
clinical dose) without maternal toxicity.  Reduced body weight was observed in the 
offspring at greater than or equal to 30 mg/kg/day (approximately 4-times the 25 mg  
maximum clinical dose). Lactation: Risk Summary: There is limited information regarding  
the presence of JARDIANCE in human milk, the effects of JARDIANCE on the breastfed 
infant or the effects on milk production. Empagliflozin is present in the milk of lactating rats 
[see Data]. Since human kidney maturation occurs in utero and during the first 2 years of life 
when lactational exposure may occur, there may be risk to the developing human kidney. 
Because of the potential for serious adverse reactions in a breastfed infant, including the 
potential for empagliflozin to affect postnatal renal development, advise patients that use 
of JARDIANCE is not recommended while breastfeeding. Data: Empagliflozin was present 
at a low level in rat fetal tissues after a single oral dose to the dams at gestation day 18. 
In rat milk, the mean milk to plasma ratio ranged from 0.634 to 5, and was greater than 
one from 2 to 24 hours post-dose. The mean maximal milk to plasma ratio of 5 occurred 
at 8 hours post-dose, suggesting accumulation of empagliflozin in the milk. Juvenile rats 
directly exposed to empagliflozin showed a risk to the developing kidney (renal pelvic and 
tubular dilatations) during maturation. Pediatric Use: The safety and effectiveness of 
JARDIANCE have not been established in pediatric patients. Geriatric Use: In glycemic 
control studies in patients with type 2 diabetes mellitus, a total of 2721 (32%) patients 
treated with JARDIANCE were 65 years of age and older, and 491 (6%) were 75 years 
of age and older. JARDIANCE is expected to have diminished glycemic efficacy in elderly 
patients with renal impairment [see Use in Specific Populations]. The risk of volume 
depletion-related adverse reactions increased in patients who were 75 years of age and 
older to 2.1%, 2.3%, and 4.4% for placebo, JARDIANCE 10 mg, and JARDIANCE 25 mg. 
The risk of urinary tract infections increased in patients who were 75 years of age and 
older to 10.5%, 15.7%, and 15.1% in patients randomized to placebo, JARDIANCE 10 mg, 
and JARDIANCE 25 mg, respectively [see Warnings and Precautions and Adverse 
Reactions]. In heart failure studies, EMPEROR-Reduced included 1188 (64%) patients 
treated with JARDIANCE 65 years of age and older, and 503 (27%) patients 75 years of age 

and older. EMPEROR-Preserved included 2402 (80%) patients treated with JARDIANCE 
65 years of age and older, and 1281 (43%) patients 75 years of age and older. Safety and 
efficacy were similar for patients 65 years and younger and those older than 65 years. 
Renal Impairment: The efficacy and safety of JARDIANCE for glycemic control were 
evaluated in a study of patients with type 2 diabetes mellitus with mild and moderate renal 
impairment (eGFR 30 to less than 90 mL/min/1.73 m2) [see Clinical Studies]. In this study, 
195 patients exposed to JARDIANCE had an eGFR between 60 and 90 mL/min/1.73 m2, 
91 patients exposed to JARDIANCE had an eGFR between 45 and 60 mL/min/1.73 m2, 
and 97 patients exposed to JARDIANCE had an eGFR between 30 and 45 mL/min/ 
1.73 m2. The glucose lowering benefit of JARDIANCE 25 mg decreased in patients with  
worsening renal function. The risks of renal impairment, volume depletion adverse  
reactions and urinary tract infection-related adverse reactions increased with worsening 
renal function [see Warnings and Precautions]. Use of JARDIANCE for glycemic 
control in patients without established cardiovascular disease or cardiovascular risk 
factors is not recommended when eGFR is less than 30 mL/min/1.73 m2. In a large 
cardiovascular outcomes study of patients with type 2 diabetes and established 
cardiovascular disease, there were 1819 patients with eGFR below 60 mL/min/1.73 
m2. The cardiovascular death findings in this subgroup were consistent with the 
overall findings [see Clinical Studies]. Studies of patients with heart failure [see Clinical 
Studies] enrolled patients with eGFR equal to or above 20 mL/min/1.73 m2. No dose  
adjustment is recommended for these patients. There are insufficient data to support a  
dosing recommendation in patients with eGFR below 20 mL/min/1.73 m2. Efficacy and 
safety studies with JARDIANCE did not enroll patients with an eGFR less than 20 mL/
min/1.73 m2. JARDIANCE is contraindicated in patients on dialysis [see Contraindications]. 
Hepatic Impairment: JARDIANCE may be used in patients with hepatic impairment [see 
Clinical Pharmacology].

OVERDOSAGE: In the event of an overdose with JARDIANCE, contact the Poison Control 
Center. Removal of empagliflozin by hemodialysis has not been studied.
Additional information can be found at www.jardiancehcp.com.
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COVID-19

Telehealth for Dialysis Patients 
During COVID-19 Pandemic
Journal of Renal Nutrition. 2022;32(3):319-325
Ana Valente, MSc, and colleagues conducted a 
multicenter, observational, prospective longitu-
dinal study to examine the effect of a telehealth-
delivered nutritional intervention via telephone 
in maintenance hemodialysis patients during 
the COVID-19 pandemic. The study cohort 
included data collected during the COVID-19 
pandemic on 156 patients undergoing mainte-
nance hemodialysis at 15 dialysis units

According to individual biochemical and 
nutritional parameters, participating patients 
were assigned to receive dietary counseling 
during a phone call. Factors recorded at base-
line and 1 month following nutritional coun-
seling were dry weight, intradialytic weight 
gain percentage (%IDWG), body mass index, 
potassium, phosphorus, calcium, calcium/
phosphorus product, normalized protein 
catabolic rate, albumin, and hemoglobin.

Following dietary advice, there were 
significant decreases in the prevalence of 
hyperkalemia and hyperphosphatemia. 
Following counseling targeted to hyperka-
lemia and hyperphosphatemia, there were 
statistically significant reductions in serum 
potassium and phosphorous levels. There 
was also a statistically significant decrease 
in the prevalence of hypophosphatemia.

There was a significant decrease in 
%IDWG, although there were no statisti-
cally significant differences detected in 
patients with high %IDWG.

When the participant receiving the phone 
contact was the patient or the caregiver, there 
were significant differences in both potas-
sium and phosphorus values. Differences in 
hypophosphatemia and %IDWG were only 
observed when the contact was made directly 
with the patient. When the contact was made 
through a nursing home, there were no statis-
tically significant differences observed.

“Our results suggest that telehealth-deliv-
ered dietary interventions can improve the 
clinical and nutritional parameters of hemo-
dialysis patients. Consequently, this strategy 
may be effective for promoting continuous 
nutritional monitoring in these patients, in 
particular when conducting a face-to-face 
option is not crucial,” the researchers said.

CHRONIC KIDNEY DISEASE

Hypervitaminosis A in Pediatric 
Patients With CKD
Journal of Renal Nutrition. 2022;32(3):275-281
According to Meredith Harris, MD, and col-
leagues, hypervitaminosis A, often overlooked 
in chronic kidney disease (CKD), has been 
shown to be associated with hypercalcemia, 
contributing to mineral bone disease. The 
researchers performed a retrospective review to 
identify the prevalence of hypervitaminosis A 

and its association with bone health in a popula-
tion of pediatric patients with advanced CKD.

The review included 58 children with CKD 
stage 4-5. The researchers sought to examine 
the association between vitamin A levels and 
bone health. Those values were then compared 
between a primarily formula-fed (FF) cohort 
and a nonprimarily formula-fed (NFF) cohort.

Of the 58 patients, 56 (97%) had hypervi-
taminosis A, with a mean vitamin A level of 
1475 mcg/dL. The vitamin A level in the FF 
group was 2.9 times the upper limit of normal 
vitamin A level; the vitamin A level in the NFF 
group was 2.2 times the upper level of normal 
(P=.02). In the FF group, mean calcium level 
was 10.3 mg/dL compared with 9.8 mg/dL in 
the NFF group (P=.057).

Fifteen of the patients in the FF group (62%) 
were below the goal parathyroid hormone 
range compared with 16 (72%) of patients in 
the NFF group at greater than goal (P=.006).

“We concluded vitamin A and calcium 
levels are higher in the FF versus the NFF 
population,” the researchers said. “FF 
patients are more likely to have parathyroid 
hormone levels lower than the goal range, 
placing them at risk for adynamic bone dis-
ease. We recommend monitoring vitamin A 
levels as part of routine nutritional assess-
ments and dietary interventions to prevent 
hypervitaminosis A to improve bone health 
in late CKD.”

Serum Irisin Level and  
Cardiovascular Risk in CKD
Journal of Renal Nutrition. 2022;32(3):282-291
During the course of chronic kidney disease 
(CKD), the production of irisin, a circulat-
ing myokine released from skeletal muscles 
following physical exercise, decreases. The 
decrease in irisin may be related to sarcopenia 
and physical inactivity. Teresa Arcidiacono, 
MD, and colleagues reported results of an 
observational study designed to examine the 
relationship of serum irisin with cardiovascu-
lar outcomes in patients with stage 3-5 CKD.

Serum irisin was significantly higher in 
healthy subjects (n=20) than in patients 
with CKD (7 vs 3.1 µg/mL; P=.0001), and 
was higher in patients with CKD stage 3 
(3.2 µg/mL) compared with patients at 
stage 4 and 5 taken together (n=36; 2.8 µg/
mL; P=.05). Patients in the lowest serum 
irisin tertile had lower serum 1,25(OH)2D 
levels (21 pg/mL) compared with patients 
in the middle tertile (30 pg/mL; P=.005) 
and those in the highest tertile (27 pg/mL; 
P=.047). Patients in the highest tertile had 
lower Kauppila scores than patients in the 
middle and lowest tertiles (10.6 vs 11.8 
[P=.007] and 6.9 [P=.043]), respectively.

During a 3-year follow-up period, 20 
patients experienced cardiovascular events. 
The researchers performed an analysis 
with a Cox regression model that used age, 
body weight, presence of diabetes mellitus, 

sex, Kauppila calcification score, serum 
values of FGF23 (as logarithm), phosphate, 
sclerostin, albumin, and cholesterol, esti-
mated glomerular filtration rate, and serum 
irisin tertiles as covariates. Results demon-
strated that cardiovascular risk was lower 
in patients in the highest tertile of serum 
irisin compared with patients in the middle 
tertile (B, 2.38; odds ratio [OR], 10.8; 95% 
CI, 1.65-58.13; P=.013) or with those in 
the lowest tertile (B, 1.61; OR, 5.0; 95% CI, 
1.09-22.83; P=.038).

In summary, the researchers said, “These 
findings suggest that serum irisin may 
be a marker of cardiovascular outcome in 
patients with CKD.”

RENAL NUTRITION

Dietary Restriction of Phosphorus 
in Patients With Proteinuria
Journal of Renal Nutrition. 2022;32(2):189-198
Negar Mozaffari-Rad, MS, and colleagues 
reported results of a study designed to 
determine the effect of dietary phosphorus 
restriction, independent of protein intake, 
on the urinary protein excretion in patients 
with proteinuria.

The parallel randomized controlled trial 
enrolled 71 patients with proteinuria. 
Participants were randomly allocated to 
receive either a recommended phosphorus-
restricted diet (n=36) or a recommended 
control diet (n=35). The diets were de-
signed and recommended to participants 
in a way that both groups would receive 
the same amount of energy and protein; 
the only significant difference between the 
diets was the amount of phosphorus intake. 
The primary outcomes of interest were 
changes in spot urine protein-to-creatinine 
ration, changes in serum and urine levels 
of phosphorus, and changes in estimated 
glomerular filtration rate (eGFR).

Mean age of the participants was 59 
years, mean body mass index was 29 kg/
m2, and mean eGFR was 56.1 mL/min/1.73 
m2. In the phosphorus-restricted group, the 
amount of phosphorus intake decreased 
significantly compared with the control 
group (–709 mg/day vs –369 mg/day; 
P<.001). The decrease was accompanied by 
a significant reduction in urine protein-to-
creatinine ratio in the phosphorus-restricted 
group; when the change was compared 
with the control group, the change did not 
reach statistical significance (mean change, 
–75.78 mg/g vs –55.25 mg/d; P=.539). 

Limiting phosphorus intake did not result 
in change in serum and urine values or in 
eGFR at the end of the trial.

In conclusion, the authors said, “Although 
adherence to a phosphorus-restricted diet 
by patients with proteinuria led to a signifi-
cant decrease in urinary protein excretion, 
this change was not significantly different 



from that of the control diet. Further studies with 
larger sample sizes and different designs will reveal 
more evidence for a link between phosphorus 
intake and proteinuria.”

TRANSPLANTATION

ABO-Incompatible Kidney Transplant
Journal of Inflammation Research. 2022;15:3095-3101
In patients with end-stage kidney 
disease, kidney transplantation offers 
substantial survival advantage over 
hemodialysis. While the demand for 
donor organs increases, there is a 
considerable gap between availability 
of kidneys and the number of patients 
on the transplant wait list. The pool 
of deceased donors has been success-
fully expanded with donation follow-
ing circulatory death or kidneys from 
extended criteria donors.

Living-donor kidney transplant 
is associated with superior survival 
of both patient and graft compared 
with transplant from a deceased do-
nor, and has resulted in expansion of 
the donor pool. However, according 
to Federica Maritati, MD, and col-
leagues at the Nephrology, Dialysis, 
and Renal Transplant Unit at the 
University of Bologna, Italy, immu-
nologic barriers often create limita-
tions to living-donor transplant. The 
barriers are mainly associated with 
performed anti-human leukocyte 
antigen (HLA) antibodies and ABO 
system antibodies, which can cause 
hyperacute rejection.

For many years, ABO incompatible 
(ABOi) living-donor kidney transplan-
tation was contraindicated, due to the 
immunological impediment based on 
the presence of isohemagglutinins, 
natural antibodies reacting with non-
self ABO antigens. More recently, as 
the demand for kidney transplanta-
tion has increased, development of 
methods to expand the donor pool 
has gained importance. 

Specific desensitization strategies 
for ABOi transplantation have been 
developed, and outcomes in ABOi 
kidney transplantation have shown 
marked improvement. Previous 
studies have demonstrated that 
there is no difference in terms of 
graft failure, biopsy-proven acute 
rejection, and patient survival in 
ABOi kidney transplant versus ABO 
compatible kidney transplant. 

Dr. Maritati et al conducted a 
review summarizing the primary as-
pects of ABOi kidney transplantation 
and the techniques and strategies 
used to treat recipients to overcome 
the barrier. 

Outcomes Among Obese Kidney  
Transplant Recipients
Nephrology Dialysis Transplantation. 2022;37(3):584-594
Results of several previous studies have suggested that 
obese kidney transplant recipients have better survival 
rates compared with those undergoing dialysis. How-
ever, according to Clarisse Grèze, MD, and colleagues, 
access to kidney transplantation is limited among 
patients with obesity. The researchers conducted a 

study comparing patient and graft survival rates and 
post-renal transplant complications between obese re-
cipients and nonobese recipients. The researchers also 
sought to examine the effect of pretransplant weight 
loss in obese patients on transplant outcomes.

The prospective cohort study utilized data from two 
French registries, the Renal Epidemiology and Infor-
mation Network and CRISTAL, on 7270 kidney trans-
plant recipients between 2008 and 2014 in France. 

Abstract Roundup

Recurring hyperkalemia doesn’t 
need to derail your patients again 
and again. Consider VELTASSA—  
the only once-daily, sodium-free K+ 

binder that helps you manage  
hyperkalemia for your patients. 

*In the OPAL-HK 12-week study, VELTASSA 
significantly lowered mean serum K+ by  

1.01 mEq/L (P<0.001) to achieve and maintain 
normokalemia (3.8 to <5.1 mEq/L).2

PATIENT PORTRAYAL

OPAL-HK: A phase 3, 2-part, 12-week, multicenter study consisting of a 4-week, single-group, single-blind initial treatment phase 
and an 8-week, placebo-controlled, single-blind, randomized withdrawal phase in adult patients with CKD stage 3 or 4. Patients had 
serum K+ of 5.1 to <6.5 mEq/L and were receiving a stable dose of RAAS inhibitors. During the initial treatment phase, patients with 
mild hyperkalemia received an initial dose of VELTASSA 8.4 g/day (as a divided dose), and those with moderate to severe  
hyperkalemia received VELTASSA 16.8 g/day (as a divided dose). Part A primary endpoint: The mean change in serum K+ from 
baseline to Week 4. Part B primary endpoint: The mean change in serum K+ from Part B baseline to the earliest visit at which patient’s 
serum K+ was first outside of the range of 3.8 to <5.5 mEq/L, or to Part B Week 4 if the patient’s serum K+ remained in the range.2

INDICATION
VELTASSA is indicated for the treatment of hyperkalemia.

Limitation of Use: VELTASSA should not be used as an emergency treatment for life-threatening hyperkalemia because of its delayed 
onset of action.

IMPORTANT SAFETY INFORMATION
CONTRAINDICATIONS
VELTASSA is contraindicated in patients with a history of a hypersensitivity reaction to VELTASSA or any of its components.

WARNINGS AND PRECAUTIONS
Worsening of Gastrointestinal Motility: Avoid use of VELTASSA in patients with severe constipation, bowel obstruction or 
impaction, including abnormal post-operative bowel motility disorders, because VELTASSA may be ineffective and may worsen  
gastrointestinal conditions. Patients with a history of bowel obstruction or major gastrointestinal surgery, severe gastrointestinal  
disorders, or swallowing disorders were not included in clinical studies.

Hypomagnesemia: VELTASSA binds to magnesium in the colon, which can lead to hypomagnesemia. In clinical studies,  
hypomagnesemia was reported as an adverse reaction in 5.3% of patients treated with VELTASSA. Approximately 9% of  
patients in clinical trials developed hypomagnesemia with a serum magnesium value <1.4 mg/dL. 
Monitor serum magnesium. Consider magnesium supplementation in patients who develop low 
serum magnesium levels.

MOST COMMON ADVERSE REACTIONS
The most common adverse reactions (incidence ≥2%) were constipation (7.2%), hypomagnesemia  
(5.3%), diarrhea (4.8%), nausea (2.3%), abdominal discomfort (2.0%) and flatulence (2.0%).  
Mild to moderate hypersensitivity reactions were reported in 0.3% of patients treated with  
VELTASSA and included edema of the lips.

Please see Brief Summary of Prescribing Information on following page,   
and full Prescribing Information at www.VELTASSAhcp.com.
K+=potassium; CKD=chronic kidney disease; HF=heart failure; T2DM=type 2 diabetes mellitus;  RAAS=renin-angiotensin-aldosterone system.

VELTASSAhcp.com

TREAT HIGH K+ AND MAINTAIN NORMOKALEMIA IN YOUR PATIENTS WITH VELTASSA
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Outcomes among obese patients were compared with 
outcomes among nonobese patients and among obese 
patients who lost more than 10% of weight prior to 
the transplant (obese WL and obese nWL).

Among the obese patients, mean body mass index was 
32 kg/m2. Graft survival was lower in obese patients than 
in nonobese patients (hazard ratio [HR], 1.40; 95% CI, 
1.09-1.78; P=.007). Patient survival was similar between 
the two groups (HR, 0.94; 95% CI, 0.73-1.23; P=.66).

In comparisons between obese WL and obese 
nWL, graft survival was significantly lower in obese 
WL than in obese nWL (HR, 2.17; 95% CI, 1.02-
4.63; P=.045). The two groups were similar in pa-
tient survival (HR, 0.79; 95% CI, 0.35-1.77; P=.56).

In conclusion, the researchers said, “Grade 1 obe-
sity does not seem to be a risk factor for excess mor-
tality after kidney transplantation and should not be 
an obstacle to having access to a graft. Weight loss 

before a kidney transplant in these patients should 
not be essential for registration on the waiting list.”

Weight Loss Prior to Kidney Transplantation
Journal of Renal Nutrition. 2022;32(3):347-353
There is an association between obesity, a common 
comorbidity of chronic kidney disease (CKD), and 
complications following kidney transplantation. While 
most transplant programs use a body mass index (BMI) 

limit, there are few data available on 
the effect of conservative weight loss 
in kidney transplant candidates. Roy 
Hajjar, MD, and colleagues conducted 
a retrospective study to examine the 
efficacy of a basic conservative weight 
management program in morbidly 
obese kidney transplant candidates. 
The researchers also performed a 
comprehensive nutritional evaluation 
in a subset of participants.

Eligible patients had BMI >35 kg/
m2 and stage 4 or 5 CKD. The study 
intervention consisted of anthropo-
metric measurement every 3 months, 
consultation with a nutritionist, daily 
exercise, and counseling to encourage 
healthier eating habits. Quarterly and 
overall BMI targets were defined at 
study initiation. In a subset of partici-
pants, the researchers conducted a 
comprehensive nutritional evaluation 
designed to measure socioeconomic 
characteristics, food intake behavior, 
motivation for change, and a 4-day 
food diary.

A total of 80 patients were observed 
for a mean duration of 24 months. Ap-
proximately 26% of the cohort achieved 
successful weight loss (BMI <35 kg/
m2). There were associations between 
female sex and being close to the target 
at baseline and successful weight loss. 
At 1 year, the mean excess body weight 
loss was 84%. None of the patients with 
baseline BML >40 kg/m2 were success-
ful at meeting the study target.

A total of 44 patients were included 
in the comprehensive nutritional 
evaluation; of those, only 14.6% had 
previously received nutritional 
counseling for weight loss. On the 
food-intake behavior scale, cognitive 
restraint scored the highest. Most of 
the patients were motivated to lose 
weight, with 66% in the action phase. 
There was little evidence of overeating, 
with a recommended mean calculated 
caloric intake of 82.9%

“The conservative weight loss 
program can have limited but non-neg-
ligible success,” the researchers said. 
“Future successful nutritional interven-
tions should take into consideration 
this surprising comprehensive profile 
of morbidly obese kidney transplant 
candidates.” 

Abstract Roundup

Brief Summary of Prescribing Information.  Please see Full Prescribing 
Information for complete product information.

INDICATION AND USAGE 
VELTASSA is indicated for the treatment of hyperkalemia.

Limitation of Use:  VELTASSA should not be used as an emergency 
treatment for life-threatening hyperkalemia because of its delayed onset 
of action.

CONTRAINDICATIONS 
VELTASSA is contraindicated in patients with a history of a hypersensitivity 
reaction to VELTASSA or any of its components [see Adverse Reactions].
WARNINGS AND PRECAUTIONS
Worsening of Gastrointestinal Motility Avoid use of VELTASSA in 

including abnormal post-operative bowel motility disorders, because 
VELTASSA may be ineffective and may worsen gastrointestinal 
conditions.  Patients with a history of bowel obstruction or major 
gastrointestinal surgery, severe gastrointestinal disorders, or swallowing 
disorders were not included in the clinical studies. 

Hypomagnesemia VELTASSA binds to magnesium in the colon, which 
can lead to hypomagnesemia.  In clinical studies, hypomagnesemia 
was reported as an adverse reaction in 5.3% of patients treated with 

Consider magnesium supplementation in patients who develop low 
serum magnesium levels on VELTASSA.

ADVERSE REACTIONS 
The following adverse reaction is discussed in greater detail elsewhere 
in the label:

• Hypomagnesemia [see Warnings and Precautions]
Clinical Trials Experience Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates observed in the clinical 
trials of VELTASSA cannot be directly compared to rates in the clinical 
trials of other drugs and may not reflect the rates observed in practice.  
In the safety and efficacy clinical trials, 666 adult patients received at 
least one dose of VELTASSA, including 219 exposed for at least 6 months 
and 149 exposed for at least one year.  Table 1 provides a summary of 
the most common adverse reactions (occurring in ≥ 2% of patients) in 
patients treated with VELTASSA in these clinical trials.  Most adverse 
reactions were mild to moderate.  Constipation generally resolved during 
the course of treatment.

Table 1: Adverse Reactions Reported in ≥ 2% of Patients

Adverse Reactions Patients treated with VELTASSA 
(N=666)

Constipation 7.2%
Hypomagnesemia 5.3%
Diarrhea 4.8%
Nausea 2.3%
Abdominal discomfort 2.0%
Flatulence 2.0%

During the clinical studies, the most commonly reported adverse 
reactions leading to discontinuation of VELTASSA were gastrointestinal 
adverse reactions (2.7%), including vomiting (0.8%), diarrhea
(0.6%), constipation (0.5%) and flatulence (0.5%).  Mild to moderate 
hypersensitivity reactions were reported in 0.3% of patients treated with 
VELTASSA in clinical trials.  Reactions have included edema of the lips.

Laboratory Abnormalities Approximately 4.7% of patients in clinical 

mEq/L.  Approximately 9% of patients in clinical trials developed 
hypomagnesemia with a serum magnesium value < 1.4 mg/dL.

trials developed hypokalemia with a serum potassium value < 3.5

DRUG INTERACTIONS 
In clinical studies, VELTASSA decreased systemic exposure of some 
coadministered oral medications.  Binding of VELTASSA to other oral 
medications could cause decreased gastrointestinal absorption and 
loss of efficacy when taken close to the time VELTASSA is 
administered.  Administer other oral medications at least 3 hours 
before or 3 hours after VELTASSA.

Pregnancy
Risk Summary

VELTASSA is not absorbed systemically following oral administration and 
maternal use is not expected to result in fetal risk.

Lactation
Risk Summary

VELTASSA is not absorbed systemically by the mother, so breastfeeding 
is not expected to result in risk to the infant.

Pediatric Use Safety and efficacy in pediatric patients have not been 
established.

Geriatric Use Of the 666 patients treated with VELTASSA in clinical 
studies, 59.8% were age 65 and over, and 19.8% were age 75 and over.  
No overall differences in effectiveness were observed between these 
patients and younger patients.  Patients age 65 and older reported more 
gastrointestinal adverse reactions than younger patients. 

Renal Impairment Of the 666 patients treated with VELTASSA in clinical 
studies, 93% had chronic kidney disease (CKD).  No special dosing 
adjustments are needed for patients with renal impairment.

OVERDOSAGE
Doses of VELTASSA in excess of 50.4 grams per day have not been 
tested.  Excessive doses of VELTASSA may result in hypokalemia.  
Restore serum potassium if hypokalemia occurs.

PATIENT COUNSELING INFORMATION
Drug Interactions Advise patients who are taking other oral medication 

after) [see Drug Interactions].
Dosing Recommendations Inform patients to take VELTASSA as directed 
with or without food and adhere to their prescribed diets. Inform patients 
that VELTASSA should not be heated (e.g., microwaved) or added to 
heated foods or liquids and should not be taken in its dry form.

Manufactured for:
Relypsa, Inc.
Redwood City, CA  94063
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USE IN SPECIFIC POPULATIONS

to separate the dosing of VELTASSA by at least  3 hours (before or 

patients with severe constipation, bowel obstruction or impaction, 

VELTASSA [see Adverse Reactions].  Monitor serum magnesium.  
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Sarah Tolson

Implications of the 2023  
ESRD PPS Proposed Rule

When I started my journey in the re-
nal billing field in 2008, I was excit-
ed about the opportunity to make a 

difference in the lives of dialysis patients and 
to help dialysis facilities. I learned about the 
long history of Medicare reimbursement of 
dialysis treatments and how the fundamental 
principle behind Medicare’s coverage and 
reimbursement of dialysis is for Medicare 
to provide access to dialysis for people with 
ESRD. Access to coverage is critical in ensur-
ing there is never a need to bring back com-
mittees that decide who gets dialysis.

In addition to learning about dialysis death 
committees from the 1960s, I also learned 
how small the gap is between the cost to 
provide treatment and the amount Medicare 
reimburses. This gap narrowed further in 
2011 with the implementation of the ESRD 
Prospective Payment System (ESRD PPS). In the years following the rollout 
of the ESRD PPS, CMS has adjusted the rate at which they reimburse dialysis 
based on many different factors, one of which is the wage index.

CMS recently released the CY 2023 ESRD PPS Proposed Rule, which 
includes a proposed increase of 3.1% to the base rate. However, the facility 
impact file indicates there are facilities that will receive a decrease in reimburse-
ment under the proposed rule. The response I have observed in renal industry 
forums is a cry to CMS to consider the significant increase in labor costs since 
the beginning of the Public Health Emergency (PHE) in 2020 in the calcula-
tion for the 2023 ESRD PPS base rate. As labor costs are commonly cited as a 
main contributor to the need for a larger increase in the ESRD PPS, I thought it 
would be helpful to look at some data related to labor costs.

Using Bureau of Labor Statistics (BLS) data, I compared the national average 
annual wage per employee for a privately owned kidney dialysis center from 
2017 through 2021. Based on this information from the BLS, before the PHE 
(2017 through 2019) the average annual wage for an employee of a privately 
held kidney dialysis center was $57,943.33. During the PHE (2020-2021) the 
average wage increased to $65,052.50, which is an increase of 12.27%. These 
data are somewhat limited as only privately owned dialysis centers are includ-
ed; however, it does give us some insight into the changes in labor costs during 
the PHE.

I was also curious about how the ESRD PPS base rate changed during this 
same period. During this period, CMS began reimbursing separately for calci-
mimetics under TDAPA, and in 2021 CMS increased the ESRD PPS base rate 
by $9.93 to account for the increase in cost of dialysis treatments due to the 
utilization of calcimimetics. The average base rate from 2017 through 2019 was 
$233.06. The average base rate for 2020 and 2021, excluding the calcimimetics 

add-on of $9.93 for the 2021 base rate, was $241.27, an increase of 3.52%.
Considering the disparity in costs and reimbursement, I have been reach-

ing out to the dialysis facilities my company works with to make sure they are 
aware of the proposed changes and the opportunity to voice their concerns 
to CMS before the end of the comment period for the 2023 ESRD PPS. In my 
conversations with the leaders of these dialysis programs, they have highlighted 
additional financial challenges they have been navigating since the beginning 
of 2020, such as exacerbated training costs due to increased turnover, costs as-
sociated with coverage for staff that are out sick due to COVID-19, and supply 
costs that increased during the PHE and have not reverted to pre-PHE rates. 
Supply issues hit smaller facilities the hardest as they don’t have the same pur-
chasing power as large dialysis organizations. 

To recap, because the PHE and annual wages of privately owned kidney 
dialysis centers have increased more than 12%, CMS has increased the ESRD 
PPS base rate by 3.52%. In addition to increases in wages, dialysis facilities 
are struggling with other cost increases. When costs exceed reimbursement, 
dialysis facilities are at risk of closing—which would decrease access to care for 
those with ESRD that are on dialysis. Access to care for this medically fragile 
and vulnerable population must be preserved. 

Sarah Tolson is the director of operations for Sceptre Management Solutions, 

Inc., a company specializing in billing for outpatient ESRD dialysis programs, 

nephrology practices, and interventional nephrology. Your questions are welcome, 

and she can be reached at stolson@sceptremanagement.com, 801.775.8010, or 

via Sceptre’s website, www.sceptremanagement.com.
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