
Age-Adapted  
Definition of Chronic 
Kidney Disease

Chronic kidney disease (CKD) 
is associated with substantial 
morbidity, mortality, and health-

care costs worldwide. The diagnosis of 
CKD in adults is based on the presence 
of abnormalities of kidney structure 
or function, i.e., abnormal albumin-
uria or estimated glomerular filtration 
rate (eGFR) for more than 3 months, 
with implications for health. Targeted 
screening and more precise diagnoses 
of CKD have resulted from the develop-
ment of a uniform definition of CKD, 
leading to appropriate patient care and 
healthcare resource planning.

CKD is indicated by values of eGFR 
less than half the threshold of 60 mL/
min/1.73 m2, a reflection of an average 
loss of at least 50% of kidney function 
in a healthy young adult. Results of 
previous studies have demonstrated 
that, beginning at this threshold, lower 
eGFR values are associated with a 
graded increase in the relative risks of 
adverse outcomes in adults, including 
kidney failure, cardiovascular events, 
and mortality across all age categories.

There is a lack of consensus on the 
appropriateness of using a single eGFR 
threshold to define CKD, regardless of 
albuminuria. Because eGFR declines 
with age, using a fixed threshold may 
result in underdiagnosis in young adults 
and overdiagnosis in elderly individuals. 
Using a fixed-threshold definition may 
also be associated with an overestima-
tion of the burden of CKD in an aging 
population due to people who may not 

Finerenone and Cardiovascular 
Events in Patients with Type 2 
Diabetes and CKD

The cardiovascular risk associated with type 2 diabetes is exacerbated in 
chronic kidney disease (CKD). As the urinary albumin-to-creatinine ratio 
(with albumin measured in milligrams and creatinine measured in grams) 

exceeds 10 and the estimated glomerular filtration rate (eGFR) decreases below 
75 mL/min/1.73 m2, the risks of cardiovascular events and new-onset heart fail-
ure increase. The risk for cardiovascular events is higher than for kidney failure 
in most patients with CKD, making it important to identify and treat CKD to 
reduce the substantial burden of cardiovascular disease and heart failure of CKD 
in patients with type 2 diabetes.

In preclinical models and in patients with CKD in phase 2 studies, finerenone, 

Community-Level Vulnerability and Racial  
Disparities in Living Donor Kidney Transplant

There is increasing awareness of systemic inequalities in the healthcare sys-
tem in the United States, providing the impetus for a national movement for 
advancing racial equity via policy reforms to improve infrastructure as well 

as opportunities for education, employment, and affordable housing for racial 
minority populations. Those community-level factors influence economic prosper-
ity, development of disease, and access to quality healthcare. The World Health 
Organization has named improving the inequities in those social determinants of 
health fundamental to the elimination of health disparities.

There are well-recognized racial disparities in kidney transplant. Black popula-
tions are three times more likely to develop end-stage kidney disease (ESKD) com-
pared with White populations. However, according to A. Cozette Killian, MD, 
MPH, and colleagues, Black patients are disproportionally impacted by barriers 
at each step toward transplant. Racial disparities also are present in living donor 
kidney transplantation, the best treatment option for ESKD. Those disparities 
have increased over the past 2 decades.

Dr. Killian et al. conducted a retrospective, multicenter, cross-sectional study to 
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Brief Summary:
Please see Full Prescribing Information for additional information

INDICATIONS AND USAGE
Velphoro (sucroferric oxyhydroxide) is a phosphate binder indicated 
for the control of serum phosphorus levels in patients with chronic 
kidney disease on dialysis.
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Velphoro tablets must be chewed and not swallowed whole. To aid 
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M anaging blood pressure is probably the most important inter-
vention that a nephrologist pursues in slowing kidney pro-
gression and reducing cardiovascular risk in CKD patients.

The publication earlier this year1 of the Kidney Disease Im-
proving Global Outcomes (KDIGO) blood pressure (BP) manage-
ment guidelines for CKD patients coupled with the commentar-
ies that followed2-4 generated two recommendations that caught 
my eye. Foremost and strongest was a level 1B recommendation 
that blood pressure management should be standardized. The 
second and weaker recommendation was “adults with high BP 
and CKD be treated with a target SBP of <120 mmHg, when 
tolerated, using standardized office BP measurements” (level 2B 
recommendation).

The standardization of BP measurement is not something we 
emphasize in managing BP. Still, based on the latest guidelines it 
appears to be a key issue in managing BP, especially if one does it 
aggressively and aims for a systolic BP target of <120 mmHg.

A 2017 study  on standardization of BP by Rajiv Agarwal, MD, 
from Indiana5 is worth spending some time on. This was a single-
center study based at the Indiana VA. Dr. Agarwal recruited 275 pa-
tients with chronic kidney disease who had a BP <140/90 mm Hg 
when they came to the clinic. The patients were overwhelmingly 
men (because this was a VA population) and were on three BP 
medications on average. 

Agarwal measured BP in a similar way to the SPRINT study. BP 
measurement was done generally with the patient in fasting state 
and in the morning. He used the Omron HEM 907 oscillometric 
monitor (Omron Healthcare) and ensured that the cuff size was ap-
propriate for the arm. The participant rested quietly for 5 minutes 
in a seated position with the arm at the level of the heart. Three 
consecutive recordings approximately 30 seconds apart were made 
and no observer was present in the room during these measure-
ments. The BP was deemed “research-grade.” The technique was 
similar to that reported in the SPRINT study and in the ACCORD 
study (although in ACCORD there was no 5-minute quiet period).

Agarwal reported that the research-grade systolic BP was 
12.7 mm Hg lower with wide limits of agreement (−46.1 to 
20.7 mm Hg) as compared with routine clinic measurements. 
Research grade systolic BP was 7.9 mm Hg lower than daytime 
ambulatory systolic BP and had wide agreement limits (−33.2 
to 17.4 mm Hg). Even setting aside the relative inaccuracy of 
research-grade BP, the point is that research-grade BPs were sub-
stantially lower than routinely measured single recordings in the 
clinic. Agarwal concluded that if one wants to take an aggressive 
SPRINT-like approach in targeting a systolic BP of <120 mmHg, it 
is important to use the research-grade BP methodology. 

Agarwal also measured left ventricular hypertrophy by echo-
cardiography and reported that the relationship of routine clinic 
recordings to target organ damage measured by echocardiographic 
recordings was weaker compared with research-grade or ambulato-
ry BP recordings, further supporting the idea of adopting research-
grade methodology in clinic for managing BP.

The KDIGO guideline working group writes: “It is recognized 
that standardized BP measurements increase the burden to pa-
tients, healthcare providers, and healthcare facilities. However, 
this recommendation is rated as strong because the working group 
considers it to be essential and it outweighs any potential burden to 
its implementation. The recommendation should be widely adopted 
in clinical practice since accurate measurements will ensure that 
proper guidance is being applied to the management of BP, as it is 
to the management of other risk factors.”

The other question one could ask is whether  a “fudge factor” ap-
plied to adjust down clinic BP reliably estimates research-grade BP. The 
answer is no:  the relationship between routine office BP and standard-
ized office BP is highly variable, for individuals with and without CKD.

So my take on this is that every nephrologist who sees patients 
with CKD needs to look at how BP is measured in his or her prac-
tice and move in the direction of adopting research-grade processes 
in measuring BP. It is one more thing to do, but it is likely to be 
very worthwhile if one wants to aggressively manage BP in both 
slowing kidney progression and reducing cardiovascular risk.  

REFERENCES
1.	 Cheung AK, Chang TI, Cushman WC, et al. Executive summary of the KDIGO 2021 

Clinical Practice Guideline for the Management of Blood Pressure in Chronic Kidney 
Disease. Kidney Int. 2021 Mar;99(3):559-569. doi: 10.1016/j.kint.2020.10.026.

2.	 Foti KE, Wang D, Chang AR, et al. Potential implications of the 2021 KDIGO blood pres-
sure guideline for adults with chronic kidney disease in the United States. Kidney 
Int. 2021 Mar;99(3):686-695. doi: 10.1016/j.kint.2020.12.019.

3.	 Wheeler DC, Becker GJ. Summary of KDIGO guideline. What do we really know about 
management of blood pressure in patients with chronic kidney disease? Kidney Int. 
2013 Mar;83(3):377-83. doi: 10.1038/ki.2012.425. Epub 2013 Jan 16.

4.	 Mann JFE, Chang TI, Cushman WC, et al. Commentary on the KDIGO 2021 Clinical Prac-
tice Guideline for the Management of Blood Pressure in CKD. Curr Cardiol Rep. 2021 
Aug 16;23(9):132. doi: 10.1007/s11886-021-01559-3. PMID: 34398316; PMCID: PMC8366157.

5.	 Agarwal R. Implications of blood pressure measurement technique for implemen-
tation of Systolic Blood Pressure Intervention Trial (SPRINT). J Am Heart Assoc. 
2017;6:e004536. This key paper demonstrated that in individuals with CKD, there is 
a wide variability in terms of BP measured routinely versus. by standardized tech-
nique, and that these differences are unpredictable in any given individual.

From the Chair

Blood Pressure Standardization is the 
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Racial disparities in 
living donor kidney 
transplant have 
increased over the last 
20 years. Researchers 
conducted a study to 
determine whether 
racial disparities 
persist in living donor 
kidney transplant 
independent of 
community-level 
vulnerability.

Recipients who lived 
in more vulnerable 
communities had 
lower likelihood of 
living donor kidney 
transplant compared 
with those who lived 
in less vulnerable 
communities.

Community-level  
vulnerability was 
associated with access 
to living donor kidney 
transplant, but only 
partially explained 
racial disparities in liv-
ing donor transplant. 
The adverse effects of 
living in more vulner-
able communities 
were worse for Black 
recipients.

TAKEAWAY POINTS

examine whether racial disparities persist 
in living donor kidney transplant indepen-
dent of community-level vulnerability. Re-
sults were reported online in JAMA Surgery 
[doi:10.1001/jamasurg.2021.4410].

Study exposures were recipient race and 
the 2018 US Centers for Disease Control 
and Prevention (CDC) Social Vulnerability 
Index (SVI). Census-tract-level SVI data 
were linked to census tracts within each 
recipient zip code. Community-level vulner-
ability was described using the median SVI 
measure among the census tracts within 
a zip code. The primary outcomes and 
measures were kidney transplant donor 
type (deceased vs living). The association 
between SVI and living donor kidney trans-
plant was evaluated using modified Poisson 
regression. The researchers also estimated 
the likelihood of living donor kidney trans-
plant among races, independent of commu-
nity-level vulnerability and recipient-level 
characteristics.

The study included 19,287 adult kidney 
only transplant recipients; of those, 32% 
(n=6080) received a living donor kidney 
transplant. All comparisons between the 
group of living donor transplant recipients 
and deceased donor transplant recipients 
were statistically significant. Living donor 
recipients were younger (median 52 years 
vs 55 years) and more often male (63% 
vs 59%). Overall, the transplant recipients 
were primarily White, but a larger propor-
tion of living donor recipients were White 
(80% vs 56%), while smaller proportions 
were Black (13% vs 34%) or of other races 
(8% vs 11%).

A greater percentage of living donor recipi-
ents received a preemptive transplant (33% 
vs 8%) or had fewer median years receiving 
dialysis compared with deceased donor re-
cipients (0.6 years vs 4.0 years). More living 
donor recipients were working for income 
and had greater than a high school education 
compared with deceased donor recipients 
(48% vs 25% and 66% vs 50%, respectively). 
White living donor recipients were living 
in less vulnerable communities than Black 
recipients (SVI, 0.4 vs 0.6).

In analyses adjusted for recipient-level 
characteristics, there was an association be-
tween higher SVI and 3% lower likelihood 
of living donor kidney transplant (adjusted 
relative risk [aRR], 0.97; 95% confidence 
interval [CI], 0.96-0.98; P<.001). Recipients 
living in communities with SVI similar to 
the 10457 zip code (Bronx, NY) had 26% 
lower likelihood of living donor kidney 
transplant than recipients in communities 
with SVI similar to the 90210 zip code 
(Beverly Hills, CA) (aRR, 0.74; 95% CI, 
0.69-0.80; P<.001).

In unadjusted analyses for race, the likeli-
hood of living donor kidney transplant was 

64% lower in Black recipients than in White 
recipients (RR, 0.36; 95% CI, 0.34-0.39; 
P<.001) and 38% lower in recipients of oth-
er races than in White recipients (RR, 0.62; 
95% CI, 0.57-0.67; P<.001). Following 
adjustment for recipient-level characteristics 
and community-level vulnerability, Black 
recipients had a 37% lower likelihood of 
living donor kidney transplant (aRR, 0.63; 
95% CI, 0.59-0.67; P<.001) and recipients 
of other races had 24% lower likelihood of 
living donor kidney transplant (aRR, 0.76; 
95% CI, 0.70-0.82; P<.001) compared with 
White recipients.

In a fully adjusted model, there was a 
significant association with the interaction 
between SVI and race and living donor 
kidney transplant. While Black recipients 
and recipients of other races demonstrated 
lower likelihood of living donor kidney 
transplant (aRR 0.78; 95% CI, 0.67-0.90; 
P<.001 and aRR, 0.74; 95% CI, 0.63-0.86; 
P<001, respectively) compared with White 
counterparts (P for interaction=.01), only 
the interaction between SVI and Black 
recipients was significantly associated with 
living donor kidney transplant (ratio of 
aRRs, 0.67; 95% CI, 0.51-0.87; P=.003). 
Black recipients in zip codes similar to 
90210 had 24% lower likelihood of living 
donor kidney transplant (aRR, 0.76; 95% 
CI, 0.66-0.86; P<.001), while Black recipi-
ents in zip codes with SVI similar to the 
10457 zip code had 48% lower likelihood of 
living donor kidney transplant (aRR, 0.52; 
95% CI, 0.45-0.60; P<.001) compared with 
White counterparts.

The authors cited some limitations to 
the study finding: SVI may not account for 
other neighborhood-level determinants of 
health that impact access to living donor 
kidney transplant; the unavoidable inaccu-
racies in census tract-level data aggregated 
to the zip code level; and the retrospective 
study design.

In conclusion, the researchers said, “In 
this study of kidney transplant recipients, 
the CDC SVI allowed for the most com-
prehensive evaluation of community-level 
vulnerability on disparate access to living 
donor kidney transplant to date. While 
greater community-level vulnerability was 
associated with lower likelihood of living 
donor kidney transplant, accounting for 
this only partially explained living donor 
kidney transplant racial disparities. Even 
among recipients in the least vulnerable US 
communities, recipients from racial minor-
ity groups were less likely to receive living 
donor kidney transplant. Importantly, the 
negative effects of living in a more vulner-
able community were worse for Black pa-
tients. Thus, while policy reform is needed 
to improve disparate social determinants of 
health, evaluation of other factors that may 
impact access to living donor kidney trans-
plant among racial minority populations is 
warranted.” 

6 Nephrology Times  |  November/December 2021

News

Vulnerability and Racial Disparities

continued from page 1

Nephrology Times (ISSN 1940-5960) is published 

monthly by AMC Media Group, at Madison Avenue, 

Manalapan, NJ 07726. Printed in the U.S.A.  

© Copyright 2021 by AMC Media Group. Subscription 

information and orders: Physicians who are listed 

with AMA/AOA as having a primary or secondary 

specialty related to nephrology within the US 

are eligible for a free subscription. If you are not 

currently receiving the publication, send an email 

with your name, address, and specialty to Tori  

Socha at: tsocha@amcmediagroup.com.  

For customer service on your free subscription, 

please call 732.490.5530. Annual subscription rates: 

US: $99 individual, $200 institution. 

Postmaster: Send address change to:  

Nephrology Times, 630 Madison Avenue, 2nd Floor, 

Manalapan, NJ 07726. No part of this publication 

may be reproduced without the written permission 

of the publisher. The appearance of advertising in 

Nephrology Times does not constitute on the part of 

AMC Media Group a guarantee of endorsement of the 

quality or value of the advertised product or services 

or of the claims made for them by their advertisers.

PUBLISHER 
Gene Conselyea

NEPHROLOGY TIMES STAFF

EDITORIAL

MANAGING EDITOR 
Victoria Socha

CONTRIBUTING EDITOR 
Eric Raible

DIGITAL PROJECTS MANAGER 
Chris Gedikli

ART DIRECTOR 
Ari Mihos

ASSISTANT ART DIRECTOR 
John Salesi

ADVERTISING

ACCOUNT MANAGERS

Jen Callow
jcallow@amcmediagroup.com

Recruitment advertising orders  
can be sent to:

DIRECTOR, RECRUITMENT CLASSIFIEDS

Lauren Morgan
lmorgan@amcmediagroup.com

Visit us at www.nephtimes.com

630 Madison Avenue
Manalapan, NJ 07726



News

7Nephrology Times  |  November/December 2021

Researchers reported 
the results from the 
FIGARO-DKD trial in 
patients with type 2 
diabetes and CKD.

The primary outcome—
a composite of death 
from cardiovascular 
causes, nonfatal 
myocardial infarc-
tion, nonfatal stroke, 
or hospitalization for 
heart failure—occurred 
in 12.4% of patients in 
the finerenone group 
and 14.2% of those in 
the placebo group.

The kidney composite 
outcome of kidney 
failure occurred in 
108 patients in the fi-
nerenone group (2.9%) 
and 139 in the placebo 
group (3.8%); (HR, 0.77; 
95% CI, 0.60-0.99).

TAKEAWAY POINTS

a selective nonsteroidal mineralocorticoid 
receptor antagonist, improved markers of 
kidney and cardiovascular damage. In the 
phase 3 FIDELIO-DKD (Finerenone in Reduc-
ing Kidney Failure and Disease Progression 
in Diabetic Kidney Disease) trial, finerenone 
improved kidney outcomes in patients with 
predominately stage 3 or 4 CKD with severely 
elevated albuminuria and type 2 diabetes.

The FIGARO-DKD (Finerenone in Reduc-
ing Cardiovascular Mortality and morbidity 
in Diabetic Kidney Disease) trial examined 
whether finerenone would lead to lower 
risks of cardiovascular events and death from 
cardiovascular causes in patients with either 
stage 2 or 4 CKD and moderately elevated 
albuminuria or stage 1 or 2 CKD and severely 
increased albuminuria. Bertram Pitt, MD, 
and colleagues reported results of FIGARO-
DKD online in the New England Journal of 
Medicine [doi:10.1056/NeJMOA2110956].

FIGARO-DKD was a phase 3, multicenter, 
randomized, double-blind, placebo-con-
trolled, event-driven clinical trial. Patients 
with CKD and type 2 diabetes were random-
ly assigned to receive finerenone or placebo. 
Eligible patients were adults ≥18 years of 
age treated with a renin-angiotensin system 
(RAS) inhibitor at the maximum dose on 
the manufacturer’s label that did not cause 
unacceptable side effects. Eligibility criteria 
included urinary albumin-to-creatinine ratio 
of 30 to <300 mg/g and an eGFR of 25 to 
90 mL/min/1.73 m2 (stage 2 to 4 CKD) or a 
urinary albumin-to-creatinine ratio of 300 to 
5000 mg/g and an eGFR of at least 60 mL/
min/1.73 m2 (stage 1 or 2 CKD).

The primary outcome of interest, assessed 
in a time-to-event analysis, was a composite 
of death from cardiovascular causes, nonfa-
tal myocardial infarction, nonfatal stroke, or 
hospitalization for heart failure. The first sec-
ondary outcome of interest was a composite 

of kidney failure, a sustained decrease from 
baseline of at least 40% in eGFR, or death 
from renal causes. Safety was measured as 
investigator-reported adverse events.

A total of 19,381 patients from 48 coun-
tries underwent screening from September 
2015 through October 2018. Of those, 
7437 patients underwent randomization. 
Due to critical violations of Good Clinical 
Practice, 85 patients were prospectively 
excluded, resulting in a final analysis cohort 
of 7352 patients; 3686 in the finerenone 
group and 3666 in the placebo group.

The two groups were balanced in baseline 
characteristics and medications, including 
the dose of RAS inhibitor. At baseline, 8.4% 
of patients were being treated with a sodi-
um-glucose co-transporter 2 (SGLT2) inhibi-
tor and 7.5% with a glucagon-like peptide-1 
(GLP-1) receptor agonist; an additional 
15.8% and 11.3% of patients, respectively, 
initiated treatment during the trial.

At the end of the trial, at a median follow-
up of 3.4 years, vital status was ascertained 
for 99.8% of patients included in the 
primary analysis (n=7352). The trial was 
ongoing during the COVID-19 pandemic, re-
sulting in trial disruption for 2096 patients 
(28.5%; due mostly to missed trial visits). 
The incidence of premature discontinuation 
of the trial regimen was balanced between 
the two groups (27.4% in the finerenone 
group and 27.7% in the placebo group). The 
mean daily dose of finerenone was 17.5 
mg and the mean daily dose of placebo was 
18.2 mg. Adherence to the trial regimen 
from randomization until receipt of the last 
dose was 91.5% in the finerenone group and 
92.9% in the placebo group.

In the finerenone group, the incidence of 
the primary outcome was significantly lower 
than in the placebo group (12.4% [458/3686] 
vs 14.2% [519/3666]; hazard ratio [HR], 0.87; 
95% confidence interval [CI], 0.76-0.98; P=.03). 
The benefit was driven primarily by lower 
incidence of hospitalization for heart failure; 

the incidence of hospitalization for heart failure 
was lower in the finerenone group than in the 
placebo group (3.2% [117 patients] vs 4.4% 
[163 patients]; HR, 0.71; 95% CI, 0.56-0.90).

There were no significant differences be-
tween the two groups in the incidence of the 
first secondary outcome of kidney failure, a 
sustained decrease from baseline of at least 
40% in eGFR, or death from renal causes 
(9.5% [350 patients] in the finerenone group 
and 10.8% [395 patients] in the placebo 
group; HR, 0.87; 95% CI, 0.76-1.01). Fol-
lowing adjustment for the competing risk of 
death, results were consistent. Thirty-two 
patients in the finerenone group (0.9%) de-
veloped end-stage kidney disease compared 
with 49 patients (1.3%) in the placebo group 
(HR, 0.64; 95% CI, 0.41-0.995).

The reduction in the urinary albumin-to-
creatinine ratio from baseline to month 4 
was 32% greater with finerenone compared 
with placebo (ratio of least-squares mean 
change from baseline, 0.68; 95% CI, 0.65-
0.70). Following adjustment for the compet-
ing risk of death, results were similar. The 
kidney composite outcome of kidney failure 
occurred in 108 patients in the finerenone 
group (2.9%) and 139 in the placebo group 
(3.8%); (HR, 0.77; 95% CI, 0.60-0.99).

There were no substantial differences 
between the two groups in the incidence of 
adverse events. The incidence of discontinu-
ation of the trial regimen due to hyperka-
lemia was higher in the finerenone group 
than in the placebo group (1.2% vs 0.4%).

The researchers noted that generalizabil-
ity of the study findings may be restricted 
because few Black patients underwent 
randomization.

In conclusion, the authors said, “Among 
patients with type 2 diabetes and stage 2 
to 4 CKD with moderately elevated albu-
minuria or stage 1 or 2 CKD with severely 
elevated albuminuria, finerenone therapy 
improved cardiovascular outcomes as com-
pared with placebo.” 

Finerenone and Cardiovascular Events

continued from page 1
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With KERENDIA, 
a di� erent pathway leads 
to di� erent possibilities1,2

In adult patients with CKD associated with T2D

KERENDIA o� ers a di� erent path forward
• KERENDIA is the � rst and only selective MRA with a nonsteroidal structure

• KERENDIA blocks MR overactivation, which is thought to contribute to in� ammation
and � brosis that can lead to CKD progression 

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

MOST COMMON ADVERSE REACTIONS:
• Adverse reactions reported in ≥1% 
of patients on KERENDIA and more 
frequently than placebo: hyperkalemia 
(18.3% vs. 9%), hypotension (4.8% vs. 
3.4%), and hyponatremia (1.4% vs. 0.7%)

DRUG INTERACTIONS:
• Strong CYP3A4 Inhibitors: Concomitant 
use of KERENDIA with strong CYP3A4 
inhibitors is contraindicated. Avoid 
concomitant intake of grapefruit or 
grapefruit juice

• Moderate and Weak CYP3A4 Inhibitors:
Monitor serum potassium during drug 
initiation or dosage adjustment of either 
KERENDIA or the moderate or weak 
CYP3A4 inhibitor and adjust KERENDIA 
dosage as appropriate 

• Strong and Moderate CYP3A4
Inducers: Avoid concomitant use of 
KERENDIA with strong or moderate 
CYP3A4 inducers

USE IN SPECIFIC POPULATIONS
• Lactation: Avoid breastfeeding during 
treatment with KERENDIA and for 1 day 
after treatment 

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

Please read the Brief Summary of the 
KERENDIA Prescribing Information on the 
following page.

CKD=chronic kidney disease; CV=cardiovascular; 
MR=mineralocorticoid receptor; MRA=mineralocorticoid 
receptor antagonist; T2D=type 2 diabetes.

References: 1. KERENDIA (� nerenone) [prescribing
information]. Whippany, NJ: Bayer HealthCare 
Pharmaceuticals, Inc; July 2021. 2. Bakris GL,
et al; FIDELIO-DKD Investigators. N Engl J Med. 
2020;383(23):2219-2229.

Learn more about KERENDIA 
and the FIDELIO-DKD trial

© 2021 Bayer. All rights reserved. BAYER, the Bayer Cross, 
and KERENDIA are registered trademarks of Bayer.

All other trademarks are property of their respective owners. 
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INDICATION:
• KERENDIA is indicated to reduce the risk of 
sustained eGFR decline, end-stage kidney 
disease, cardiovascular death, non-fatal 
myocardial infarction, and hospitalization for 
heart failure in adult patients with chronic 
kidney disease (CKD) associated with type 2 
diabetes (T2D)

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS: 
• Concomitant use with strong CYP3A4 inhibitors 
• Patients with adrenal insuª  ciency 

WARNINGS AND PRECAUTIONS:
• Hyperkalemia: KERENDIA can cause 
hyperkalemia. The risk for developing 
hyperkalemia increases with decreasing kidney 
function and is greater in patients with higher 
baseline potassium levels or other risk factors 
for hyperkalemia. Measure serum potassium 
and eGFR in all patients before initiation of 
treatment with KERENDIA and dose accordingly. 
Do not initiate KERENDIA if serum potassium
is >5.0 mEq/L

Measure serum potassium periodically during
treatment with KERENDIA and adjust dose 
accordingly. More frequent monitoring may be 
necessary for patients at risk for hyperkalemia, 
including those on concomitant medications 
that impair potassium excretion or increase 
serum potassium
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• KERENDIA blocks MR overactivation, which is thought to contribute to in� ammation
and � brosis that can lead to CKD progression 

• In adults with CKD associated with T2D, KERENDIA is proven to slow CKD progression 
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• Adverse reactions reported in ≥1% 
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• Strong CYP3A4 Inhibitors: Concomitant 
use of KERENDIA with strong CYP3A4 
inhibitors is contraindicated. Avoid 
concomitant intake of grapefruit or 
grapefruit juice

• Moderate and Weak CYP3A4 Inhibitors:
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• Concomitant use with strong CYP3A4 inhibitors 
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WARNINGS AND PRECAUTIONS:
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hyperkalemia. The risk for developing 
hyperkalemia increases with decreasing kidney 
function and is greater in patients with higher 
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KERENDIA (finerenone) tablets, for oral use
Initial U.S. Approval: 2021

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

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

4 CONTRAINDICATIONS
Kerendia is contraindicated in patients: 
 •  Who are receiving concomitant treatment with strong CYP3A4 inhibitors [see Drug 

Interactions (7.1)].
 • With adrenal insufficiency.

5 WARNINGS AND PRECAUTIONS
5.1 Hyperkalemia
Kerendia can cause hyperkalemia [(see Adverse Reactions (6.1)]. 
The risk for developing hyperkalemia increases with decreasing kidney function and 
is greater in patients with higher baseline potassium levels or other risk factors for 
hyperkalemia. Measure serum potassium and eGFR in all patients before initiation of 
treatment with Kerendia and dose accordingly [see Dosage and Administration (2.1)].  
Do not initiate Kerendia if serum potassium is > 5.0 mEq/L. 
Measure serum potassium periodically during treatment with Kerendia and adjust dose 
accordingly [see Dosage and Administration (2.3)]. More frequent monitoring may be necessary 
for patients at risk for hyperkalemia, including those on concomitant medications that impair 
potassium excretion or increase serum potassium [see Drug Interactions (7.1), 7.2)].

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

6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed in practice.
The safety of Kerendia was evaluated in the randomized, double-blind, placebo-controlled, 
multicenter pivotal phase 3 study FIDELIO-DKD. In this study, 2827 patients received 
Kerendia (10 or 20 mg once daily) and 2831 received placebo. For patients in the Kerendia 
group, the mean duration of treatment was 2.2 years.
Overall, serious adverse reactions occurred in 32% of patients receiving Kerendia and in 
34% of patients receiving placebo. Permanent discontinuation due to adverse reactions 
occurred in 7% of patients receiving Kerendia and in 6% of patients receiving placebo. 
Hyperkalemia led to permanent discontinuation of treatment in 2.3% of patients receiving 
Kerendia versus 0.9% of patients receiving placebo.
The most frequently reported (≥ 10%) adverse reaction was hyperkalemia [see Warnings 
and Precautions (5.1)]. Hospitalization due to hyperkalemia for the Kerendia group was 
1.4% versus 0.3% in the placebo group. 

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

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

Adverse reactions Kerendia
N = 2827

n (%)

Placebo
N = 2831

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

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

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

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

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

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

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
There are no available data on Kerendia use in pregnancy to evaluate for a drug-associated 
risk of major birth defects, miscarriage or adverse maternal or fetal outcomes. Animal 
studies have shown developmental toxicity at exposures about 4 times those expected in 
humans. (see Data). The clinical significance of these findings is unclear. 
The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss or 
other adverse outcomes. In the U.S. general population, the estimated background risk 
of major birth defects and miscarriage in clinically recognized pregnancies is 2 to 4% and  
15 to 20%, respectively.

Data
Animal Data 
In the embryo-fetal toxicity study in rats, finerenone resulted in reduced placental weights 
and signs of fetal toxicity, including reduced fetal weights and retarded ossification at 
the maternal toxic dose of 10 mg/kg/day corresponding to an AUCunbound of 19 times 
that in humans. At 30 mg/kg/day, the incidence of visceral and skeletal variations was 
increased (slight edema, shortened umbilical cord, slightly enlarged fontanelle) and  
one fetus showed complex malformations including a rare malformation (double aortic 
arch) at an AUCunbound of about 25 times that in humans. The doses free of any findings 
(low dose in rats, high dose in rabbits) provide safety margins of 10 to 13 times for the 
AUCunbound expected in humans. 
When rats were exposed during pregnancy and lactation in the pre- and postnatal 
developmental toxicity study, increased pup mortality and other adverse effects (lower  
pup weight, delayed pinna unfolding) were observed at about 4 times the AUCunbound 
expected in humans. In addition, the offspring showed slightly increased locomotor 
activity, but no other neurobehavioral changes starting at about 4 times the AUCunbound 
expected in humans. The dose free of findings provides a safety margin of about  
2 times for the AUCunbound expected in humans. 

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

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

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

8.6 Hepatic Impairment
Avoid use of Kerendia in patients with severe hepatic impairment (Child Pugh C). 
No dosage adjustment is recommended in patients with mild or moderate hepatic 
impairment (Child Pugh A or B).
Consider additional serum potassium monitoring in patients with moderate hepatic impairment 
(Child Pugh B) [see Dosing and Administration (2.3) and Clinical Pharmacology (12.3)].

10 OVERDOSAGE
In the event of suspected overdose, immediately interrupt Kerendia treatment. The most 
likely manifestation of overdose is hyperkalemia. If hyperkalemia develops, standard 
treatment should be initiated. 
Finerenone is unlikely to be efficiently removed by hemodialysis given its fraction bound to 
plasma proteins of about 90%. 

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
Finerenone was non-genotoxic in an in vitro bacterial reverse mutation (Ames) assay, the 
in vitro chromosomal aberration assay in cultured Chinese hamster V79 cells, or the in vivo 
micronucleus assay in mice.
In 2-year carcinogenicity studies, finerenone did not show a statistically significant  
increase in tumor response in Wistar rats or in CD1 mice. In male mice, Leydig cell 
adenoma was numerically increased at a dose representing 26 times the AUCunbound in 
humans and is not considered clinically relevant. Finerenone did not impair fertility in male 
rats but impaired fertility in female rats at 20 times AUC to the maximum human exposure.

17 PATIENT COUNSELING INFORMATION
Advise patients of the need for periodic monitoring of serum potassium levels. Advise patients 
receiving Kerendia to consult with their physician before using potassium supplements  
or salt substitutes containing potassium [see Warnings and Precautions (5.1)]. 
Advise patients to avoid strong or moderate CYP3A4 inducers and to find alternative  
medicinal products with no or weak potential to induce CYP3A4 [see Drug Interactions (7.1)].
Avoid concomitant intake of grapefruit or grapefruit juice as it is expected to increase  
the plasma concentration of finerenone [see Drug Interactions (7.1)].
Advise women that breastfeeding is not recommended at the time of treatment with 
KERENDIA and for 1 day after treatment [see Use in Specific Populations (8.2)]. 
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Researchers 
conducted a 
population-based 
cohort study to 
compare outcomes 
associated with 
chronic kidney disease 
as defined by a fixed 
versus an age-
adapted estimated 
glomerular filtration 
rate (eGFR) threshold.

The 5-year risks of 
kidney failure and 
death were lower in 
the fixed-threshold 
cohort compared 
with the age-adapted 
cohort (1.7% vs 3.0% 
and 21.9% vs 25.4%, 
respectively).

In elderly people, the 
5-year risks of kidney 
failure and death were 
similar to those of 
non-CKD controls.

TAKEAWAY POINTS

have increased risks of adverse outcomes. 
Researchers have proposed an age-adapted 
CKD definition, with eGFR thresholds of 
75, 60, and 45 mL/min/1.73 m2 for those 
younger than 40 years, those 40 to 64 years, 
and those 65 years and older, respectively. 

Ping Liu, PhD, and colleagues conducted 
a population-based cohort study to identify 
adults with incident CKD according to the 
fixed-threshold and the age-adapted threshold 
definitions. The researchers sought to esti-
mate incidence rates of CKD and the risks of 
kidney failure and death. They also compared 
the risks in people ≥65 years of age with nor-
mal to mild albuminuria who were diagnosed 
with CKD based only on the fixed-threshold 
definition (index eGFR, 45-59 mL/min/1.73 
m2) with a control group with similar char-
acteristics who did not have CKD (sustained 
eGFR, 60-89 mL/min/1.73 m2). Results were 
reported online in JAMA Internal Medicine 
[doi:10.1001/jamainternmed.2021.4813].

The study was conducted in Alberta, 
Canada, and utilized linked administrative 
and laboratory data from adults with incident 
CKD from April 1, 2009, to March 31, 2017. 
Controls without CKD were ≤65 years of 
age with a sustained eGFR of 60 to 80 mL/
min/1.73 m2 for longer than 3 months and 
normal/mild albuminuria. Follow-up contin-
ued until March 31, 2019.

The primary outcome of interest was the 
earlier of kidney failure or all-cause mortali-
ty, which were treated as competing events. 
Kidney failure was defined as the earlier of 
the initiation of kidney replacement therapy 
or a sustained eGFR of less than 15 mL/
min/1.73 m2 for more than 90 days.

The fixed-threshold cohort included 
127,132 adults with incident CKD and 
the age-adapted threshold cohort included 
81,209 adults with incident CKD.  The 

incidence rate of CKD was 60% higher us-
ing the fixed-threshold definition compared 
with the age-adapted threshold (537 vs 
343 new cases per 100,000 person-years). 
Among individuals ≥65 years of age, the 
rate differences were more pronounced: 
age 65-79 years, 2356 vs 714 per 100,000 
person years; ≥80 years, 3767 vs 2597 per 
100,000 person years. Among individuals 
<40 years of age, the age-adapted threshold 
definition yielded an 85% lower incidence 
rate (14 vs 91 per 100,000 person-years).

The fixed-threshold cohort was older, had 
a higher index eGFR, and was less likely 
to have moderate-to-severe albuminuria at 
baseline compared with the age-adapted 
cohort (20% vs 25%). In the fixed-threshold 
cohort, those in older groups were more 
likely to have normal/mild albuminuria 
(33%, 72%, and 77% for age <40, 40-64, 
and ≥65 years, respectively). In the age-
adapted cohort, the opposite was observed 
(74%, 72%, and 67%, respectively).

A total of 53,906 adults were included 
in both cohorts. Of those, 69% (n=37,018) 
were captured by both definitions on the 
same day, 30% (n=16,157) were captured a 
median of 1.9 years earlier by the fixed-
threshold definition, and 1% (n=731) were 
captured a median of 1.4 years earlier by 
the age-adapted definition.

Of the fixed-threshold cohort members, 
72,703 did not have CKD according to the 
age-adapted definition (57.2%). Of those, 
74.7% (n=54,342) were ≥65 years of age and 
had an index eGFR of 45 to 59 mL/min/1.73 
m2 with normal/mild albuminuria at baseline; 
41.1% (n=30,093) had neither diabetes or 
cardiovascular disease. 

The non-CKD elderly control group in-
cluded 90,393 people ≥65 years of age with 
a sustained eGFR of 60 to 89 mL/min/1.73 
m2 with mild/normal albuminuria.

In the fixed-threshold cohort, the risks 
of kidney failure and death at 5 years were 

1.7% and 21.9%, respectively. The corre-
sponding risks in the age-adapted cohort 
were 3.0% and 25.4%. 

Among those with an index eGFR of 15 to 
44 mL/min/1.73 m2, there was an association 
between lower eGFR and higher absolute risks 
of adverse outcomes, regardless of age. Most 
elderly people who entered the fixed-threshold 
cohort had an index eGFR of 45 to 59 mL/
min/1.73 m2. Among that group, the 5-year 
absolute risk of kidney failure was similar in 
magnitude (≤0.12%) to that seen in people 
without CKD (eGFR 60-89 mL/min/1.73 m2) 
across age categories. Their 5-year absolute 
risk of death was also comparable across age 
categories (eGFR, 45-59 mL/min/1.73 m2: 
8.3% vs 6.1% and 37.4% vs 40.8% for age 65-
69 years and ≥80 years, respectively).

Study limitations cited by the authors 
included the study source population being 
predominately White, the study population 
was based on current guideline recom-
mendations for calculation of eGFR, and 
the possibility that the study duration was 
insufficient for kidney failure and mortality 
outcomes in younger participants.

In conclusion, the researchers said, “This 
population-based study suggests that current 
eGFR criteria for CKD that do not account 
for age-related eGFR decline may result in 
overestimation of the CKD burden in an aging 
population. The excess incidence of CKD with 
current eGFR criteria is largely explained by 
elderly people who have an eGFR of 45 to 59 
mL/min/1.73 m2 and normal/mild albumin-
uria. These people have a much higher abso-
lute risk of death than kidney failure, and their 
risks of kidney failure and death are similar in 
magnitude to people of the same age who do 
not have CKD. These risk profiles suggest that 
an eGFR of 45 to 50 mL/min/1.73 m2 without 
albuminuria in elderly individuals may deserve 
recognition and management strategies to 
target modifiable risk factors for death but may 
not have implications for kidney health.” 

Age-Adapted Definition of CKD

continued from page 1

VPS Improves Clinical Decisions Related to Hyperkalemia
Amy Larkin, PharmD, and Donald Blather-
wick of Medscape Education, New York, New 
York, tested an intervention based on vir-
tual patient simulation (VPS) designed to 
improve the performance of nephrologists 
related to identification of patients with, 
and chronic management of, hyperkale-
mia. Results were reported during a virtual 
poster session at the NFK Spring Clinical 
Meetings 2021 in a poster titled Success 
of Virtual Patient Simulation at Improving 
Management of Chronic Hyperkalemia.

The intervention comprised a patient pre-
senting at two different points in time in a VPS 
platform allowing learners to order laborato-
ry tests, make diagnoses, and prescribe treat-
ments in a manner designed to match the 
scope and depth of actual practice. Current 
evidence and recommendations were used to 
develop tailored clinical guidance (CG) provid-

ed after each decision; the learner was then 
provided the opportunity to modify deci-
sions. Following the CG, decisions were collect-
ed and compared with each user’s baseline 
decisions (pre-CG). P values were determined 
using a 2-tailed paired t-test, The activity was 
posted August 30, 2019; initial data were col-
lected through November 7,  2019.

At the time of the poster presenta-
tion, 40 nephrologists who had completed 
the activity (completion was defined as 
providing all decisions within at least one 
case) were included in the results analysis:

Initial visit:
• �Diagnosis of CKD stage 32: 3% pre-CG 

versus 45% post CG; 43% absolute im-
provement; P<.01

• �Diagnosis of hyperkalemia: 50% pre-
CG versus 70% post-CG; 20% absolute 

improvement; P<.01
• �Initiation of a potassium binder: 30% 

pre-CG versus 73% post-CG; 43% im-
provement; P<.01

• �Initiation of a renin-angiotensin-aldoste-
rone (RAAS) inhibitor: 35% pre-CHG versus 
73% post-CG; 38% improvement; P<.01

• �Initiation of a sodium-glucose co-trans-
porter-2 inhibitor or glucagon-like pep-
tide-1 receptor agonist: 78% pre-CG ver-
sus 83% post-CG; 5% improvement; P=.16.

Follow-up visit:
• �Initiation of a potassium binder: 28% 

pre-CG versus 66% post-CG; 38% Im-
provement; P<.01

• �Initiation of a loop diuretic: 69% pre-
CG versus 97% post-CG; 28% Improve-
ment; P<.01

• �Initiation of a mineralocorticoid recep-

tor antagonist: 0% pre-CG versus 38% 
post-CG; 38% improvement; P<.01

• �Initiation of a RAAS inhibitor: 90% pre-
CG versus 93% post-CG; 3% improve-
ment; P=.33

In conclusion, the authors said, “VPS 
that immerses and engages specialists in 
an authentic and practical learning experi-
ence can improve evidence-based clinical 
decisions related to patient identification 
and management of hyperkalemia.”

Source: Larkin, Blatherwick D. Success of 
virtual patient simulation at improving man-
agement of chronic hyperkalemia. Abstract 
of a poster presented at the National Kidney 
Foundation virtual Spring Clinical Meetings 
2021 (Abstract #271), April 9, 2021.
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ASN’s Kidney Week was once again a fully 

virtual meeting in 2021. The meeting included 

presentations and posters highlighting the 

latest findings in kidney health research, as 

well as sessions on advances in the care of 

patients with kidney and related disorders. 

This is part one of our coverage of Kidney 

Week 2021. Part two will appear in our 

January/February 2022 issue.

KIDNEY WEEK

2021
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AKI in COVID-19 in Patients with  
and without prior Renal Function
The incidence rate of renal injury in patients with COVID-19 ranges from 3% 
to 9% and includes patients with urinary abnormalities to patients in criti-
cal care with acute kidney injury (AKI). The primary risk factors for COVID-
19-related AKI are oncologic disease, sepsis, and heart failure. According to 
Carlos Guido Musso, MD, PhD, and colleagues, there are few data available on 
differences in AKI in patients with COVID-19 with previously healthy kidneys 
and those with chronic kidney disease (CKD).

The researchers conducted an analysis of data on patients who were treat-
ed during the first pandemic wave (2020) in Clinica de la Costa, Barranquilla, Co-
lumbia. Results of the analysis were reported during a virtual poster session 
at ASN Kidney Week 2021 in a poster titled AKI Associated with COVID-19: Differ-
ences Between Previously Healthy Kidney Individuals and CKD Patients.

The analysis included 572 patients with a diagnosis of COVID-19 confirmed 
by PCR test. Of the 572 patients, 188 developed AKI and had epidemiological 
data, serum parameters, and functional status recorded. Statistical analysis 
and comparison of previously kidney healthy patients with patients with 
previous CKD were performed.

Of 720 individuals evaluated in the emergency department for suspicion 
of COVID-19, 572 were admitted with confirmed SARS-CoV-2 infection. Of the 
572 admitted patients, 59% were male, median age was 55 years, 36% had hy-
pertension, 23% were obese, 18% had diabetes, 5% had heart disease, and 9% 
had chronic obstructive pulmonary disease (COPD). Nearly all patients (97%) 
were robust.

A total of 188 patients with COVID-19 developed AKI (33%). Of those, 26% 
(n=149) had a previous normal renal function and 7% (n=39) had CKD. Most of 
the patients with CKD (91%) developed AKI. 

In the AKI group (both those with prior kidney health and those with CKD) , 
there was a greater percentage of men, participants older than 60 years, partici-
pants with Clinical Frailty Scale score ≥4, and those with diabetes mellitus, obesity, 
and COPD in comparison with the group without AKI. Compared with patients with 
prior kidney health, those with CKD had significantly higher prevalence of hyper-
tension and cardiac disease. The prevalence of hypertension and heart disease in 
all patients with AKI was higher than in those without AKI.

There was a tendency of higher mortality rate in patients with prior kid-
ney health than in those with CKD (69% vs 56%). That trend did not reach sta-
tistical significance. The trend toward higher mortality in patients with AKI 
compared with patients without AKI was statistically significant (P<.0001). D-
dimer was significantly higher in patients with AKI with prior kidney health 
compared with patients with AKI with CKD (P=.06).

There was a trend to higher mortality rate and D-dimer levels in patients 
with AKI with prior normal renal function compared with patients with AKI 
and prior CKD, the authors summarized.

Source: Musso CG, Martinez A, Avendaño-Echavez, LG, et al. AKI associated with CO-
VID-19: Differences between previously healthy kidney individuals and CKD patients. 
Abstract of a poster presented at the American Society of Nephrology virtual Kidney 
Week 2021 (Abstract PO0017), November 2021.

Dialysis Modality and Heart Surgery Outcomes
Poor outcomes following cardiac surgery are more common among patients with 
end-stage kidney disease (ESKD) receiving dialysis than in the non-dialysis popula-
tion. However, according to Elias Bassil, MD, and colleagues, there are few data avail-
able on the impact of dialysis modality and the type of cardiac surgery.

During a virtual poster session at ASN Kidney Week 2021, the researchers report-
ed results of an analysis of outcomes among patients with ESKD on hemodialysis or 
peritoneal dialysis undergoing coronary artery bypass graft and/or valvular car-
diac surgery. The poster was titled Outcomes of ESKD Patients on Hemodialysis vs 
Peritoneal Dialysis Post Open Heart Surgery.

A total of 590 patients with ESKD on hemodialysis or peritoneal dialysis who 
underwent coronary artery bypass graft and/or valvular cardiac surgery at the 
Cleveland Clinic (Ohio) from 2009 to 2019 were identified using the Electronic Health 
Records-based Cardio-Thoracic Surgery registry. Chi-square was used to compare 
baseline demographics between the hemodialysis group and the peritoneal dialy-
sis group; t-tests for categorical and continuous variables were used to compare 
baseline comorbidities. Kruskal-Wallis test, Chi-square, and Fisher’s exact tests 
were used to compare in-hospital death, hospital length of stay, intensive care 
unit length of stay, red blood cell transfusions required, and the incidence of post-
operative complications, including pericardial effusions requiring intervention, 
gastrointestinal bleed, and sternal wound infections.

Of the 590 patients, 11% (n=62) were receiving peritoneal dialysis and 89% (n=528) 
were receiving intermittent hemodialysis; 47% (n=277) underwent valvular surgery 
only, 26.7% (n=158) underwent coronary artery bypass graft surgery only, and 26.3% 
(n=155) had combined valvular and coronary artery bypass graft surgery.

The dialysis modality groups were similar in baseline characteristics and comor-
bidities. Among the patients undergoing coronary artery bypass graft surgery 
only, patients in the peritoneal dialysis group had more pericardial effusions (12.5% 
vs 2.3%; P=.048) and more gastrointestinal bleeding (12.5% vs 2.2%; P=.046) than pa-
tients in the hemodialysis group.

The dialysis groups were similar in in-hospital mortality, hospital length of stay, 
intensive care unit length of stay, and sternal wound infections across the various 
surgeries. Post-surgery, 16 peritoneal patients were converted to hemodialysis; 
intent-to-treat analysis was applied for those patients.

In conclusion, the authors said, “In patients on maintenance dialysis, patients 
who underwent coronary artery bypass graft surgery, valvular surgery, and com-
bined surgery had similar outcomes. Peritoneal dialysis patients appeared to ex-
perience more gastrointestinal bleeding and pericardial effusions requiring inter-
vention in the coronary artery bypass graft surgery group.”

Source: Bassil E, Matta M, Liaqat A, et al. Outcomes of ESKD patients on hemodialysis vs perito-
neal dialysis post open heart surgery. Abstract of a poster presented at American Society of 
Nephrology virtual Kidney Week 2021 (Abstract PO0879), November 2021.
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Patients on Dialysis May Face Care Disparities
Led by Marc Turenne, PhD, researchers conducted an analysis designed to aid in understanding disparities in quality 
of care for patients on dialysis with an eye toward informing priorities for quality improvement as well as suggest-
ing approaches for achieving greater health equity. The researchers also sought to determine whether disparities 
have been improving or worsening in recent years and whether there are geographic variations in disparities.

Results of the analysis were reported during a virtual poster session at ASN Kidney Week 2021. The 
poster was titled Disparities in Quality of Care for Dialysis Patients.

The analysis included data from Medicare and CROWNWeb to evaluate disparities based on race, ethnicity, 
dual eligibility, and rural-urban location. Using criteria developed by the Agency for Healthcare Research and 
Quality, the researchers identified disparities in 2019 based on a statistically significant regression-adjusted 
difference in a quality indicator and at least a 10% relative difference between groups. Generalized linear 
models were estimated using clustering for patients and adjustments for age, sex, cause of end-stage kidney 
disease (ESKD), duration of ESKD, and comorbid conditions at the time of ESKD diagnosis. National trends in 
disparities from 2015 to 2020 and variations in disparities by ESKD network in 2019 were examined.

The analysis examined 16 quality indicators, including use of arteriovenous fistulas, long-term cath-
eter use, dialysis-related infection hospital admission, outpatient emergency department visits, mortal-
ity, dialysis access-related infection hospital admission, all-cause hospital admissions, and hospice use 
at death. Disparities involving racial minorities and dual eligible beneficiaries accounted for 13 of the 16 
measured disparities. The disparities persisted over time and were found in most ESKD networks.

In summary, the authors said, “There are ongoing racial, socioeconomic, and rural-urban disparities 
among dialysis patients in a range of quality indicators. There may be valuable opportunities for quality 
initiatives in ESKD to improve health equity.”

Source: Turenne M, Cogan CM, Pearson J, Huff ED. Disparities in quality of care for dialysis patients. Abstract of a 
poster presented at the American Society of Nephrology virtual Kidney Week 2021 (Abstract PO0791), November 2021.

Online Education to  
Improve Management  
of Patients with Gout
Patients with gout experience considerable 
negative effects on health and quality of 
life. There are known associations between 
hyperuricemia and gout and declining re-
nal function. Results of recent studies have 
suggested that renal dysfunction and kid-
ney transplant are risk factors for gout. 

Nimish Mehta, PhD, MBA, and colleagues at 
Medscape LLC, New York, New York, recently 
conducted a study to determine whether on-
line, segmented education could be used to im-
prove knowledge, competence, and confidence 
among nephrologists regarding management 
of gout in patients with chronic kidney disease 
(CKD) and among recipients of kidney trans-
plant. Results of the study were reported dur-
ing a virtual poster session at ASN Kidney Week 
2021 in a poster titled Improving the Manage-
ment of Gout in Patients with CKD or Kidney 
Transplant: Effect of Online Education.

The educational design included a 45-min-
ute video activity with slides, segmented into a 
series of five mini-lectures from different fac-
ulty. The lectures covered various aspects of 
gout in patients with or without CKD or kidney 
transplant. The effectiveness of the activity 
was assessed using repeated-pairs pre-/post-
assessment study design with three questions 
related to knowledge and one related to con-
fidence. Participants served as their own con-
trols. Statical significance at the P<.05 level was 
assessed using a chi-squared test. The online 
activity launched on September 25, 2020; data 
were collected through December 4, 2020.

The analysis set included responses from 
89 nephrologists who answered all of the 
assessment questions during the study pe-
riod. Analysis of responses pre- and post-
intervention revealed a significant improve-
ment in overall knowledge: average correct 
responses increased from 52% pre-interven-
tion to 76% post-intervention.

Specific areas of improvement included: (1) 
treat-to target strategy, with a target of se-
rum uric acid level <6 mg/dL in patients treated 
with urate lowering therapy (20% relative im-
provement, P<.05); (2) starting low-dose allo-
purinol in a patient previously diagnosed with 
gout and stage 3 CKD presenting with painful 
subcutaneous tophi (25% relative improve-
ment, P<.01); (3) recommending pegloticase 
without dose adjustment for the management 
of refractory gout in patients with stage 4 or 5 
CKD (222% relative improvement, P<.001).

Following the intervention, 48% of the 
participants had a measurable increase in 
confidence in their ability to manage pa-
tients with CKD who develop gout.

In conclusion, the researchers said, “This 
study demonstrated the success of online, 
segmented mini-lectures on improving the 
evidence-based knowledge, competence, 
and confidence of nephrologists in appropri-
ately managing gout in patients with CKD or 
kidney transplant.”

Funding was provided by Horizon Therapeutics.

Source: Mehta N, Maeglin J, Badal K. Improv-
ing the management of gout in patients with CKD 
or kidney transplant: Effect of online education. 
Abstract of a poster presented at the American 
Society of Nephrology virtual Kidney Week 2021 
(Abstract PO1064), November 2021.

Peritoneal Dialysis Technique Failure: Fluid-Related Risk Factors
Among patients receiving peritoneal dialysis, inadequate fluid management is associated with a higher 
risk of cardiovascular morbidity and mortality. There may also be an association between inadequate 
fluid management and shortened peritoneal technique survival. Jennifer E. Flythe, MD, MPH, and col-
leagues conducted an analysis designed to examine the associations between fluid-related clinical fac-
tors and peritoneal dialysis technique failure within 1 year of treatment initiation.

Results of the analysis were reported during a virtual oral presentation at ASN Kidney Week 2021. The 
presentation was titled Fluid-Related Risk Factors of Peritoneal Dialysis Technique Failure.

The analysis included data on adult patients with end-stage kidney disease who were newly pre-
scribed peritoneal dialysis for ≥120 days at Fresenius Kidney Care facilities between 2017 and 2019. Dei-
dentified data were extracted from the Fresenius Kidney Care clinical data warehouse and evaluated 
within 120 days of initiation of treatment. The associations between fluid-related risk factors and peri-
toneal dialysis technique failure were assessed using crude and case-mix adjusted Cox regression mod-
els with competing risks (patient transfer to hemodialysis, death, and loss to follow-up).

The analysis included data on 15,854 patients on automated peritoneal dialysis (APD) and 1547 patients on 
manual peritoneal dialysis (CAPD). Among the APD group, mean age was 58 years and renal urea clearance (K

RU
) 

was 4.5 mL/min). In the CAPD group, mean age was 58 years and K
RU

 was 4.8 mL/min. Percentages of patients 
with peritoneal dialysis technique survival ≥1 year were 53% of APD patients and 56% of CAPD patients.

All patients with urine volume ≤100 mL, systolic blood pressure >160 mmHg, history of cardiovascular 
events and hospitalizations, or weight change ≥2 kg between day 1 and day 120 of peritoneal dialysis 
treatment had a higher risk of 1-year peritoneal dialysis technique failure.

Significant patient-reported risk factors included shortness of breath (APD only) and edema (APD and 
CAPD). Patients with a weekly Kt/V >2 had half the risk of peritoneal dialysis attrition at 1 year.

In conclusion, the authors said, “APD and CAPD patients with fluid-related complaints (shortness of 
breath and edema), history of cardiovascular morbidity and hospitalizations, hypertension, or weight 
change ≥2 kg within 120 days of peritoneal dialysis initiation had a higher risk of technique failure within 
1 year of peritoneal dialysis initiation.”

Funding for the analysis was provided by Fresenius Medical Care North America.

Source: Flythe JE, Ficociello L, Parameswaran V, et al. Fluid-related risk factors of peritoneal dialysis technique failure. Abstract 
of a presentation at the American Society of Nephrology virtual Kidney Week 2021 (Abstract FR-OR27), November 5, 2021.
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beneficiaries accounted for 13 of the 16 measured  

disparities. The disparities persisted over time and 

were found in most ESKD networks.
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Risk of Progression to Kidney Failure in Patients with Primary Hyperoxaluria Type 1
In patients with primary hyperoxaluria type 1 (PH1), there is a positive association 
between the risk of kidney failure and excretion of urinary oxalate. Lumasiran is an 
RNA inhibitor therapeutic to lower urinary oxalate excretion in patients with PH1.
During a virtual poster session at ASN Kidney Week 2021, John C. Lieske, MD, and 
colleagues reported results of an analysis estimating the risk of progression to 
kidney failure in patients with PH1 treated with lumasiran, compared with patients 
not treated with lumasiran. The poster was titled Modeling the Risk of Progression 
to Kidney Failure in Patients with Primary Hyperoxaluria Type 1 Treated with Luma-
siran Relative to a National History Cohort Not Treated with Lumasiran.

A skewed-normal distribution of 24-hour urinary oxalate values for patients 
with PH1 was simulated based on reported urinary oxalate values from the Rare 
Kidney Stone Consortium (RKSC) PH Registry among patients not in kidney failure at 
diagnosis and who did not receive lumasiran. A loglinear model of post-lumasiran 
treatment steady-state urinary oxalate as a function of baseline urinary oxalate 
was built using data from the ILLUMINATE-A trial of lumasiran. The distribution of 
steady-state, on-treatment urinary oxalate values for RKSC patients was then pre-
dicted by applying this model to the stimulated 24-hour urinary oxalate excretion 
of the RKSC cohort, considered as baseline. The number of kidney failure events 
per 100 patients in the RKSC PH1 cohort who had received lumasiran was estimated 
using a risk model of kidney failure as a function of 24-hour urinary oxalate excre-

tion, based on Kaplan-Meier curves of renal survival reported from the RKSC.
In the absence of lumasiran treatment, the mean 24-hour urinary oxalate ex-

cretion for the RKSC PH1 cohort was 2.2 mmol/24 hr/1.73 m2, and was predicted to 
decrease to 0.62 mmol/24 hr/1.73 m2 in a model simulating the effect of administra-
tion of lumasiran.

In the model for patients not treated with lumasiran, the predicted number of 
kidney failure events per 100 patients at 10, 20, and 30 years was 10 (95% confi-
dence interval [CI], 4-23), 32 (95% CI, 19-50), and 42 (95% CI, 27-59), respectively. In the 
model of lumasiran treatment, the estimated cumulative number of kidney failure 
events per 100 patients was 4 (95% CI, 1-12) at 10 years and remained unchanged at 
20 and 30 years.

In conclusion, the researchers said, “This analysis predicts a long-term reduc-
tion in kidney failure risk among PH1 patients treated with lumasiran, assuming 
prompt treatment at diagnosis.”

Funding for this analysis was provided by Alnylam Pharmaceuticals.

Source: Lieske JC, Mara KC, Danese DS, et al. Modeling the risk of progression to kidney failure 
in patients with primary hyperoxaluria type 1 treated with lumasiran relative to a natural 
history cohort not treated with lumasiran. Abstract of a poster presented at the American 
Society of Nephrology virtual Kidney Week 2021 (Abstract PO1319), November 2021.

Risk of COVID-19 among Patients Treated with RAAS Inhibitors
Researchers have hypothesized that direct viral inva-
sion of the kidney via angiotensin converting enzyme 
is a mechanism of acute kidney injury (AKI) in patients 
with COVID-19. There are few data available on the im-
pact of renin-angiotensin-aldosterone system inhibi-
tors (RAASi) on the risk of AKI in COVID-19.

Bethany Birkelo, DO, and colleagues conducted a 
retrospective cohort study to test the hypothesis 
that active use of RAASi prior to admission would be 
associated with a greater proportional risk of AKI in 
COVID-19 compared with influenza. The study com-
pared the incidence of AKI by RAASi status in 11,898 
hospitalized veterans with COVID-19 or influenza be-
tween October 2, 2019, and September 30, 2020. Re-
sults were reported during a virtual poster session at 
ASN Kidney Week 2012 in a poster titled RAAS Inhibi-
tion and Risk of AKI in COVID-19.

Propensity score weighting balanced baseline con-
ditions, laboratory results, and co-therapies in four 
exposure groups controlled for confounders. The 
four groups were RAASi users with COVID-19, non-
users with COVID-19, RAASi users with influenza, and 
non-users with influenza. Weighted logistic regres-
sion was used to estimate the main effects of RAASi 
and COVID-19, and their interaction.

In the influenza groups, 7% of RAASi users had stage 
2-3 AKI compared with 5% of non-users, a 2% increase 
(P=.03). In the COVID-19 groups, 16% of RAASi users had 
stage 2-3 AKI versus 12% of non-users, a 4% increase. 
The absolute increase in incidence of AKI for RAASi 
users versus non-users was greater among patients 
with COVID-19 than in patients with influenza; how-
ever, the difference was not statistically significant 
(P=.66) and the RAASi association was proportionally 

smaller in COVID-19. Similar absolute differences were 
seen in stage 1-3 AKI; that interaction was also not 
statistically significant (P=.66).

In summary, the authors said, “COVID-19 was asso-
ciated with a greater incidence of AKI than influenza. 
RAASi was associated with an increased incidence of 
stage 2-3 AKI in patients with COVID-19 or influenza. 
The proportional effect of RAASi was similar in CO-
VID-19 and influenza patients, These findings do not 
support a disproportionate risk of AKI among RAASi 
users with COVID-19.”

Source: Birkelo B, Perkins A, Greevy R, et al. RAAS Inhibition 
and Risk of AKI in COVID-19. Abstract of a poster presented 
at the American Society of Nephrology virtual Kidney Week 
2021 (Abstract PO0037), November 2021.



16 Nephrology Times  |  November/December 2021

SARS-CoV-2 mRNA Vaccine Response  
in Pediatric Kidney Transplant Recipients
The mRNA SARS-CoV-2 vaccines are highly effective in the general population and recipients form an an-
tibody to S1 subunit of the SARS-CoV-2 spike protein. Results of early studies among immunosuppressed 
adult recipients of solid organ transplants suggested a decreased antibody response. There are few 
data available on the serologic response in adolescent solid organ transplant recipients.

Clarkson Crane, MD, and Elizabeth G. Ingulli, MD, University of California San Diego, La Jolla, California, conducted 
an analysis of adolescent kidney transplant recipients at the center who received both doses of an mRNA SARS-
CoV-2 vaccine. Results of the analysis were reported during a virtual poster session at ASN Kidney Week 2021 in a 
poster titled Antibody Response to SARS-CoV-2 mRNA Vaccines in Pediatric  Kidney Transplant Recipients.

As part of routine clinical care, adolescent kidney transplant recipients who received both doses of an 
mRNA vaccine had the presence of SARS-CoV-2 spike protein antibodies evaluated 4 to 8 weeks following their 
second dose. Drs. Crane and Ingulli utilized the Abbott chemiluminescent microparticle immunoassay or Sie-
mens Atellica IM SARS-CoV-2 IgG. Patients were characterized as vaccine responders or non-responders.

Of the 47 vaccine-eligible adolescent kidney transplant recipients in the program, 34 received both 
doses of an mRNA SARS-CoV-2 vaccine. Of those, 23 had spike antibody titers obtained. Median age was 
21.5 years and all but one had received a transplant more than 3 years ago. Twenty-two of the 23 re-
ceived Pfizer-BioNTech vaccine and one received Moderna.

Twelve patients (52%) had a positive spike antibody (responders). Of the 12, the immunosuppression 
of eight patients included mycophenolate (mean dose, 719 mg/m2/day), three were treated with azathio-
prine, and one was not taking an antimetabolite due to Epstein-Barr virus viremia. All non-responders 
were treated with mycophenolate (average dose, 755 mg/m2/day). Three patients had prior COVID-19 in-
fection, and all had positive antibody response.

In summary, the authors said, “Our results suggest vaccine response in adolescent kidney transplant recipi-
ents is suboptimal and lower than in the general population. However, 52% response rate is similar to that previ-
ously described in adult solid organ transplant patients. While our study is limited by small sample size and lack 
of standardized timing for measuring antibodies, it provides further evidence of lower immunogenicity to SARS-
CoV-2 vaccination in solid organ transplant. Those who did not respond tended to have a higher average dose 
of mycophenolate and this supports further study of alternative antimetabolite dosing strategies around the 
time of vaccination or the potential utility of a third vaccine dose in solid organ transplant patients. At our center, 
efforts to continue characterizing antibody response of pediatric kidney transplant recipients are ongoing and 
we anticipate additional data in the coming months as vaccine eligibility expands to younger patients.”

Source: Crane C and Ingulli EG. Antibody response to SARS-CoV-2 mRNA vaccines in pediatric kidney transplant recipients. Ab-
stract of a poster presented at the American Society of Nephrology virtual Kidney Week 2021 (Abstract PO2094), November 2021.

Discontinuation of RAS 
Blockade among Kidney 
Transplant Recipients
Recipients of kidney transplantation com-
monly experience cardiovascular disease and 
are at increased risk for morbidity and mor-
tality. Results of recent studies have shown 
evidence of cardiovascular benefit with con-
tinuation of renin-angiotensin system (RAS) 
blockade for transplant naïve patients with 
CKD. However, according to Sophie McAllister 
and colleagues at the University of California 
San Francisco, there are few data available on 
whether cessation of RAS blockade among 
recipients of kidney transplant confers car-
diovascular or survival benefits (or risks).

The researchers conducted a retrospec-
tive cohort study of kidney transplant re-
cipients from the FAVORIT (Folic Acid for Vas-
cular Outcome Reduction in Transplantation) 
study. Results of the current study were re-
ported during a virtual poster session at ASN 
Kidney Week in a poster titled Discontinua-
tion of Renin-Angiotensin System Blockade 
among Kidney Transplant Recipients.

The study included FAVORIT participants 
enrolled in the United States who received 
an angiotensin receptor blocker or an angio-
tensin-converting enzyme inhibitor by self-
report at one or more FAVORIT visits. The 
risks or benefits of RAS discontinuation (ver-
sus continuation) was assessed using a pro-
pensity score weighted Cox survival analysis. 
Outcomes of interest were death, return to 
dialysis, and major adverse cardiovascular 
events (MACE [stroke, myocardial infarction, 
coronary revascularization, or heart failure]). 
Doubly robust estimation was also used on 
the propensity score weighted sample to 
provide conservative estimates.

A total of 2009 US participants had at least 
one visit where they reported taking a RAS 
inhibitor. Thirty percent (n=598) discontinued 
RAS blockade. Compared with participants 
who continued RAS blockade, those who dis-
continued RAS blockade were significantly 
less likely to experience mortality, return to 
dialysis, and MACEs.

In conclusion, the researchers said, “Kidney 
transplantation recipients who stopped RAS 
blockade had lower rates of mortality, return 
to dialysis, and MACEs compared with those 
who continued RAS blockade. These data may 
be useful when deciding on the risks and  
benefits of continuing RAS blockade for pa-
tients receiving kidney transplantation.”

Source: McAllister S, Siyahian S, Seth D, Ku E. Dis-
continuation of renin-angiotensin system block-
ade among kidney transplantation recipients. 
Abstract of a poster presented at the American 
Society of Nephrology virtual Kidney Week 2021 
(Abstract PO2118), November 2021.

Differences in Incidence of Kidney Stones in Men versus Women
Kidney stone disease is highly prevalent, and men are at higher risk of developing stones compared with women. 
However, according to Pietro Manuel Ferraro, MD, MSc, PhD, and colleagues, recent data suggest changes in epide-
miology, with women becoming relatively more affected by kidney stones than in the past. There are few data 
available on the reasons for the differences in prevalence of kidney stones by sex and the changes over time.

During a virtual presentation at ASN Kidney Week 2021, the researchers reported results of an analy-
sis designed to identify the associations between sex and incident kidney stones. The presentation was 
titled Factors Associated with Sex Differences in the Risk of Kidney Stones.

The analysis included data from three large cohorts. The incidence rates of kidney stones for men 
and women overall and across categories of age and calendar time were calculated. Age-adjusted Cox 
proportional hazards regression models were used to generate hazard ratios (HRs) and 95% confidence 
intervals (CIs). Mediation analysis was used to estimate the amount of excess risk for men explained by 
established risk factors (waist circumference, history of high blood pressure, history of diabetes, use of 
thiazides, and dietary intake). The study also examined 24-hour urine composition.

Data from 268,553 participants, representing 5,872,249 person-years of follow-up, were included in the 
analysis. During the follow-up, 10,302 incident stone events were confirmed. For men, the incidence rate 
of kidney stones was 271 per 100,000 person-years; the rate for women was 159 per 100,000 person-
years. The age-adjusted HR for men compared with women was 2.32 (95%CI, 2.20-2.45).

The risk factors included in the analysis accounted for part of the difference in incidence rates, par-
ticularly waist circumference and fluid intake. The risk of stones was consistently higher across catego-
ries of age among men compared with women (HRs ranged from 2.02 to 2.76). In analysis adjusting for 
calendar time, the risk remained higher among men, but tended to decrease over time while it increased 
in women, resulting in a 48.1% decrease post-2009 compared with pre-1990.

Men had higher supersaturations for calcium oxalate and uric acid, due primarily to 26.3% higher urine 
oxalate, 16.3% higher urine uric acid, 23.5% higher urine phosphate, and more acidic urine. The increased 
risk among men was significantly influenced by urine volume, citrate, oxalate, and pH.

In conclusion, the authors said, “The risk of kidney stones is higher among men compared with women. 
This difference is only partly explained by modifiable lifestyle risk factors; however, differences in urine 
chemistries explain a substantial fraction of the excess risk.”

Source: Ferraro PM, Taylor EN, Curhan GC. Factors associated with sex differences in the risk of kidney stones. Abstract 
of a presentation at the American Society of Nephrology virtual Kidney Week 2021 (Abstract OR30), November 4, 2021.
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2021 ASN Lifetime  
Achievement Awards
Each year, the American Society of Nephrology (ASN) 
honors individuals who have significant accomplish-
ments in research, education, and other areas of 
kidney health. The honorees for 2021 are:

The Belding Scribner Award, recognizing contributions that have direct impacts on 
patient care, was presented to Jonathan Himmelfarb, MD, FASN. Dr. Himmelfarb holds 
the Joseph W. Eschbach MD Endowed Chair for Kidney Research in the department of 
medicine, division of nephrology, University of Washington. His research and clinical 
achievements are internationally recognized and include areas that have inspired ma-
jor advances in kidney research and care.

The Donald W. Seldin Young Investigator Award was presented to Krzysztof Kiryluk, MD. 
The award is presented to an individual with an outstanding record of achievement and 
creativity in basic or patient-oriented research related to the functions and diseases 
of the kidney. Dr. Kiryluk is associate professor of medicine at Columbia University. His 
research includes the genetics of IgA nephropathy, kidney transplantation, and mem-
branous nephropathy.

The Homer W. Smith Award was presented to Melissa H. Little, PhD. The award recognizes 
contributions that affect the science of nephrology, including pathobiology, cellular 
and molecular mechanisms, and genetic influences on the functions and diseases of 
the kidney. Professor Little is the theme director of cell biology and senior principal re-
search fellow at the Murdoch Children’s Research Institute in Melbourne, Australia, and 
professor of medicine, dentistry and health sciences at the University of Melbourne. 
She is the author of more than 260 publications and helped define the genetic basis of 
the pediatric renal neoplasm.

Donald E. Wesson, MD, FASN, MBA, received the John P. Peters Award in recognition of his 
contributions improving the lives of patients and furthering the understanding of the 
kidney in health and disease. Dr. Wesson is professor of medicine at Texas A&M Uni-
versity and president of DEW Consulting. His research career has focused on the role 
of the kidney in maintaining acid-base and electrolyte homeostasis. He has initiated 
system-wide improvements in care delivery and improved care of underserved and 
under-resourced communities. 

Joanne M. Bargman, MD, was awarded the Robert G. Narins Award that honors individuals 
who have made contributions to teaching and education. She is professor of medicine 
and director of peritoneal dialysis for the University Health Network at the University 
of Toronto. She is renowned for her work teaching and educating in nephrology, and 
has received numerous teaching awards for undergraduate, graduate, and post-grad-
uate teaching. Dr. Bargman has also received awards for her scholarship and commit-
ment to improving patient outcomes.
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Vadadustat for Anemia in Patients 
Receiving Peritoneal Dialysis
Vadadustat, an oral hypoxia-inducible factor prolyl hydroxylase 
inhibitor, is being investigated for the treatment of anemia in 
chronic kidney disease (CKD). Results of INNO

2
VATE studies, two 

recently completed global phase 3 trials in patients with dialy-
sis-dependent CKD (DD-CKD), demonstrated the noninferiority 
of vadadustat to darbepoetin alfa for the primary safety end 
point of time to first major cardiovascular event (MACE: a com-
posite of all-cause mortality, nonfatal myocardial infarction, 
and nonfatal stroke) and the primary and secondary efficacy 
end points (correlation/maintenance of hemoglobin [Hb]).

During a virtual poster session at ASN Kidney Week 2021, 
Glenn M. Chertow, MD, MPH, and colleagues reported results 
of post hoc analysis of data from INNO

2
VATE, the randomized 

(1:1), phase 3, global, open-label, sponsor-blind, parallel-group 
active controlled noninferiority trials that compared vadadu-
stat to darbepoetin alfa to determine the safety and efficacy 
in patients with anemia of DD-CKD receiving either peritoneal 
dialysis or hemodialysis. The poster was titled Vadadustat for 
Treatment of Anemia in Patients with Dialysis-Dependent CKD 
Receiving Peritoneal Dialysis.

The prespecified primary safety end point was time to first 
MACE. The primary and key efficacy end point was the mean 
change in Hb from baseline to weeks 24 to 36. The key second-
ary efficacy end point was the mean change from baseline to 
weeks 40 to 52. The incidence of treatment-emergent adverse 
events was also examined.

A total of 3923 patients were randomized in the two  
INNO

2
VATE trials. Of those, 309 were receiving peritoneal dialy-

sis: 152 in the vadadustat arm and 157 in the darbepoetin alfa 
arm. Among the patients in the peritoneal dialysis population, 
the rates of MACE were similar in the vadadustat and darbepo-
etin alfa arms (25/152 [16.4%] and 27/157 [17.2%], respectively).

The least-squares mean difference in change in Hb from base-
line was –0.10 g/dL (95% confidence interval [CI], –0.33 to 0.12) to 
weeks 24 to 36 and –0.19 g/dL (955 CI, –0.43 to 0.05) to weeks 40 to 
52. The primary and key secondary efficacy end points met the 
prespecified noninferiority margin of –0.75 g/dL.

The incidence of overall treatment-emergent adverse events 
was 88.2% in the vadadustat arm versus 95.5% in the darbepoetin 
alfa arm. The overall incidence of serious adverse events was 52.6% 
in the vadadustat arm versus 73.2% in the darbepoetin alfa arm.

“Among patients receiving peritoneal dialysis in the  
INNO

2
VATE phase 3 trials, safety and efficacy of vadadustat 

were comparable to darbepoetin alfa,” the researchers said.

Funding was provided by Akebia Therapeutics, Inc., and Otsuka 

Pharmaceuticals Development and Commercialization, Inc.

Source: Chertow GM, Boudville N, Chowdhury P. Vadadustat for treatment 
of anemia in patients with dialysis-dependent CKD receiving peritoneal 
dialysis. Abstract of a poster presented at the American Society of Ne-
phrology virtual Kidney Week 2021 (Abstract PO0464), November 2021.

Dialysis Disequilibrium Syndrome in Patients on Hemodialysis
Patients who have missed multiple dialysis treatments, particularly those who 
have initiated dialysis recently, are at risk for dialysis disequilibrium syndrome 
(DDS), which presents as a rare neurological complication. According to Rupesh 
Raina, MD, FACP, FAAP, and colleagues at the Cleveland Clinic, Akron, Ohio, and the 
Akron Children’s Hospital, the conceptual pathogenesis of DDS is likely a result of 
multiple physiological abnormalities.

The researchers explored DDS and preventive measures with a focus on effec-
tive management strategies for DDS. Results of the reviews were reported during 
a virtual poster session at ASN Kidney Week 2021 in a poster titled Dialysis Disequi-
librium Syndrome (DDS) in Hemodialysis Patients: A Systematic Review.

The literature search was conducted on PubMed/Medline and Embase. Studies 
were included irrespective of age and sex of participating patients. Data were ana-
lyzed and a summary table was extracted with the following variables: study type, 
population group, age, patient characteristics, blood and dialysate flow rate, and 
study outcome. A descriptive analysis was performed analyzing the population 

size and frequency of symptoms and treatments utilizing the R software.
The search identified 49 studies that were included in the analysis. In 48 of the 

49 studies, 72.4% of patients reported having DDS. The most common symptoms re-
ported were headache (39.4%), nausea (40.4%), vomiting (39.1%), confusion (66.7%), 
and seizure (78.6%). In the current sample, 12 studies switched from hemodialysis 
to alternative modalities of dialysis, including continuous hemofiltration/hemofil-
tration or peritoneal dialysis, with no further reported DDS symptoms.

“We have provided comprehensive clinical practice points for both the pediatric 
and adolescent and young adult population,” the researchers said. “Interestingly, 
DDS was reported more often in the early dialysis era prior to recent advances and 
improvements of resource allocation. Existing literature shows it is crucial to rec-
ognize symptoms of DDS and implement timely prevention to improve outcomes.”

Source: Raina R, Singh SS, Chakraborty R. Dialysis disequilibrium syndrome (DDS) in hemodi-
alysis patients: Systematic review. Abstract of a poster presented at the American Society 
of Nephrology virtual Kidney Week 2021 (Abstract PO0928), November 2021.



News

The prevalence of chronic kidney 
disease (CKD) in the adult population 
in Europe is estimated at between 

3.3% and 17.3%. There are strong associa-
tions between CKD and increased risk of 
cardiovascular events as well as progression 
to kidney failure. Hypertension and dia-
betes are established risk factors for CKD, 
accounting for 50% to 70% of all cases. Fa-
milial clustering of CKD and kidney-related 
markers may indicate that genetic factors 
or shared environmental factors also play a 
role in the pathogenesis of CKD.

Jia Zhang, PhD, and colleagues con-
ducted a study designed to quantify the 
familial aggregation of CKD and to gather 
heritability estimates of kidney traits and 
related kidney markers in the general popu-
lation. Results of the study were reported 
in the American Journal of Kidney Diseases 
[2021;77(6):869-878].

The cross-sectional family study utilized 
baseline data from the Lifelines Cohort Study 
and Biobank, a multidisciplinary prospec-
tive population-based study conducted in 
the northern Netherlands. The study had a 
3-generational design that included 167,648 
participants, >95% with European ancestry. 
The primary outcome of interest was CKD, 
defined as estimated glomerular filtration rate 
(eGFR) <60 mL/min/1.73 m2 measured using 
the CKD Epidemiology Collaboration creati-
nine equation (CKDScr). In a subgroup with 
available data on urinary albumin concentra-
tion (n=59,943), urinary albumin excretion 
was expressed as the rate of urinary albumin 
excretion (UAE) per 24 hours or urinary 
albumin-creatinine ratio (UACR).

Of the 167,548 Lifeline participants at 
baseline, the current study included 155,911 
participants, within 29,703 family clusters; 
39,836 singletons, who had eGFR data avail-
able at the baseline visit. A subsample with 
both eGFR and UACR data included 59,938 
participants (including 743 juveniles), and a 
subsample of 59,145 adults had both eGFR 
and UAE data available.

In the overall cohort (n=155,911), 58.1% 
were female, mean age was 43.1 years, 
mean eGFR was 97.2 mL/min/1.73 m2. In 
the subgroup with albuminuria measure-

ments, median UAE was 3.86 mg/d and me-
dian UACR was 2.72 mg/g. Among males, 
the kidney risk profile (higher prevalence of 
smoking, hypertension, diabetes and high 
cholesterol) was slightly less favorable than 
among females. Distribution of CKD risks 
and kidney markers (eGFR and UAE) was 
similar between men and women.

Kidney profile was slightly less favorable 
among participants with a  family history 
of CKDScr compared with those without 
a family history. The distributions of age, 
sex, and covariates in the subsample were 
similar to those in the full sample.

The crude prevalence of CKDScr was 
1.19% (1,862 cases). In 5.8% of family clus-
ters (n=1725/29,703 families), there was 
at least one case of CKDScr. A total of 2211 
individuals had at least one first-degree 
relative with CKDScr. Of those, 1680 had at 
least one affected parent, 56 had at least 
one affected offspring, and 499 had at least 
one affected sibling.

Among participants >60 years of age, 
the prevalence of CKDScr increased dramati-
cally. Mean eGFR was lower at higher age, 
and age-specific mean values of eGFR were 
lower among those with affected first-
degree relatives than among the general 
population. Among those with a first-degree 
relative affected by CKDScr, the age-specific 
prevalence rates were significantly higher. 
In the subsample, the crude prevalence rates 
of CKDScr+UAE and CKDScr+UACR were 5.5% and 
6.8%, respectively.

In analyses of recurrence risk ratio (RRR) 
for CKDScr, having a first-degree relative 
affected by CKDScr was generally associated 
with an RRR of 3.04 (95% confidence inter-
val [CI], 2.26-4.09). There was no clear pat-
tern in familial recurrence by kinship type 
or sex of the affected family member. The 
risk among spouses of affected individuals 
was higher than that of the general popula-
tion (RRR, 1.56; 95% CI, 1.20-2.00).

In RRR analyses in the subsample 
(~60,000 participants), the prevalence of 
CKDScr+UAE was higher than that of CKDScr. 
Among those with an affected first-degree 
relative, CKDScr+UAE was more prevalent, 
although the trend was less pronounced 

than that for CKDScr. The subsample RRR 
for CKDScr+UAE was 1.34 (95% CI, 1.14-
1.58); for CKDScr, the RRR was 2.35 (95% 
CI, 1.74-3.17). Results were similar when 
albuminuria was measured using UACR 
rather than UAE.

In analyses using CKDUAE, those with a 
first-degree relative affected by CKDUAE had, 
on average, higher UAE. There was a higher 
prevalence of CKDUAE observed among 
those with an affected first-degree relative. 
The RRR for CKDUAE was 1.60 (95% CI, 
1.26-2.03). The risk was elevated primarily 
in those with an affected mother or sibling. 
There was no elevated spousal risk. Results 
for CKDUACR were similar.

Estimates of heritability were 44% for 
EGFR, 20% for UAE, and 18% for UACR. 
For the kidney markers, the estimates were 
31% for serum urea, 37% for creatinine, 
and 48% for uric acid. Estimates for serum 
electrolytes ranged from 22% to 28%. In the 
subsample, the heritability estimates were 
similar but less precise. After accounting for 
household or spousal effects, the estimates 
did not change, and there was no substan-
tial change after inclusion of additional 
covariates.

The researchers cited some limitations 
to the study findings, including 24-hour 
albuminuria measurements being available 
for only 60% of the study cohort, estimating 
rather than measuring GFR, lack of data on 
kidney biopsy, the possibility of underesti-
mating RRRs, the low prevalence of CKD 
in the study population, and the inability to 
generalize the findings to ancestries other 
than European.

“In summary, we demonstrate that CKD 
clusters in families in the general popula-
tion, given that risk of CKD was sternly ele-
vated in those with an affected relative,” the 
researchers said. “Considerable heritability 
(20-50%) of kidney traits was observed. 
Therefore, much of the familial clustering 
may be attributed to genetic factors. The 
data presented in this study inform future 
work on risk stratification based on family 
history, and provide a step forward in dis-
entangling genetic and environmental risk 
factors in CKD.” 
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Familial Clustering of CKD and 
Heritability of Kidney Biomarkers 
in the General Population

Researchers utilized 
data from the Lifeline 
Cohort Study to quan-
tify familial clustering 
of chronic kidney 
disease (CKD) in the 
general population and 
to examine the extent 
to which kidney traits 
could be explained by 
genetic and environ-
mental factors.

In participants with at 
least one first-degree 
relative affected by 
CKD, the risk of CKD 
was three times higher 
than that in the total 
sample.

The heritability of 
kidney traits and 
related biomarkers 
ranged from moderate 
to high, indicating the 
role of genetic factors 
in risk of CKD.

TAKEAWAY POINTS



News

P atients with chronic kidney disease 
(CKD) and hyperphosphatemia 
undergoing dialysis are at increased 

risk for cardiovascular events and all-cause 
mortality. Calcium-based phosphate binders 
are inexpensive and well tolerated and are 
commonly used to improve hyperphosphate-
mia. However, by increasing the calcium load, 
calcium-based binders may accelerate vascu-
lar calcification, a marker for cardiovascular 
and all-cause mortality, Updated recommen-
dations from the Kidney Disease: Improving 
Global Outcomes guidelines call for restric-
tion of the dose of calcium-based phosphate 
binders for patients with hyperphosphatemia.

Results of a 2018 systematic review were 
inconclusive regarding whether calcium-free 
phosphate binders reduced cardiovascular 
events compared with  calcium-based binders. 
Sevelamer reduced all-cause mortality but not 
cardiovascular death when compared with 
calcium-based binders; lanthanum carbonate 
did not improve all-cause deaths and its effect 
on cardiovascular events is unknown.

Hiroaki Ogata, MD, and colleagues in Ja-
pan conducted the LANDMARK trial compar-
ing composite events to determine whether 
lanthanum carbonate reduces cardiovascular 
events compared with calcium carbonate in 
patients with hyperphosphatemia undergoing 
hemodialysis at risk of vascular calcification. 
Results of the study were reported in JAMA 
[2021;325(19):1946-1954].

The primary outcome of interest was a com-
posite of cardiovascular events: (1) death due 
to a cardiovascular event (myocardial infarc-
tion [MI] or stroke), including cardiac death; 
(2) nonfatal MI; (3) nonfatal stroke, including 
transient ischemic attack; (4) unstable angina; 
(5) hospitalization for heart failure; and (6) hos-
pitalization for ventricular arrhythmia. Second-
ary outcomes were overall survival, secondary 
hyperparathyroidism-free survival, hip fracture-
free survival, and adverse events. The study 
period was November 2011 to June 2018. The 
final analysis cohort included 1063 patients in 
the lanthanum carbonate group and 1072 in 
the calcium carbonate group (total=2135).

The two groups were well balanced in 
baseline characteristics, with the exception 
of lanthanum carbonate and statin use being 
more prevalent in the lanthanum carbonate 
group than in the calcium carbonate group. 
In both groups, median age was 69 years, 
and 40.5% were female.

Excluding patients who died, follow-up was 
incomplete for 13.5% of patients in the lantha-
num carbonate group (n=143) and 13.2% of 
those in the calcium carbonate group (n=141). 
In the lanthanum group, median follow-up 
was 3.16 years; median follow-up in the cal-
cium carbonate group was 3.16 years.

At baseline, median daily doses were 
750 mg for lanthanum carbonate and 1500 
mg for calcium carbonate. By month 36, 
lanthanum had gradually increased to 1500 
mg/day; the daily dose of calcium carbon-
ate remained virtually unchanged during 
the study period. In the lanthanum carbon-
ate group, adjunctive sevelamer use was 
nearly unchanged in the first 36 months; 
in the calcium carbonate group, it gradu-
ally increased to 27.2%. In the lanthanum 
carbonate group, there was a consistent 
increase in the proportion of active vitamin 
D users throughout the study period; in the 
calcium carbonate group, active vitamin D 
use remained nearly flat. The two groups 
were similar in increase of cinacalcet use.

In the lanthanum carbonate group cor-
rected calcium levels decreased significantly 
compared with the calcium carbonate group 
(P<.001 by mixed models for repeated 
measures analyses); serum phosphate levels 
increased significantly in the lanthanum 
carbonate group (P<.001) during the study 
period. Thus, there was no difference in 
calcium × phosphate products between the 
two groups during the study period.

PRIMARY OUTCOMES
The primary composite end point occurred in 
147 of 1063 patients in the lanthanum car-
bonate group and 143 of 1072 patients in the 
calcium carbonate group (absolute difference, 
0.50 per 100 person-years; 95% confidence 
interval [CI], –0.57 to 1.56). Following strati-
fication according to age, sex, and diabetes 
status, the hazard ratio (HR) in the lanthanum 
carbonate group versus the calcium carbonate 
group was 1.11 (95% CI, 0.88-1.41). In the 
per-protocol set, the results were not signifi-
cantly different (absolute difference, 0.48 per 
100 person-years, 95% CI, –0.61 to 1.56; HR, 
1.12, 95% CI, 0.86-1.45).

Across prespecified subgroups, the effect 
of lanthanum carbonate treatment on the 
primary composite end point was consis-
tent, with no interactions observed. How-
ever, in patients undergoing hemodialysis, 

dialysate calcium concentrations affected 
the calcium load.

SECONDARY OUTCOMES
In the lanthanum carbonate group, there 
were 159 deaths (incidence rate, 4.96 per 
100 person-years; 95% CI, 4.33-5.65), 
versus 158 deaths in the calcium carbonate 
group (incidence rate, 4.53 per 100 person-
years, 95% CI, 3.93-5.19; absolute difference, 
0.43 per 100 person-years, 95% CI, –0.63 to 
1.49; HR, 1.10, 95% CI, 0.88-1.37). Cardio-
vascular mortality was significantly higher 
in the lanthanum carbonate group compared 
with the calcium carbonate group (absolute 
difference; 0.61 per 100 person-years, 95% 
CI, 0.02—1.21; HR, 1.51, 95% CI, 1.01-
2.27; P=.045). Secondary hyperparathyroid-
ism was more frequent in the lanthanum 
carbonate group, while the incidence of hip 
fracture during the study period was similar 
in the two groups.

ADVERSE EVENTS
There were 282 adverse events in the 
lanthanum carbonate group and 259 in the 
calcium carbonate group (25.7% vs 23.4%, 
respectively). In the lanthanum carbonate 
group, 63.8% of patients experienced gastro-
intestinal disorders, compared with 48.6% of 
patients in the calcium carbonate group. In 
the lanthanum carbonate group, hyperphos-
phatemia (>6.0 mg/dL) was more prevalent; 
hypercalcemia (>10 mg/dL) was more preva-
lent in the calcium carbonate group. 

The researchers cited some limitations 
to the study, including the low incidence of 
cardiovascular events; the possibility that 
dietary calcium intake in this study popula-
tion may be lower than in previous trials in 
Western countries; including participants 
from one country only; and the possibility 
that the results may not be generalizable to 
patients with overt secondary hyperpara-
thyroidism.

In conclusion, the authors said, “Among 
patients undergoing hemodialysis with hy-
perphosphatemia and at least one vascular 
calcification risk factor, treatment of hyper-
phosphatemia with lanthanum carbonate 
compared with calcium carbonate did not 
result in a difference in composite cardio-
vascular events. However, the event rate 
was low, and the findings may not apply to 
patients at higher risk.” 
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Treating Hyperphosphatemia  
with Lanthanum Carbonate

Researchers 
reported results of 
a study designed to 
compare composite 
cardiovascular events 
between a group of 
patients undergoing 
dialysis treated with 
lanthanum carbonate 
(a calcium-free 
phosphate binder) and 
those treated with 
calcium carbonate.

The trial included 
patients with at least 
one risk factor for 
vascular calcification. 
There were no 
significant differences 
between the two 
groups in composite 
cardiovascular events.

However, the event 
rates were low and the 
findings may not apply 
to patients at higher 
risk.

TAKEAWAY POINTS



News

M ajor organizations have issued 
guidelines for the treatment and 
management of kidney cancer that 

favor nephron-sparing approaches such as 
partial nephrectomy or ablation, or active 
surveillance in patients with small kidney 
masses. According to Jeffrey M. Howard, 
MD, and colleagues, awareness of the 
undertreatment of clinically aggressive can-
cers, particularly among underserved racial/
ethnic groups and those who are uninsured 
or underinsured, is increasing. 

The researchers conducted a retrospec-
tive cohort study to examine the associa-
tion between demographic factors that 
included sex, race/ethnicity, and insur-
ance status, and receipt of non-guideline-
based care for kidney cancer. Results of 
the study were reported online in JAMA 
Network Open [doi:10.10.1001/jamanet-
workopen.2021.12813].

The primary outcome of interest was 
receipt of non-guideline-based treatment, 
undertreatment or overtreatment, for 
kidney cancer as defined by accepted 
clinical guidelines. The researchers utilized 
data from the National Cancer Database 
(NCDB), a joint project of the Commission 
on Cancer (CoC) of the American College of 
Surgeons and the American Cancer Society. 
The database includes data from more than 
1500 CoC-accredited hospitals in the United 
States and includes ~70% of all new cancer 
diagnoses in the United States.

Following application of inclusion and 
exclusion criteria, the final study popula-
tion included 158,445 patients with cT1-2, 
NO, MO kidney cancer. Cancer staging was 
done according to the seventh edition of the 
American Joint Committee on Cancer TNM 
system.

The study population was selected to 
represent a comparatively young and 
healthy cohort, making advanced age and 
comorbidity unlikely to  be taken into 
consideration in treatment decision making. 
Median age of the cohort was 58 years, 
62.8% were men (n=99,563), 75.7% were 
White (n=120,001), and 57.6% had private 
insurance (n=91,218). A total of 36,773 
(23.2%) had a Charlson Comorbidity Index 

(CCI) score of 0 and 121,721 (76.8%) had 
a CCI score of 1. Guideline-based treat-
ment was provided to 69.4% of the cohort 
(n=109,901); 30.6% (n=48,544) received 
non-guideline-based treatment. Of the 
group that received non-guideline-based 
treatment, 3893 (2.5%) patients were 
undertreated and 44,651 (28.2%) were 
overtreated. Over the study period, the total 
number of patients increased, as did the 
proportion of patients receiving guideline-
based treatment, from 11,206 of 16,934 
(66.2%) in 2010 to 15,055 of 21,126 
patients (71.3%) in 2017 (P<.001).

Results of multinominal logistic regression 
analyses demonstrated that in the overall 
study population, women were treated more 
aggressively than men, with statistically low-
er adjusted odds of undertreatment (odds 
ratio [OR], 0.82; 95% confidence interval 
[CI], 0.77-0.88; P<.001) and statistically sig-
nificant higher odds of overtreatment (OR, 
1.27; 95% CI, 1.24-1.30; P<.001), control-
ling for other demographic factors.

In subgroup analysis, the association 
between female sex and overtreatment was 
preserved for small (<2 cm) cT1a kidney 
masses (OR, 1.15; 95% CI, 1.06-1.24; 
P<.001) and large (2-4 cm) cT1a kidney 
masses (OR, 1.13; 95% CI, 1.05-1.21; 
P<.001). Women had statistically signifi-
cant lower adjusted odds of undertreatment 
for cT1b tumors (OR, 0.79; 95% CI, 0.73-
0.86; P<.001). There was no statistically 
significant association for cT2 tumors.

There were associations between Black 
race and statistically significant higher 
adjusted odds of undertreatment (OR, 
1.42; 95% CI, 1.29-1.55, P<.001) and 
overtreatment (OR, 1.09; 95% CI, 1.05-
1.13; P<.001) compared with White race, 
controlling for other demographic factors. 
The association between Black race and 
undertreatment remained statistically 
significant in subgroup analysis for cT1b 
and CT2 kidney masses. In the subgroup of 
patients with smaller masses, the adjusted 
odds of overtreatment were statistically 
significantly lower for patients with small 
cT1a masses. 

There was an association between His-

panic ethnicity and undertreatment (OR, 
1.20; 95% CI, 1.06-1.36; P=.004) and over-
treatment (OR, 1.06; 95% CI, 1.01-1.11; 
P=.01) in the primary analysis. In subgroup 
analysis, the association was significant in 
only some tumor classifications.

There was a significant association be-
tween uninsured status and receiving less 
aggressive treatment when compared with 
private insurance status. Being uninsured 
was statistically significantly associated 
with higher adjusted odds of undertreat-
ment (OR, 2.63; 95% CI, 2.29-3.01; 
P<.001) and lower adjusted odds of over-
treatment (OR, 0.72; 95% CI, 0.67-0.77; 
P<.001). The associations remained signifi-
cant in subgroup analysis for overtreatment 
of small cT1a masses (OR, 0.40; 95% CI, 
0.33-0.49; P<.001) and undertreatment of 
cT1b masses (OR, 2.49; 95% CI, 2.10-.294; 
P<.001) and cT2 masses (OR, 2.77; 95% CI, 
2.11-3.62; P<.001).

The authors noted some limitations to the 
study findings, including retrospectively ap-
plying a contemporary guideline to patients 
treated in the past.

In summary, the researchers said, “To our 
knowledge, this study represents the first 
attempt to assess the associations between 
demographic factors and receipt of non-
guideline-based treatment among patients 
with kidney cancer. We found that female 
patients with kidney cancer had higher 
odds of receiving more aggressive treat-
ment than men, which was associated with 
increased rates of overtreatment for small 
kidney masses and potentially increased 
risk for unjustified complications. Black 
race and Hispanic ethnicity were associated 
with higher odds of undertreatment and 
overtreatment, highlighting the bidirec-
tional nature of inequities in treatment. 
Patients without insurance had markedly 
lower odds of overtreatment for very small 
kidney masses, potentially representing a 
rare example of a salutary association of 
reduced access to care. Clinicians should 
bear these disparities in mind when coun-
seling individual patients, and health policy 
makers should take the existence of these 
disparities into account.” 
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Demographic Factors and  
Non-Guideline-Based  
Treatment for Kidney Cancer

A retrospective 
cohort study was 
designed to determine 
whether demographic 
factors, including 
sex, race/ethnicity, 
and insurance status, 
are associated with 
receipt of non-
guideline-based 
treatment for kidney 
cancer.

In a cohort of patients 
identified using data 
from the National 
Cancer Database 
for the period 2010 
through 2017, women 
were treated more 
aggressively than 
men, with lower odds 
of undertreatment 
and higher odds of 
overtreatment.

Black and Hispanic 
patients had higher 
adjusted odds of 
undertreatment 
and overtreatment 
compared with White 
patients. There was an 
association between 
uninsured status and 
lower adjusted odds 
of overtreatment and 
higher adjusted odds 
of undertreatment.

TAKEAWAY POINTS



INVOKANA®: the FIRST SGLT2i proven to slow 
the progression of DKD in adults with DKD* and T2D 
and the ONLY SGLT2i indicated to reduce the risk of 
3-point MACE (heart attack, stroke , and CV death)  

in adults with T2D and established CVD1-5

* With albuminuria >300 mg/day.

Learn more at INVOKANAhcp.com

Janssen Pharmaceuticals, Inc.
Canagliflozin is licensed from Mitsubishi Tanabe Pharma Corporation.
© Janssen Pharmaceuticals, Inc. 2021 April 2021 cp-213182v1

eGFR is measured in mL/min/1.73 m2.
 *With albuminuria >300 mg/day.
 †End-stage kidney disease was defined as dialysis for ≥30 days, kidney 
transplantation, or an eGFR <15 mL/min/1.73 m2 sustained for ≥30 days.
 §RRR was calculated using the following formula: 100 x (1–HR).
 ¶All potential ketone-related events were adjudicated for diabetic 
ketoacidosis by an independent adjudication committee on the basis  
of clinical presentation and predefined biochemical measures.

# In all glycemic control trials of INVOKANA®, hypoglycemia was 
defined as any event, regardless of symptoms, in which biochemical 
hypoglycemia was documented (any glucose value ≤70 mg/dL) or any 
hypoglycemic episode was considered severe. Severe hypoglycemia 
was defined as an event consistent with hypoglycemia in which the 
patient required the assistance of another person to recover, lost 
consciousness, or experienced a seizure (regardless of whether 
biochemical documentation of a low glucose value was obtained).1

AEs=adverse events; CANVAS=Canagliflozin Cardiovascular Assessment Study; CREDENCE=Canagliflozin and Renal Events in Diabetes with 
Established Nephropathy Clinical Evaluation; CV=cardiovascular; CVD=cardiovascular disease; DKA=diabetic ketoacidosis; DKD=diabetic 
kidney disease; GMI=genital mycotic infection; HR=hazard ratio; MACE=major adverse cardiovascular events; RRR=relative risk reduction; 
SGLT2i=sodium-glucose co-transporter 2 inhibitor; T2D=type 2 diabetes. 

 ‡There were not enough events to 
evaluate the risk of renal death (placebo, 
n=5; INVOKANA®, n=2). INVOKANA® is 
not indicated to reduce the risk of renal 
death.

SELECT IMPORTANT SAFETY INFORMATION

INVOKANA® is the first SGLT2i indicated to  
reduce the risk of end-stage kidney disease1,6

INVOKANA® is the only SGLT2i to demonstrate a reduction in the relative risk  
of all components of MACE in 2 clinical trials1,5,6,7II

Relative risk reduction of  
the primary composite of:

•  End-stage kidney disease† 
(dialysis, transplant, or eGFR <15)

• Doubling of serum creatinine

• Renal death‡

• CV death

HR=0.80 (95% CI: 0.67, 0.95); P=0.01

Placebo + ACEi or ARB therapy (n=2199)
Event rate: 4.9 (per 100 patient-years)

INVOKANA® 100 mg + ACEi or  
ARB therapy (n=2202)
Event rate: 3.9 (per 100 patient-years)

Placebo + ACEi or ARB therapy (n=2199) 
Event rate: 6.1 (per 100 patient-years)

INVOKANA® 100 mg + ACEi or 
ARB therapy (n=2202)  
Event rate: 4.3 (per 100 patient-years)

Placebo + standard of care (n=2900)
Event rate: 4.13 (per 100 patient-years)

INVOKANA® 100 mg and  
300 mg + standard of care (n=3756)
Event rate: 3.41 (per 100 patient-years)

HR=0.82 (95% CI: 0.72, 0.95); P=0.008

Relative risk reduction in the  
composite of 3-point major 
adverse cardiac events1,7:

•  Heart attack

• Stroke

• CV death

Patients with DKD* and T2D
HR=0.70 (95% CI: 0.59, 0.82); P=0.00001

Patients with DKD* and T2D Patients with T2D and CVD

Please read additional Important Safety Information and Brief Summary of full Prescribing 
Information for INVOKANA® on the following pages.

CONTRAINDICATIONS
• Serious hypersensitivity reaction to INVOKANA®, such as anaphylaxis or angioedema
• Patients on dialysis 

INDICATIONS 
INVOKANA® is indicated: 
•  as an adjunct to diet and exercise to improve glycemic control in adults with type 2  

diabetes mellitus

•  to reduce the risk of major adverse cardiovascular events (cardiovascular death, nonfatal 
myocardial infarction, and nonfatal stroke) in adults with type 2 diabetes mellitus and established 
cardiovascular disease (CVD)

•  to reduce the risk of end-stage kidney disease (ESKD), doubling of serum creatinine, 
cardiovascular (CV) death, and hospitalization for heart failure in adults with type 2 diabetes 
mellitus and diabetic nephropathy with albuminuria greater than 300 mg/day

Limitations of Use

INVOKANA® is not recommended in patients with type 
1 diabetes mellitus. It may increase the risk of diabetic 
ketoacidosis in these patients.
INVOKANA® 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. INVOKANA® 
is likely to be ineffective in this setting based upon its 
mechanism of action.

Study designs: CREDENCE was a randomized, double-blind, placebo-controlled, parallel group, multicenter, event-driven clinical trial. The trial compared the effects of INVOKANA® 100 mg  
vs placebo in 4401 men and women with type 2 diabetes and diabetic kidney disease (described as chronic kidney disease with eGFR 30 to <90 mL/min/1.73 m2 and albuminuria [ratio of albumin  
to creatinine >300 to 5000 mg/g]) who were already taking a stable, maximum-tolerated, or labeled dose (for ≥4 weeks prior to randomization) of an angiotensin-converting enzyme inhibitor  
(ACEi) or angiotensin receptor blocker (ARB). The mean eGFR of patients was 56.2 mL/min/1.73 m2 and the median urinary albumin-to-creatinine ratio was 927 mg/g. The primary efficacy outcome 
was the composite of end-stage kidney disease (dialysis, transplant, or eGFR <15 mL/min/1.73 m2), doubling of serum creatinine, or renal or cardiovascular (CV) death. Prespecified secondary 
outcomes included a composite of CV death or hospitalization for heart failure; a composite of heart attack, stroke, or CV death; hospitalization for heart failure; and a composite of end-stage 
kidney disease, doubling of the serum creatinine level, or renal death.6

The CANVAS Program was an integrated analysis of 2 trials (the CANVAS trial and the CANVAS-R trial) with a total of 10,142 men and women with type 2 diabetes. Of the participants, 
96.0% completed the trial and vital status was confirmed for 99.6%. The mean follow-up for the CANVAS Program was 188.2 weeks, while the length of follow-up was 295.9 weeks and 
108.0 weeks in the CANVAS and CANVAS-R trials, respectively. Participants were either ≥30 years of age with a history of symptomatic atherosclerotic cardiovascular disease or ≥50 years 
of age with ≥2 risk factors** for cardiovascular disease. The primary efficacy outcome was a composite of death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal 
stroke.5

 **≥2 of the following risk factors for CVD: duration of diabetes ≥10 years, systolic blood pressure >140 mm Hg while they were receiving ≥1 antihypertensive agents, currently smoking,  
microalbuminuria or macroalbuminuria, or HDL cholesterol level <1 mmol/L (38.7 mg/dL).

In the landmark renal CREDENCE trial, INVOKANA® demonstrated a proven safety profile in patients with an eGFR of 30 to <901,6

•  Similar overall AEs with INVOKANA® vs placebo (35.1 vs 37.9 per 100 patient-years). Male GMI incidence was 0.84 vs 0.09 per 100 patient-years,  
respectively. DKA incidence was 0.22 vs 0.02 per 100 patient-years, respectively.¶ No imbalance in fracture or amputation. Hypotension incidence 
was 2.8% vs 1.5%, respectively. Hypoglycemia incidence was 4.43 vs 4.89 per 100 patient-years, respectively#

In the CV outcomes CANVAS Program, INVOKANA® demonstrated a proven safety profile in patients with T2D and established CVD5

•  Similar overall AEs with INVOKANA® vs placebo (10.43 vs 12.00 per 100 patient-years). Male GMI incidence was 3.49 vs 1.08 per 100 patient-years, respectively. 
DKA incidence was 0.06 vs 0.03 per 100 patient-years, respectively. Hypoglycemia incidence was 5.00 vs 4.64 per 100 patient-years, respectively

II Prespecified secondary endpoint for 
CREDENCE; prespecified primary endpoint 
for CANVAS.

§

18
CANVAS

§

CREDENCECREDENCE
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IMPORTANT SAFETY INFORMATION
 CONTRAINDICATIONS
• Serious hypersensitivity reaction to INVOKANA®, such as anaphylaxis or angioedema
• Patients on dialysis

WARNINGS AND PRECAUTIONS 
•  Lower-Limb Amputation: An increased risk of lower-limb amputations associated with INVOKANA® use versus placebo was observed in 

CANVAS (5.9 vs 2.8 events per 1000 patient-years) and CANVAS-R (7.5 vs 4.2 events per 1000 patient-years), two randomized, placebo-controlled 
trials evaluating patients with type 2 diabetes who had either established cardiovascular disease or were at risk for cardiovascular disease. 
The risk of lower-limb amputations was observed at both the 100-mg and 300-mg once-daily dosage regimens.

      Amputations of the toe and midfoot (99 out of 140 patients with amputations receiving INVOKANA® in the two trials) were the most frequent; 
however, amputations involving the leg, below and above the knee, were also observed (41 out of 140 patients with amputations receiving 
INVOKANA® in the two trials). Some patients had multiple amputations, some involving both lower limbs.

      Lower-limb infections, gangrene, and diabetic foot ulcers were the most common precipitating medical events leading to the need for an 
amputation. The risk of amputation was highest in patients with a baseline history of prior amputation, peripheral vascular disease, and neuropathy.

      Before initiating INVOKANA®, consider factors in the patient history that may predispose to the need for amputations, such as a history of prior 
amputation, peripheral vascular disease, neuropathy, and diabetic foot ulcers. Counsel patients about the importance of routine preventative 
foot care. Monitor patients for signs and symptoms of infection (including osteomyelitis), new pain or tenderness, sores, or ulcers involving the 
lower limbs, and discontinue if these complications occur.

•  Volume Depletion: INVOKANA® can cause intravascular volume contraction, which may sometimes manifest as symptomatic hypotension 
or acute transient changes in creatinine. There have been postmarketing reports of acute kidney injury which are likely related to volume 
depletion, some requiring hospitalizations and dialysis, in patients with type 2 diabetes mellitus receiving SGLT2 inhibitors, including 
INVOKANA®. 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 INVOKANA® in patients with one or more of these characteristics, 
assess and correct volume status. Monitor for signs and symptoms of volume depletion after initiating therapy.

•  Ketoacidosis: Ketoacidosis, a serious life-threatening condition requiring urgent hospitalization, has been identified in patients with type 
1 and 2 diabetes mellitus receiving SGLT2 inhibitors, including INVOKANA®. 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. The risk of 
ketoacidosis may be greater with higher doses. Fatal cases of ketoacidosis have been reported in patients taking INVOKANA®. Before 
initiating INVOKANA®, consider factors in patient history that may predispose to ketoacidosis. For patients who undergo scheduled 
surgery, consider temporarily discontinuing INVOKANA® for at least 3 days prior to surgery. Monitor for ketoacidosis and temporarily 
discontinue in other clinical situations known to predispose to ketoacidosis. Ensure risk factors for ketoacidosis are resolved prior to 
restarting therapy. Educate patients on the signs and symptoms of ketoacidosis and instruct patients to discontinue INVOKANA® and 
seek medical attention immediately if signs and symptoms occur.

•  Urosepsis and Pyelonephritis: Serious urinary tract infections, including urosepsis and pyelonephritis, requiring hospitalization have 
been reported in patients receiving SGLT2 inhibitors, including INVOKANA®. Treatment with SGLT2 inhibitors increases this risk. 
Evaluate for signs and symptoms and treat promptly.

•  Hypoglycemia With Concomitant Use With Insulin and Insulin Secretagogues: Insulin and insulin secretagogues are known to cause 
hypoglycemia. INVOKANA® may increase the risk of hypoglycemia when combined with insulin or an insulin secretagogue. Therefore, 
a lower dose of insulin or insulin secretagogue may be required to minimize the risk of hypoglycemia when used in combination 
with INVOKANA®. 

Please read Brief Summary of full Prescribing Information for INVOKANA® on the following pages.

INDICATIONS  
INVOKANA®  is indicated:  
• as an adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes mellitus
•  to reduce the risk of major adverse cardiovascular events (cardiovascular death, nonfatal myocardial infarction, and nonfatal stroke) in adults  

with type 2 diabetes mellitus and established cardiovascular disease (CVD)
•  to reduce the risk of end-stage kidney disease (ESKD), doubling of serum creatinine, cardiovascular (CV) death, and hospitalization for heart  

failure in adults with type 2 diabetes mellitus and diabetic nephropathy with albuminuria greater than 300 mg/day
Limitations of Use
INVOKANA® is not recommended in patients with type 1 diabetes mellitus. It may increase the risk of diabetic ketoacidosis in these patients.

INVOKANA® 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. INVOKANA® is likely to be ineffective in this setting based upon its mechanism of action.
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IMPORTANT SAFETY INFORMATION (cont'd)
WARNINGS AND PRECAUTIONS (cont'd)

•  Necrotizing Fasciitis of the Perineum (Fournier’s Gangrene): Necrotizing fasciitis of the perineum, a rare but serious and life-threatening 
necrotizing infection requiring urgent surgical intervention, has been identified in postmarketing surveillance in female and male 
patients with diabetes mellitus receiving SGLT2 inhibitors, including INVOKANA®. Serious outcomes have included hospitalization, 
multiple surgeries, and death. If suspected, start treatment immediately with broad-spectrum antibiotics and, if necessary, surgical 
debridement. Discontinue INVOKANA®.

•  Genital Mycotic Infections: INVOKANA® increases risk of genital mycotic infections, especially in uncircumcised males or patients with prior 
infections. Monitor and treat appropriately.

•  Hypersensitivity Reactions: Hypersensitivity reactions, including angioedema and anaphylaxis, were reported with INVOKANA®; these 
reactions generally occurred within hours to days after initiation. If reactions occur, discontinue INVOKANA®, treat, and monitor until 
signs and symptoms resolve.

•  Bone Fracture: Increased risk of bone fracture, occurring as early as 12 weeks after treatment initiation, was observed in patients using 
INVOKANA®. Prior to initiation, consider factors that contribute to fracture risk.

DRUG INTERACTIONS
•  UGT Enzyme Inducers: Co-administration with rifampin lowered INVOKANA® exposure, which may reduce the efficacy of INVOKANA®. 

For patients with eGFR ≥60 mL/min/1.73 m2, if an inducer of UGTs (eg, rifampin, phenytoin, phenobarbital, ritonavir) is co-administered 
with INVOKANA®, increase the dose to 200 mg (taken as two 100 mg tablets) once daily in patients currently tolerating INVOKANA® 
100 mg. The dose may be increased to 300 mg once daily in patients currently tolerating INVOKANA® 200 mg and who require 
additional glycemic control.

    For patients with eGFR <60 mL/min/1.73 m2, if an inducer of UGTs is co-administered with INVOKANA®, increase the dose to 200 mg 
(taken as two 100 mg tablets) once daily in patients currently tolerating INVOKANA® 100 mg. Consider adding another antihyperglycemic 
agent in patients who require additional glycemic control.

• Digoxin: There was an increase in the AUC and mean peak drug concentration of digoxin when co-administered with INVOKANA® 300 mg. 
Monitor appropriately.

•  Positive Urine Glucose Test: 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: Monitoring glycemic control with 1,5-AG assay is not recommended in patients taking SGLT2 
inhibitors. Use alternative methods to monitor glycemic control.

USE IN SPECIFIC POPULATIONS
•  Pregnancy: INVOKANA® is not recommended in pregnant women, especially during the second and third trimesters.

•  Lactation: INVOKANA® is not recommended while breastfeeding.

• Pediatric Use: Safety and effectiveness in patients <18 years of age have not been established.

•  Geriatric Use: Patients ≥65 years had a higher incidence of adverse reactions related to reduced intravascular volume, particularly with the 300-mg 
dose; more prominent increase in the incidence was seen in patients who were ≥75 years. Smaller reductions in HbA1c relative to placebo were seen 
in patients ≥65 years.

•  Renal Impairment: The efficacy and safety of INVOKANA® for glycemic control were evaluated in a trial that included patients with moderate 
renal impairment (eGFR 30 to <50 mL/min/1.73 m2). These patients had less overall glycemic efficacy, and patients treated with 300 mg per day 
had increases in serum potassium, which were transient and similar by the end of the study. Patients with renal impairment using INVOKANA® for 
glycemic control may be more likely to experience hypotension and may be at a higher risk for acute kidney injury. INVOKANA® is contraindicated 
in patients with ESKD on dialysis.

• Hepatic Impairment: INVOKANA® has not been studied in patients with severe hepatic impairment and is not recommended in this population.

OVERDOSAGE
•  In the event of an overdose, contact the Poison Control Center and employ the usual supportive measures. 

ADVERSE REACTIONS
• The most common adverse reactions associated with INVOKANA® (5% or greater incidence) were female genital mycotic infections, urinary tract 

infections, and increased urination.

Please read Brief Summary of full Prescribing Information for INVOKANA® on the following pages.
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INVOKANA® (canagliflozin) tabletsINVOKANA®
(canagliflozin) tablets, for oral use 
Brief Summary of Prescribing Information.

INDICATIONS AND USAGE
INVOKANA (canagliflozin) is indicated:
•  as an adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes mellitus.
•  to reduce the risk of major adverse cardiovascular events (cardiovascular death, nonfatal myocardial 

infarction and nonfatal stroke) in adults with type 2 diabetes mellitus and established cardiovascular 
disease (CVD).

•  to reduce the risk of end-stage kidney disease (ESKD), doubling of serum creatinine, cardiovascular 
(CV) death, and hospitalization for heart failure in adults with type 2 diabetes mellitus and diabetic 
nephropathy with albuminuria greater than 300 mg/day.

Limitations of Use
INVOKANA 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].
INVOKANA 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. INVOKANA is likely to be ineffective in this setting 
based upon its mechanism of action.
CONTRAINDICATIONS
•   Serious hypersensitivity reaction to INVOKANA, such as anaphylaxis or angioedema [see Warnings 

and Precautions and Adverse Reactions].
• Patients on dialysis [see Use in Specific Populations].
WARNINGS AND PRECAUTIONS
Lower Limb Amputation: An increased risk of lower limb amputations associated with INVOKANA use 
versus placebo was observed in CANVAS (5.9 vs 2.8 events per 1000 patient-years) and CANVAS-R (7.5 vs 
4.2 events per 1000 patient-years), two randomized, placebo-controlled trials evaluating patients with type 
2 diabetes who had either established cardiovascular disease or were at risk for cardiovascular disease. 
The risk of lower limb amputations was observed at both the 100 mg and 300 mg once daily dosage 
regimens. The amputation data for CANVAS and CANVAS-R are shown in Tables 3 and 4, respectively 
[see Adverse Reactions].
Amputations of the toe and midfoot (99 out of 140 patients with amputations receiving INVOKANA in the 
two trials) were the most frequent; however, amputations involving the leg, below and above the knee, 
were also observed (41 out of 140 patients with amputations receiving INVOKANA in the two trials). Some 
patients had multiple amputations, some involving both lower limbs.
Lower limb infections, gangrene, and diabetic foot ulcers were the most common precipitating medical 
events leading to the need for an amputation. The risk of amputation was highest in patients with a 
baseline history of prior amputation, peripheral vascular disease, and neuropathy.
Before initiating INVOKANA, consider factors in the patient history that may predispose to the need 
for amputations, such as a history of prior amputation, peripheral vascular disease, neuropathy and 
diabetic foot ulcers. Counsel patients about the importance of routine preventative foot care. Monitor 
patients receiving INVOKANA for signs and symptoms of infection (including osteomyelitis), new  
pain or tenderness, sores or ulcers involving the lower limbs, and discontinue INVOKANA if these 
complications occur.
Volume Depletion: INVOKANA can cause intravascular volume contraction which may sometimes 
manifest as symptomatic hypotension or acute transient changes in creatinine [see Adverse 
Reactions]. There have been post-marketing reports of acute kidney injury which are likely related to 
volume depletion, some requiring hospitalizations and dialysis, in patients with type 2 diabetes mellitus 
receiving SGLT2 inhibitors, including INVOKANA. 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 INVOKANA in patients with one or more of these  
characteristics, assess and correct volume status. Monitor for signs and symptoms of volume depletion 
after initiating therapy.
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 INVOKANA. 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. The risk of ketoacidosis 
may be greater with higher doses. Fatal cases of ketoacidosis have been reported in patients taking 
INVOKANA. INVOKANA is not indicated for the treatment of patients with type 1 diabetes mellitus [see 
Indications and Usage].
Patients treated with INVOKANA 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 INVOKANA may be present even if blood glucose levels are less than 
250 mg/dL. If ketoacidosis is suspected, INVOKANA 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 INVOKANA, 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 INVOKANA for at least 3 
days prior to surgery [see Clinical Pharmacology (12.2, 12.3) in Full Prescribing Information].
Consider monitoring for ketoacidosis and temporarily discontinuing INVOKANA 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 INVOKANA.
Educate patients on the signs and symptoms of ketoacidosis and instruct patients to discontinue 
INVOKANA and seek medical attention immediately if signs and symptoms occur.
Urosepsis and Pyelonephritis: There have been postmarketing reports of serious urinary tract infections 
including urosepsis and pyelonephritis requiring hospitalization in patients receiving SGLT2 inhibitors, 
including INVOKANA. 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. INVOKANA may increase the risk of hypoglycemia 
when combined with insulin or an insulin secretagogue [see Adverse Reactions]. Therefore, a lower dose 
of insulin or insulin secretagogue may be required to minimize the risk of hypoglycemia when used in 
combination with INVOKANA.
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 postmarketing surveillance in patients with diabetes 
mellitus receiving SGLT2 inhibitors, including INVOKANA. Cases have been reported in both females and 
males. Serious outcomes have included hospitalization, multiple surgeries, and death.
Patients treated with INVOKANA 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 INVOKANA, closely monitor blood glucose levels, and provide appropriate alternative 
therapy for glycemic control.
Genital Mycotic Infections: INVOKANA increases the risk of genital mycotic infections. Patients with 
a history of genital mycotic infections and uncircumcised males were more likely to develop genital 
mycotic infections [see Adverse Reactions]. Monitor and treat appropriately.
Hypersensitivity Reactions: Hypersensitivity reactions, including angioedema and anaphylaxis, have 
been reported with INVOKANA. These reactions generally occurred within hours to days after initiating 
INVOKANA. If hypersensitivity reactions occur, discontinue use of INVOKANA; treat and monitor until 
signs and symptoms resolve [see Contraindications and Adverse Reactions].
Bone Fracture: An increased risk of bone fracture, occurring as early as 12 weeks after treatment 
initiation, was observed in patients using INVOKANA in the CANVAS trial [see Clinical Studies (14.2) in 
Full Prescribing Information]. Consider factors that contribute to fracture risk prior to initiating INVOKANA 
[see Adverse Reactions].
ADVERSE REACTIONS
The following important adverse reactions are described below and elsewhere in the labeling:
•  Lower Limb Amputation [see Warnings and Precautions]
• Volume Depletion [see Warnings and Precautions]
• Ketoacidosis [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]
• Bone Fracture [see Warnings and Precautions]
Clinical Studies 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 the rates in 
the clinical trials of another drug and may not reflect the rates observed in clinical practice.
Pool of Placebo-Controlled Trials for Glycemic Control: The data in Table 1 is derived from four 26-week 
placebo-controlled trials where INVOKANA was used as monotherapy in one trial and as add-on therapy 
in three trials. These data reflect exposure of 1,667 patients to INVOKANA and a mean duration of exposure 
to INVOKANA of 24 weeks. Patients received INVOKANA 100 mg (N=833), INVOKANA 300 mg (N=834) or 
placebo (N=646) once daily. The mean age of the population was 56 years and 2% were older than 75 years of 
age. Fifty percent (50%) of the population was male and 72% were Caucasian, 12% were Asian, and 5% were 
Black or African American. At baseline the population had diabetes for an average of 7.3 years, had a mean 
HbA1C of 8.0% and 20% had established microvascular complications of diabetes. Baseline renal function was 
normal or mildly impaired (mean eGFR 88 mL/min/1.73 m2).
Table 1 shows common adverse reactions associated with the use of INVOKANA. These adverse reactions 
were not present at baseline, occurred more commonly on INVOKANA than on placebo, and occurred in at 
least 2% of patients treated with either INVOKANA 100 mg or INVOKANA 300 mg.
Table 1:  Adverse Reactions from Pool of Four 26−Week Placebo-Controlled Studies Reported in ≥ 2% of 

INVOKANA-Treated Patients*

Adverse Reaction
Placebo
N=646 

INVOKANA
100 mg
N=833

INVOKANA
300 mg
N=834

Urinary tract infections‡ 3.8% 5.9% 4.4%
Increased urination§ 0.7% 5.1% 4.6%
Thirst# 0.1% 2.8% 2.4%
Constipation 0.9% 1.8% 2.4%
Nausea 1.6% 2.1% 2.3%

N=312 N=425 N=430
Female genital mycotic infections† 2.8% 10.6% 11.6%
Vulvovaginal pruritus 0.0% 1.6% 3.2%

N=334 N=408 N=404
Male genital mycotic infections¶ 0.7% 4.2% 3.8%

*  The four placebo-controlled trials included one monotherapy trial and three add-on combination trials 
with metformin, metformin and sulfonylurea, or metformin and pioglitazone.

†  Female genital mycotic infections include the following adverse reactions: Vulvovaginal candidiasis, 
Vulvovaginal mycotic infection, Vulvovaginitis, Vaginal infection, Vulvitis, and Genital infection fungal.

‡  Urinary tract infections include the following adverse reactions: Urinary tract infection, Cystitis, Kidney 
infection, and Urosepsis.

§  Increased urination includes the following adverse reactions: Polyuria, Pollakiuria, Urine output 
increased, Micturition urgency, and Nocturia.

¶  Male genital mycotic infections include the following adverse reactions: Balanitis or Balanoposthitis, 
Balanitis candida, and Genital infection fungal.

#  Thirst includes the following adverse reactions: Thirst, Dry mouth, and Polydipsia.
Note: Percentages were weighted by studies. Study weights were proportional to the harmonic mean of 
the three treatment sample sizes.
Abdominal pain was also more commonly reported in patients taking INVOKANA 100 mg (1.8%), 300 mg 
(1.7%) than in patients taking placebo (0.8%).
Placebo-Controlled Trial in Diabetic Nephropathy: The occurrence of adverse reactions for INVOKANA 
was evaluated in patients participating in CREDENCE, a study in patients with type 2 diabetes mellitus 
and diabetic nephropathy with albuminuria > 300 mg/day [see Clinical Studies (14.3) in Full Prescribing 
Information]. These data reflect exposure of 2,201 patients to INVOKANA and a mean duration of exposure 
to INVOKANA of 137 weeks. 
•  The rate of lower limb amputations associated with the use of INVOKANA 100 mg relative to placebo 

was 12.3 vs 11.2 events per 1000 patient-years, respectively, with 2.6 years mean duration of follow-up.
•  Incidence rates of adjudicated events of diabetic ketoacidosis (DKA) were 0.21 (0.5%, 12/2,200) and 0.03 

(0.1%, 2/2,197) per 100 patient-years of follow-up with INVOKANA 100 mg and placebo, respectively. 
• T he incidence of hypotension was 2.8% and 1.5% on INVOKANA 100 mg and placebo, respectively.
Pool of Placebo- and Active-Controlled Trials for Glycemic Control and Cardiovascular Outcomes: The 
occurrence of adverse reactions for INVOKANA was evaluated in patients participating in placebo- and 
active-controlled trials and in an integrated analysis of two cardiovascular trials, CANVAS and CANVAS-R.
The types and frequency of common adverse reactions observed in the pool of eight clinical trials 
(which reflect an exposure of 6,177 patients to INVOKANA) were consistent with those listed in Table 1. 
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Brief Summary of Prescribing Information.

INDICATIONS AND USAGE
INVOKANA (canagliflozin) is indicated:
•  as an adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes mellitus.
•  to reduce the risk of major adverse cardiovascular events (cardiovascular death, nonfatal myocardial 

infarction and nonfatal stroke) in adults with type 2 diabetes mellitus and established cardiovascular 
disease (CVD).

•  to reduce the risk of end-stage kidney disease (ESKD), doubling of serum creatinine, cardiovascular 
(CV) death, and hospitalization for heart failure in adults with type 2 diabetes mellitus and diabetic 
nephropathy with albuminuria greater than 300 mg/day.

Limitations of Use
INVOKANA 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].
INVOKANA 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. INVOKANA is likely to be ineffective in this setting 
based upon its mechanism of action.
CONTRAINDICATIONS
•   Serious hypersensitivity reaction to INVOKANA, such as anaphylaxis or angioedema [see Warnings 

and Precautions and Adverse Reactions].
• Patients on dialysis [see Use in Specific Populations].
WARNINGS AND PRECAUTIONS
Lower Limb Amputation: An increased risk of lower limb amputations associated with INVOKANA use 
versus placebo was observed in CANVAS (5.9 vs 2.8 events per 1000 patient-years) and CANVAS-R (7.5 vs 
4.2 events per 1000 patient-years), two randomized, placebo-controlled trials evaluating patients with type 
2 diabetes who had either established cardiovascular disease or were at risk for cardiovascular disease. 
The risk of lower limb amputations was observed at both the 100 mg and 300 mg once daily dosage 
regimens. The amputation data for CANVAS and CANVAS-R are shown in Tables 3 and 4, respectively 
[see Adverse Reactions].
Amputations of the toe and midfoot (99 out of 140 patients with amputations receiving INVOKANA in the 
two trials) were the most frequent; however, amputations involving the leg, below and above the knee, 
were also observed (41 out of 140 patients with amputations receiving INVOKANA in the two trials). Some 
patients had multiple amputations, some involving both lower limbs.
Lower limb infections, gangrene, and diabetic foot ulcers were the most common precipitating medical 
events leading to the need for an amputation. The risk of amputation was highest in patients with a 
baseline history of prior amputation, peripheral vascular disease, and neuropathy.
Before initiating INVOKANA, consider factors in the patient history that may predispose to the need 
for amputations, such as a history of prior amputation, peripheral vascular disease, neuropathy and 
diabetic foot ulcers. Counsel patients about the importance of routine preventative foot care. Monitor 
patients receiving INVOKANA for signs and symptoms of infection (including osteomyelitis), new  
pain or tenderness, sores or ulcers involving the lower limbs, and discontinue INVOKANA if these 
complications occur.
Volume Depletion: INVOKANA can cause intravascular volume contraction which may sometimes 
manifest as symptomatic hypotension or acute transient changes in creatinine [see Adverse 
Reactions]. There have been post-marketing reports of acute kidney injury which are likely related to 
volume depletion, some requiring hospitalizations and dialysis, in patients with type 2 diabetes mellitus 
receiving SGLT2 inhibitors, including INVOKANA. 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 INVOKANA in patients with one or more of these  
characteristics, assess and correct volume status. Monitor for signs and symptoms of volume depletion 
after initiating therapy.
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 INVOKANA. 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. The risk of ketoacidosis 
may be greater with higher doses. Fatal cases of ketoacidosis have been reported in patients taking 
INVOKANA. INVOKANA is not indicated for the treatment of patients with type 1 diabetes mellitus [see 
Indications and Usage].
Patients treated with INVOKANA 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 INVOKANA may be present even if blood glucose levels are less than 
250 mg/dL. If ketoacidosis is suspected, INVOKANA 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 INVOKANA, 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 INVOKANA for at least 3 
days prior to surgery [see Clinical Pharmacology (12.2, 12.3) in Full Prescribing Information].
Consider monitoring for ketoacidosis and temporarily discontinuing INVOKANA 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 INVOKANA.
Educate patients on the signs and symptoms of ketoacidosis and instruct patients to discontinue 
INVOKANA and seek medical attention immediately if signs and symptoms occur.
Urosepsis and Pyelonephritis: There have been postmarketing reports of serious urinary tract infections 
including urosepsis and pyelonephritis requiring hospitalization in patients receiving SGLT2 inhibitors, 
including INVOKANA. 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. INVOKANA may increase the risk of hypoglycemia 
when combined with insulin or an insulin secretagogue [see Adverse Reactions]. Therefore, a lower dose 
of insulin or insulin secretagogue may be required to minimize the risk of hypoglycemia when used in 
combination with INVOKANA.
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 postmarketing surveillance in patients with diabetes 
mellitus receiving SGLT2 inhibitors, including INVOKANA. Cases have been reported in both females and 
males. Serious outcomes have included hospitalization, multiple surgeries, and death.
Patients treated with INVOKANA 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 INVOKANA, closely monitor blood glucose levels, and provide appropriate alternative 
therapy for glycemic control.
Genital Mycotic Infections: INVOKANA increases the risk of genital mycotic infections. Patients with 
a history of genital mycotic infections and uncircumcised males were more likely to develop genital 
mycotic infections [see Adverse Reactions]. Monitor and treat appropriately.
Hypersensitivity Reactions: Hypersensitivity reactions, including angioedema and anaphylaxis, have 
been reported with INVOKANA. These reactions generally occurred within hours to days after initiating 
INVOKANA. If hypersensitivity reactions occur, discontinue use of INVOKANA; treat and monitor until 
signs and symptoms resolve [see Contraindications and Adverse Reactions].
Bone Fracture: An increased risk of bone fracture, occurring as early as 12 weeks after treatment 
initiation, was observed in patients using INVOKANA in the CANVAS trial [see Clinical Studies (14.2) in 
Full Prescribing Information]. Consider factors that contribute to fracture risk prior to initiating INVOKANA 
[see Adverse Reactions].
ADVERSE REACTIONS
The following important adverse reactions are described below and elsewhere in the labeling:
•  Lower Limb Amputation [see Warnings and Precautions]
• Volume Depletion [see Warnings and Precautions]
• Ketoacidosis [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]
• Bone Fracture [see Warnings and Precautions]
Clinical Studies 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 the rates in 
the clinical trials of another drug and may not reflect the rates observed in clinical practice.
Pool of Placebo-Controlled Trials for Glycemic Control: The data in Table 1 is derived from four 26-week 
placebo-controlled trials where INVOKANA was used as monotherapy in one trial and as add-on therapy 
in three trials. These data reflect exposure of 1,667 patients to INVOKANA and a mean duration of exposure 
to INVOKANA of 24 weeks. Patients received INVOKANA 100 mg (N=833), INVOKANA 300 mg (N=834) or 
placebo (N=646) once daily. The mean age of the population was 56 years and 2% were older than 75 years of 
age. Fifty percent (50%) of the population was male and 72% were Caucasian, 12% were Asian, and 5% were 
Black or African American. At baseline the population had diabetes for an average of 7.3 years, had a mean 
HbA1C of 8.0% and 20% had established microvascular complications of diabetes. Baseline renal function was 
normal or mildly impaired (mean eGFR 88 mL/min/1.73 m2).
Table 1 shows common adverse reactions associated with the use of INVOKANA. These adverse reactions 
were not present at baseline, occurred more commonly on INVOKANA than on placebo, and occurred in at 
least 2% of patients treated with either INVOKANA 100 mg or INVOKANA 300 mg.
Table 1:  Adverse Reactions from Pool of Four 26−Week Placebo-Controlled Studies Reported in ≥ 2% of 

INVOKANA-Treated Patients*

Adverse Reaction
Placebo
N=646 

INVOKANA
100 mg
N=833

INVOKANA
300 mg
N=834

Urinary tract infections‡ 3.8% 5.9% 4.4%
Increased urination§ 0.7% 5.1% 4.6%
Thirst# 0.1% 2.8% 2.4%
Constipation 0.9% 1.8% 2.4%
Nausea 1.6% 2.1% 2.3%

N=312 N=425 N=430
Female genital mycotic infections† 2.8% 10.6% 11.6%
Vulvovaginal pruritus 0.0% 1.6% 3.2%

N=334 N=408 N=404
Male genital mycotic infections¶ 0.7% 4.2% 3.8%

*  The four placebo-controlled trials included one monotherapy trial and three add-on combination trials 
with metformin, metformin and sulfonylurea, or metformin and pioglitazone.

†  Female genital mycotic infections include the following adverse reactions: Vulvovaginal candidiasis, 
Vulvovaginal mycotic infection, Vulvovaginitis, Vaginal infection, Vulvitis, and Genital infection fungal.

‡  Urinary tract infections include the following adverse reactions: Urinary tract infection, Cystitis, Kidney 
infection, and Urosepsis.

§  Increased urination includes the following adverse reactions: Polyuria, Pollakiuria, Urine output 
increased, Micturition urgency, and Nocturia.

¶  Male genital mycotic infections include the following adverse reactions: Balanitis or Balanoposthitis, 
Balanitis candida, and Genital infection fungal.

#  Thirst includes the following adverse reactions: Thirst, Dry mouth, and Polydipsia.
Note: Percentages were weighted by studies. Study weights were proportional to the harmonic mean of 
the three treatment sample sizes.
Abdominal pain was also more commonly reported in patients taking INVOKANA 100 mg (1.8%), 300 mg 
(1.7%) than in patients taking placebo (0.8%).
Placebo-Controlled Trial in Diabetic Nephropathy: The occurrence of adverse reactions for INVOKANA 
was evaluated in patients participating in CREDENCE, a study in patients with type 2 diabetes mellitus 
and diabetic nephropathy with albuminuria > 300 mg/day [see Clinical Studies (14.3) in Full Prescribing 
Information]. These data reflect exposure of 2,201 patients to INVOKANA and a mean duration of exposure 
to INVOKANA of 137 weeks. 
•  The rate of lower limb amputations associated with the use of INVOKANA 100 mg relative to placebo 

was 12.3 vs 11.2 events per 1000 patient-years, respectively, with 2.6 years mean duration of follow-up.
•  Incidence rates of adjudicated events of diabetic ketoacidosis (DKA) were 0.21 (0.5%, 12/2,200) and 0.03 

(0.1%, 2/2,197) per 100 patient-years of follow-up with INVOKANA 100 mg and placebo, respectively. 
• T he incidence of hypotension was 2.8% and 1.5% on INVOKANA 100 mg and placebo, respectively.
Pool of Placebo- and Active-Controlled Trials for Glycemic Control and Cardiovascular Outcomes: The 
occurrence of adverse reactions for INVOKANA was evaluated in patients participating in placebo- and 
active-controlled trials and in an integrated analysis of two cardiovascular trials, CANVAS and CANVAS-R.
The types and frequency of common adverse reactions observed in the pool of eight clinical trials 
(which reflect an exposure of 6,177 patients to INVOKANA) were consistent with those listed in Table 1. 
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Percentages were weighted by studies. Study weights were proportional to the harmonic mean of the 
three treatment sample sizes. In this pool, INVOKANA was also associated with the adverse reactions of 
fatigue (1.8%, 2.2%, and 2.0% with comparator, INVOKANA 100 mg, and INVOKANA 300 mg, respectively) 
and loss of strength or energy (i.e., asthenia) (0.6%, 0.7%, and 1.1% with comparator, INVOKANA 100 mg, 
and INVOKANA 300 mg, respectively).
In the pool of eight clinical trials, the incidence rate of pancreatitis (acute or chronic) was 0.1%, 0.2%, and 
0.1% receiving comparator, INVOKANA 100 mg, and INVOKANA 300 mg, respectively.
In the pool of eight clinical trials, hypersensitivity-related adverse reactions (including erythema, rash, 
pruritus, urticaria, and angioedema) occurred in 3.0%, 3.8%, and 4.2% of patients receiving comparator, 
INVOKANA 100  mg, and INVOKANA 300  mg, respectively. Five patients experienced serious adverse 
reactions of hypersensitivity with INVOKANA, which included 4 patients with urticaria and 1 patient with 
a diffuse rash and urticaria occurring within hours of exposure to INVOKANA. Among these patients, 
2 patients discontinued INVOKANA. One patient with urticaria had recurrence when INVOKANA was 
re-initiated.
Photosensitivity-related adverse reactions (including photosensitivity reaction, polymorphic light 
eruption, and sunburn) occurred in 0.1%, 0.2%, and 0.2% of patients receiving comparator, INVOKANA 
100 mg, and INVOKANA 300 mg, respectively.
Other adverse reactions occurring more frequently on INVOKANA than on comparator were:
Lower Limb Amputation: An increased risk of lower limb amputations associated with INVOKANA use 
versus placebo was observed in CANVAS (5.9 vs 2.8 events per 1000 patient-years) and CANVAS-R (7.5 
vs 4.2 events per 1000 patient-years), two randomized, placebo-controlled trials evaluating patients with 
type 2 diabetes who had either established cardiovascular disease or were at risk for cardiovascular 
disease. Patients in CANVAS and CANVAS-R were followed for an average of 5.7 and 2.1 years, 
respectively [see Clinical Studies (14.2) in Full Prescribing Information]. The amputation data for CANVAS 
and CANVAS-R are shown in Tables 2 and 3, respectively.
Table 2: CANVAS Amputations

Placebo 
N=1441

INVOKANA 
100 mg  
N=1445

INVOKANA 
300 mg  
N=1441

INVOKANA 
(Pooled) 
N=2886

Patients with an amputation, n (%) 22 (1.5) 50 (3.5) 45 (3.1) 95 (3.3)
Total amputations 33 83 79 162
Amputation incidence rate (per 1000 patient-years) 2.8 6.2 5.5 5.9

Hazard Ratio (95% CI) -- 2.24 
(1.36, 3.69)

2.01 
(1.20, 3.34)

2.12 
(1.34, 3.38)

Note: Incidence is based on the number of patients with at least one amputation, and not the total number 
of amputation events. A patient’s follow-up is calculated from Day 1 to the first amputation event date. 
Some patients had more than one amputation.
Table 3: CANVAS-R Amputations

Placebo 
N=2903

INVOKANA 
100 mg  

(with up-titration to 300 mg) 
N=2904

Patients with an amputation, n (%) 25 (0.9) 45 (1.5)
Total amputations 36 59
Amputation incidence rate (per 1000 patient-years) 4.2 7.5
Hazard Ratio (95% CI) -- 1.80 (1.10, 2.93)

Note: Incidence is based on the number of patients with at least one amputation, and not the total number 
of amputation events. A patient’s follow-up is calculated from Day 1 to the first amputation event date. 
Some patients had more than one amputation.
Renal Cell Carcinoma: In the CANVAS trial (mean duration of follow-up of 5.7 years) [see Clinical Studies 
(14.2) in Full Prescribing Information], the incidence of renal cell carcinoma was 0.15% (2/1331) and 
0.29% (8/2716) for placebo and INVOKANA, respectively, excluding patients with less than 6 months of 
follow-up, less than 90 days of treatment, or a history of renal cell carcinoma. A causal relationship to 
INVOKANA could not be established due to the limited number of cases. 
Volume Depletion-Related Adverse Reactions: INVOKANA results in an osmotic diuresis, which may lead 
to reductions in intravascular volume. In clinical trials for glycemic control, treatment with INVOKANA 
was associated with a dose-dependent increase in the incidence of volume depletion-related adverse 
reactions (e.g., hypotension, postural dizziness, orthostatic hypotension, syncope, and dehydration). An 
increased incidence was observed in patients on the 300 mg dose. The three factors associated with 
the largest increase in volume depletion-related adverse reactions in these trials were the use of loop 
diuretics, moderate renal impairment (eGFR 30 to less than 60 mL/min/1.73 m2), and age 75 years and older 
(Table 4) [see Use in Specific Populations].
Table 4:  Proportion of Patients With at Least One Volume Depletion-Related Adverse Reaction (Pooled 

Results from 8 Clinical Trials for Glycemic Control)

Baseline Characteristic

Comparator 
Group*

%

INVOKANA 
100 mg

%

INVOKANA 
300 mg

%
Overall population 1.5% 2.3% 3.4%
75 years of age and older† 2.6% 4.9% 8.7%
eGFR less than 60 mL/min/1.73 m2† 2.5% 4.7% 8.1%
Use of loop diuretic† 4.7% 3.2% 8.8%

* Includes placebo and active-comparator groups
† Patients could have more than 1 of the listed risk factors
Falls: In a pool of nine clinical trials with mean duration of exposure to INVOKANA of 85 weeks, the 
proportion of patients who experienced falls was 1.3%, 1.5%, and 2.1% with comparator, INVOKANA 
100 mg, and INVOKANA 300 mg, respectively. The higher risk of falls for patients treated with INVOKANA 
was observed within the first few weeks of treatment.
Genital Mycotic Infections: In the pool of four placebo-controlled clinical trials for glycemic control, female 
genital mycotic infections (e.g., vulvovaginal mycotic infection, vulvovaginal candidiasis, and vulvovaginitis) 
occurred in 2.8%, 10.6%, and 11.6% of females treated with placebo, INVOKANA 100 mg, and INVOKANA 
300 mg, respectively. Patients with a history of genital mycotic infections were more likely to develop genital 
mycotic infections on INVOKANA. Female patients who developed genital mycotic infections on INVOKANA 
were more likely to experience recurrence and require treatment with oral or topical antifungal agents and 
anti-microbial agents. In females, discontinuation due to genital mycotic infections occurred in 0% and 0.7% 
of patients treated with placebo and INVOKANA, respectively.
In the pool of four placebo-controlled clinical trials, male genital mycotic infections (e.g., candidal 
balanitis, balanoposthitis) occurred in 0.7%, 4.2%, and 3.8% of males treated with placebo, INVOKANA 
100 mg, and INVOKANA 300 mg, respectively. Male genital mycotic infections occurred more commonly in 
uncircumcised males and in males with a prior history of balanitis or balanoposthitis. Male patients who 
developed genital mycotic infections on INVOKANA were more likely to experience recurrent infections 

(22% on INVOKANA versus none on placebo), and require treatment with oral or topical antifungal agents 
and anti-microbial agents than patients on comparators. In males, discontinuations due to genital mycotic 
infections occurred in 0% and 0.5% of patients treated with placebo and INVOKANA, respectively. 
In the pooled analysis of 8 randomized trials evaluating glycemic control, phimosis was reported in 0.3% of 
uncircumcised male patients treated with INVOKANA and 0.2% required circumcision to treat the phimosis.
Hypoglycemia: In all glycemic control trials, hypoglycemia was defined as any event regardless of 
symptoms, where biochemical hypoglycemia was documented (any glucose value below or equal 
to 70 mg/dL). Severe hypoglycemia was defined as an event consistent with hypoglycemia where the 
patient required the assistance of another person to recover, lost consciousness, or experienced a 
seizure (regardless of whether biochemical documentation of a low glucose value was obtained). In 
individual clinical trials of glycemic control [see Clinical Studies (14.1) in Full Prescribing Information], 
episodes of hypoglycemia occurred at a higher rate when INVOKANA was co-administered with insulin 
or sulfonylureas (Table 5).
Table 5:  Incidence of Hypoglycemia* in Randomized Clinical Studies of Glycemic Control
Monotherapy
(26 weeks)

Placebo
(N=192)

INVOKANA 100 mg
(N=195)

INVOKANA 300 mg
(N=197)

Overall [N (%)] 5 (2.6) 7 (3.6) 6 (3.0)
In Combination 
with Metformin
(26 weeks)

Placebo +  
Metformin

(N=183)

INVOKANA 100 mg + 
Metformin

(N=368)

INVOKANA 300 mg + 
Metformin

(N=367)

Overall [N (%)] 3 (1.6) 16 (4.3) 17 (4.6)
Severe [N (%)]† 0 (0) 1 (0.3) 1 (0.3)
In Combination 
with Metformin
(52 weeks)

Glimepiride + 
Metformin

(N=482)

INVOKANA 100 mg + 
Metformin

(N=483)

INVOKANA 300 mg + 
Metformin

(N=485)
Overall [N (%)] 165 (34.2) 27 (5.6) 24 (4.9)
Severe [N (%)]† 15 (3.1) 2 (0.4) 3 (0.6)
In Combination 
with Sulfonylurea
(18 weeks)

Placebo + 
Sulfonylurea

(N=69)

INVOKANA 100 mg + 
Sulfonylurea

(N=74)

INVOKANA 300 mg + 
Sulfonylurea

(N=72)
Overall [N (%)] 4 (5.8) 3 (4.1) 9 (12.5)
In Combination 
with Metformin + 
Sulfonylurea
(26 weeks)

Placebo +  
Metformin + 
Sulfonylurea

(N=156)

INVOKANA 100 mg + 
Metformin +  
Sulfonylurea

(N=157)

INVOKANA 300 mg + 
Metformin +  
Sulfonylurea

(N=156)
Overall [N (%)] 24 (15.4) 43 (27.4) 47 (30.1)
Severe [N (%)]† 1 (0.6) 1 (0.6) 0
In Combination 
with Metformin + 
Sulfonylurea
(52 weeks)

Sitagliptin + 
Metformin + 
Sulfonylurea

(N=378)

INVOKANA 300 mg + 
Metformin +  
Sulfonylurea

(N=377)
Overall [N (%)] 154 (40.7) 163 (43.2)
Severe [N (%)]† 13 (3.4) 15 (4.0)
In Combination 
with Metformin + 
Pioglitazone
(26 weeks)

Placebo +  
Metformin + 
Pioglitazone

(N=115)

INVOKANA 100 mg + 
Metformin +  
Pioglitazone

(N=113)

INVOKANA 300 mg + 
Metformin +  
Pioglitazone

(N=114)
Overall [N (%)] 3 (2.6) 3 (2.7) 6 (5.3)
In Combination 
with Insulin
(18 weeks)

Placebo
(N=565)

INVOKANA 100 mg
(N=566)

INVOKANA 300 mg
(N=587)

Overall [N (%)] 208 (36.8) 279 (49.3) 285 (48.6)
Severe [N (%)]† 14 (2.5) 10 (1.8) 16 (2.7)

*  Number of patients experiencing at least one event of hypoglycemia based on either biochemically 
documented episodes or severe hypoglycemic events in the intent-to-treat population

†  Severe episodes of hypoglycemia were defined as those where the patient required the assistance 
of another person to recover, lost consciousness, or experienced a seizure (regardless of whether 
biochemical documentation of a low glucose value was obtained)

Bone Fracture: In the CANVAS trial [see Clinical Studies (14.2) in Full Prescribing Information], the 
incidence rates of all adjudicated bone fracture were 1.09, 1.59, and 1.79 events per 100 patient-years of 
follow-up to placebo, INVOKANA 100 mg, and INVOKANA 300 mg, respectively. The fracture imbalance 
was observed within the first 26 weeks of therapy and remained through the end of the trial. Fractures 
were more likely to be low trauma (e.g., fall from no more than standing height), and affect the distal 
portion of upper and lower extremities.
Laboratory and Imaging Tests: Increases in Serum Creatinine and Decreases in eGFR: Initiation of INVOKANA 
causes an increase in serum creatinine and decrease in estimated GFR. In patients with moderate renal 
impairment, the increase in serum creatinine generally does not exceed 0.2 mg/dL, occurs within the 
first 6 weeks of starting therapy, and then stabilizes. Increases that do not fit this pattern should prompt 
further evaluation to exclude the possibility of acute kidney injury [see Clinical Pharmacology  (12.1) in Full 
Prescribing Information]. The acute effect on eGFR reverses after treatment discontinuation suggesting 
acute hemodynamic changes may play a role in the renal function changes observed with INVOKANA.
Increases in Serum Potassium: In a pooled population of patients (N=723) in glycemic control trials with 
moderate renal impairment (eGFR 45 to less than 60 mL/min/1.73 m2), increases in serum potassium to 
greater than 5.4 mEq/L and 15% above baseline occurred in 5.3%, 5.0%, and 8.8% of patients treated with 
placebo, INVOKANA 100 mg, and INVOKANA 300 mg, respectively. Severe elevations (greater than or 
equal to 6.5 mEq/L) occurred in 0.4% of patients treated with placebo, no patients treated with INVOKANA 
100 mg, and 1.3% of patients treated with INVOKANA 300 mg.
In these patients, increases in potassium were more commonly seen in those with elevated potassium at 
baseline. Among patients with moderate renal impairment, approximately 84% were taking medications that 
interfere with potassium excretion, such as potassium-sparing diuretics, angiotensin-converting-enzyme 
inhibitors, and angiotensin-receptor blockers [see Use in Specific Populations].
In CREDENCE, no difference in serum potassium, no increase in adverse events of hyperkalemia, and no 
increase in absolute (> 6.5 mEq/L) or relative (> upper limit of normal and > 15% increase from baseline) 
increases in serum potassium were observed with INVOKANA 100 mg relative to placebo.
Increases in Low-Density Lipoprotein Cholesterol (LDL-C) and non-High-Density Lipoprotein Cholesterol 
(non-HDL-C): In the pool of four glycemic control placebo-controlled trials, dose-related increases in 
LDL-C with INVOKANA were observed. Mean changes (percent changes) from baseline in LDL-C relative 
to placebo were 4.4 mg/dL (4.5%) and 8.2 mg/dL (8.0%) with INVOKANA 100 mg and INVOKANA 300 mg, 
respectively. The mean baseline LDL-C levels were 104 to 110 mg/dL across treatment groups.
Dose-related increases in non-HDL-C with INVOKANA were observed. Mean changes (percent 
changes) from baseline in non-HDL-C relative to placebo were 2.1 mg/dL (1.5%) and 5.1 mg/dL (3.6%) 
with INVOKANA 100  mg and 300  mg, respectively. The mean baseline non-HDL-C levels were 140 to  
147 mg/dL across treatment groups.
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Increases in Hemoglobin: In the pool of four placebo-controlled trials of glycemic control, mean changes 
(percent changes) from baseline in hemoglobin were -0.18 g/dL (-1.1%) with placebo, 0.47 g/dL (3.5%) with 
INVOKANA 100 mg, and 0.51 g/dL (3.8%) with INVOKANA 300 mg. The mean baseline hemoglobin value 
was approximately 14.1 g/dL across treatment groups. At the end of treatment, 0.8%, 4.0%, and 2.7% of 
patients treated with placebo, INVOKANA 100 mg, and INVOKANA 300 mg, respectively, had hemoglobin 
above the upper limit of normal.
Decreases in Bone Mineral Density: Bone mineral density (BMD) was measured by dual-energy X-ray 
absorptiometry in a clinical trial of 714 older adults (mean age 64 years) [see Clinical Studies (14.1) in 
Full Prescribing Information]. At 2 years, patients randomized to INVOKANA 100  mg and INVOKANA 
300 mg had placebo-corrected declines in BMD at the total hip of 0.9% and 1.2%, respectively, and at 
the lumbar spine of 0.3% and 0.7%, respectively. Additionally, placebo-adjusted BMD declines were 0.1% 
at the femoral neck for both INVOKANA doses and 0.4% at the distal forearm for patients randomized 
to INVOKANA 300  mg. The placebo-adjusted change at the distal forearm for patients randomized to 
INVOKANA 100 mg was 0%.
Postmarketing Experience: Additional adverse reactions have been identified during post-approval use 
of INVOKANA. 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.
Ketoacidosis
Acute Kidney Injury
Anaphylaxis, Angioedema
Urosepsis and Pyelonephritis
Necrotizing Fasciitis of the Perineum (Fournier’s gangrene)

DRUG INTERACTIONS
UGT Enzyme Inducers: Co-administration of canagliflozin with rifampin, a nonselective inducer of several 
UGT enzymes, including UGT1A9, UGT2B4, decreased canagliflozin area under the curve (AUC) by 51%. 
This decrease in exposure to canagliflozin may decrease efficacy. 
For patients with eGFR 60 mL/min/1.73 m2 or greater, if an inducer of UGTs (e.g., rifampin, phenytoin, 
phenobarbital, ritonavir) is co-administered with INVOKANA, increase the dose to 200 mg (taken as two 
100 mg tablets) once daily in patients currently tolerating INVOKANA 100 mg. The dose may be increased 
to 300 mg once daily in patients currently tolerating INVOKANA 200 mg and who require additional 
glycemic control. 
For patients with eGFR less than 60 mL/min/1.73 m2, if an inducer of UGTs (e.g., rifampin, phenytoin, 
phenobarbital, ritonavir) is co-administered with INVOKANA, increase the dose to 200 mg (taken as 
two 100 mg tablets) once daily in patients currently tolerating INVOKANA 100 mg. Consider adding 
another antihyperglycemic agent in patients who require additional glycemic control [see Dosage and 
Administration (2.3) and Clinical Pharmacology (12.3) in Full Prescribing Information].
Digoxin: There was an increase in the AUC and mean peak drug concentration (Cmax) of digoxin (20% and 
36%, respectively) when co-administered with INVOKANA 300  mg [see Clinical Pharmacology (12.3) in 
Full Prescribing Information]. Patients taking INVOKANA with concomitant digoxin should be monitored 
appropriately.
Positive Urine Glucose Test: Monitoring glycemic control with urine glucose tests is not recommended 
in patients taking SGLT2 inhibitors as SGLT2 inhibitors increase urinary glucose excretion and will lead to 
positive urine glucose tests. Use alternative methods to monitor glycemic control.
Interference with 1,5-anhydroglucitol (1,5-AG) Assay: Monitoring glycemic control with 1,5-AG assay is 
not recommended as measurements of 1,5-AG are unreliable in assessing glycemic control in patients 
taking SGLT2 inhibitors. Use alternative methods to monitor glycemic control.

USE IN SPECIFIC POPULATIONS
Pregnancy: Risk Summary: Based on animal data showing adverse renal effects, INVOKANA is not 
recommended during the second and third trimesters of pregnancy. 
Limited data with INVOKANA in pregnant women are not sufficient to determine a drug-associated risk 
for major birth defects or miscarriage. There are risks to the mother and fetus associated with poorly 
controlled diabetes in pregnancy [see Clinical Considerations].
In animal studies, adverse renal pelvic and tubule dilatations that were not reversible were observed 
in rats when canagliflozin was administered during a period of renal development corresponding to the 
late second and third trimesters of human pregnancy, at an exposure 0.5-times the 300 mg clinical dose, 
based on AUC.
The estimated background risk of major birth defects is 6-10% in women with pre-gestational diabetes 
with a HbA1C >7 and has been reported to be as high as 20-25% in women with a 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 2-4% and 15-20%, 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.
Animal Data: Canagliflozin dosed directly to juvenile rats from postnatal day (PND) 21 until PND 90 at doses 
of 4, 20, 65, or 100 mg/kg increased kidney weights and dose dependently increased the incidence and 
severity of renal pelvic and tubular dilatation at all doses tested. Exposure at the lowest dose was greater 
than or equal to 0.5-times the 300 mg clinical dose, based on AUC. 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. The renal pelvic dilatations observed in juvenile animals did not fully reverse 
within a 1-month recovery period.
In embryo-fetal development studies in rats and rabbits, canagliflozin was administered for intervals 
coinciding with the first trimester period of organogenesis in humans. No developmental toxicities 
independent of maternal toxicity were observed when canagliflozin was administered at doses up to 
100 mg/kg in pregnant rats and 160 mg/kg in pregnant rabbits during embryonic organogenesis or during 
a study in which maternal rats were dosed from gestation day (GD) 6 through PND 21, yielding exposures 
up to approximately 19-times the 300 mg clinical dose, based on AUC.
Lactation: Risk Summary: There is no information regarding the presence of INVOKANA in human milk, 
the effects on the breastfed infant, or the effects on milk production. Canagliflozin 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, advise women that use of 
INVOKANA is not recommended while breastfeeding.
Data: Animal Data: Radiolabeled canagliflozin administered to lactating rats on day 13 post-partum was 
present at a milk/plasma ratio of 1.40, indicating that canagliflozin and its metabolites are transferred 
into milk at a concentration comparable to that in plasma. Juvenile rats directly exposed to canagliflozin 
showed a risk to the developing kidney (renal pelvic and tubular dilatations) during maturation.

Pediatric Use: Safety and effectiveness of INVOKANA in pediatric patients under 18 years of age have 
not been established.
Geriatric Use: In 13 clinical trials of INVOKANA, 2,294 patients 65 years and older, and 351 patients 75 
years and older were exposed to INVOKANA [see Clinical Studies (14.1) in Full Prescribing Information].
Patients 65 years and older had a higher incidence of adverse reactions related to reduced intravascular 
volume with INVOKANA (such as hypotension, postural dizziness, orthostatic hypotension, syncope, 
and dehydration), particularly with the 300  mg daily dose, compared to younger patients; a more 
prominent increase in the incidence was seen in patients who were 75 years and older [see Dosage 
and Administration (2.1) in Full Prescribing Information and Adverse Reactions]. Smaller reductions in 
HbA1C with INVOKANA relative to placebo were seen in older (65 years and older; -0.61% with INVOKANA 
100 mg and -0.74% with INVOKANA 300 mg relative to placebo) compared to younger patients (-0.72% 
with INVOKANA 100 mg and -0.87% with INVOKANA 300 mg relative to placebo).
Renal Impairment: The efficacy and safety of INVOKANA for glycemic control were evaluated in a trial 
that included patients with moderate renal impairment (eGFR  30 to less than 50  mL/min/1.73  m2) [see 
Clinical Studies (14.1) in Full Prescribing Information]. These patients had less overall glycemic efficacy, 
and patients treated with 300 mg per day had increases in serum potassium, which were transient and 
similar by the end of study. Patients with renal impairment using INVOKANA for glycemic control may also 
be more likely to experience hypotension and may be at higher risk for acute kidney injury [see Warnings 
and Precautions].
Efficacy and safety studies with INVOKANA did not enroll patients with ESKD on dialysis or patients with 
an eGFR less than 30 mL/min/1.73 m2. INVOKANA is contraindicated in patients with ESKD on dialysis [see 
Contraindications and Clinical Pharmacology (12.1) in Full Prescribing Information].
Hepatic Impairment: No dosage adjustment is necessary in patients with mild or moderate hepatic 
impairment. The use of INVOKANA has not been studied in patients with severe hepatic impairment and is 
therefore not recommended [see Clinical Pharmacology (12.3) in Full Prescribing Information].
OVERDOSAGE
In the event of an overdose, contact the Poison Control Center. It is also reasonable to employ the usual 
supportive measures, e.g., remove unabsorbed material from the gastrointestinal tract, employ clinical 
monitoring, and institute supportive treatment as dictated by the patient’s clinical status. Canagliflozin 
was negligibly removed during a 4-hour hemodialysis session. Canagliflozin is not expected to be 
dialyzable by peritoneal dialysis.
PATIENT COUNSELING INFORMATION
See FDA-approved patient labeling (Medication Guide).
Lower Limb Amputation: Inform patients that INVOKANA is associated with an increased risk of 
amputations. Counsel patients about the importance of routine preventative foot care. Instruct patients 
to monitor for new pain or tenderness, sores or ulcers, or infections involving the leg or foot and to seek 
medical advice immediately if such signs or symptoms develop [see Warnings and Precautions]. 
Volume Depletion: Inform patients that symptomatic hypotension may occur with INVOKANA and advise 
them to contact their doctor if they experience such symptoms [see Warnings and Precautions]. Inform 
patients that dehydration may increase the risk for hypotension, and to have adequate fluid intake.
Ketoacidosis: Inform patients that ketoacidosis is a serious life-threatening condition and that cases of 
ketoacidosis have been reported during use of INVOKANA, sometimes associated with illness or surgery 
among other risk factors. Instruct patients to check ketones (when possible) if symptoms consistent with 
ketoacidosis occur even if blood glucose is not elevated. If symptoms of ketoacidosis (including nausea, 
vomiting, abdominal pain, tiredness, and labored breathing) occur, instruct patients to discontinue 
INVOKANA and seek medical attention immediately [see Warnings and Precautions].
Serious Urinary Tract Infections: Inform patients of the potential for urinary tract infections, which may be 
serious. Provide them with information on the symptoms of urinary tract infections. Advise them to seek 
medical advice if such symptoms occur [see Warnings and Precautions].
Necrotizing Fasciitis of the Perineum (Fournier’s Gangrene): Inform patients that necrotizing infections of 
the perineum (Fournier’s gangrene) have occurred with INVOKANA. Counsel patients to promptly seek 
medical attention if they develop pain or tenderness, redness, or swelling of the genitals or the area from the 
genitals back to the rectum, along with a fever above 100.4°F or malaise [see Warnings and Precautions].
Genital Mycotic Infections in Females (e.g., Vulvovaginitis): Inform female patients that vaginal yeast 
infection may occur and provide them with information on the signs and symptoms of vaginal yeast infection. 
Advise them of treatment options and when to seek medical advice [see Warnings and Precautions].
Genital Mycotic Infections in Males (e.g., Balanitis or Balanoposthitis): Inform male patients that yeast 
infection of penis (e.g., balanitis or balanoposthitis) may occur, especially in uncircumcised males and 
patients with prior history. Provide them with information on the signs and symptoms of balanitis and 
balanoposthitis (rash or redness of the glans or foreskin of the penis). Advise them of treatment options 
and when to seek medical advice [see Warnings and Precautions].
Hypersensitivity Reactions: Inform patients that serious hypersensitivity reactions, such as urticaria, 
rash, anaphylaxis, and angioedema, have been reported with INVOKANA. Advise patients to report 
immediately any signs or symptoms suggesting allergic reaction, and to discontinue drug until they have 
consulted prescribing physicians [see Warnings and Precautions].
Bone Fracture: Inform patients that bone fractures have been reported in patients taking INVOKANA. 
Provide them with information on factors that may contribute to fracture risk [see Warnings and 
Precautions].
Pregnancy: Advise pregnant women, and females of reproductive potential of the potential risk to a 
fetus with treatment with INVOKANA [see Use in Specific Populations]. Instruct females of reproductive 
potential to report pregnancies to their physicians as soon as possible.
Lactation: Advise women that breastfeeding is not recommended during treatment with INVOKANA [see 
Use in Specific Populations].
Laboratory Tests: Inform patients that due to its mechanism of action, patients taking INVOKANA will test 
positive for glucose in their urine [see Drug Interactions].
Missed Dose: If a dose is missed, advise patients to take it as soon as it is remembered unless it is almost 
time for the next dose, in which case patients should skip the missed dose and take the medicine at the 
next regularly scheduled time. Advise patients not to take two doses of INVOKANA at the same time.
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News

M etabolic acidosis, a common com-
plication of chronic kidney disease 
(CKD), is associated with muscle 

wasting, bone disease, loss of kidney func-
tion, and increased mortality. Results of 
recent small interventional studies have 
shown that correction of metabolic acido-
sis with oral alkali supplementation, novel 
acid exchange resins, or lower dietary acid 
load may result in preservation of kidney 
function.

Crystal C. Tyson, MD, MHS, and col-
leagues conducted a randomized order, 
cross-over study with controlled feeding to 
test the hypothesis that patients with CKD 
and relatively preserved serum bicarbon-
ate would be in a state of mild, subclinical 
acidosis compared with patients without 
CKD, and that the reduction in net acid ex-
cretion (NAE) after alkali supplementation 
would be blunted in CKD. The study aimed 
to compare the effects of alkali supplemen-
tation on the primary outcome of NAE in 
participants with and without CKD as a 
potential functional assay for subclinical 
acidosis. Results of the study were reported 
in the American Journal of Kidney Diseases 
[2021;78(1):38-47].

The study included 14 participants: 
eight with CKD (estimated glomerular fil-
tration rate [eGFR] 30-59 mL/min/1.73 m2 
or 60-70 mL/min/1.73 m2 with albumin-
uria) and six participants without CKD. 
At baseline, serum bicarbonate concen-
trations were between 20 and 28 mEq/L 
in all participants. No one had diabetes 
mellitus and none used alkali supplements 
at baseline.

During the study, participants were fed 
a mixed-acid-load diet with bicarbonate 
supplementation (7 days) and with sodium 
chloride control (7 days) in a randomized 
order, cross-over design. Outcomes of 
interest were urine NAE, 24-hour ambula-
tory blood pressure, and 24-hour urine and 

plasma metabolomic profiles, measured 
after each study period.

Of the total cohort, five were male, eight 
were White, mean age was 68 years, and 
mean body mass index was 29.6 kg/m2. 
Eight of the 14 participants had CKD and 
one had serum bicarbonate <22 mEq/L. 
Compared with the six participants with-
out CKD, those with CKD had lower mean 
eGFR (50.7 vs 85.9 mL/min/1.73 m2) and 
higher mean blood pressure (121.9/68.3 
mm Hg vs 116.2/64.5 mm Hg). The two 
groups were similar in serum bicarbonate 
concentrations (23.5 mEq/L for the CKD 
group and 23.3 mEq/L for the non-CKD 
group).

Participants were randomized by CKD 
status to the control period or the alkali 
period first. Twelve participants were 
assigned 31 mEq/d of sodium bicarbon-
ate and one participant in each group 
was assigned 39 mEq/d. All participants 
were maintained on their baseline anti-
hypertensive medications without dose 
changes during the study period, attended 
all on-site supervised meal visits, and 
maintained a weight within 2 kg of their 
baseline weight.

Based on data obtained from self-recorded 
food diaries and direct supervision at on-site 
meals, participants consumed ≥91% of the de-
livered dietary nutrients. Mean 24-hour urine 
sodium, potassium, phosphorous, sulfate, 
and urea concentrations were similar for the 
CKD and non-CKD groups during both the 
control and alkali study periods. During both 
periods, urine calcium was lower in the CKD 
group than in the non-CKD group. There were 
no significant within-group differences in the 
24-hour urine markers.

There were no differences in the number 
of patients with self-reported side effects 
during the run-in, control, and alkali periods.

The CKD group and the non-CKD group 
were similar in serum concentrations of 

phosphorous, calcium, and bicarbonate; 
potassium was higher in the CKD group.

During the control period, when all 
participants were consuming identical diets, 
urine pH, ammonium, and citrate were sta-
tistically lower in the CKD group compared 
with the non-CKD group (all P<.05). After 
alkali, only urine ammonium remained sig-
nificantly lower in the CKD group than in 
the non-CKD group; there were no statisti-
cally significant between-group differences 
in urine pH, NAE, bicarbonate, and citrate.

The effects of alkali supplementation on 
NAE (P=.1 for interaction), urine ammonium 
(P=.08 for interaction), urine pH (P=.2 for 
interaction), and citrate (P=.1 for interaction) 
were greater for participants in the CKD 
group than for those without CKD. Alkali 
was associated with a greater increase in 
urine pH in the CKD group (0.9; 95% con-
fidence interval [CI], 0.6-1.3; P<.001) than 
in the non-CKD group (0.6; 95% CI, 0.2-1.0; 
P=.01) and was associated with increased 
urine citrate in the CKD group (63.6 mg/d; 
95% CI, 11.4-115.7; P=.02). There was no 
statistically significant effect of alkali on 
urine citrate in the non-CKD group (9.3 
mg/d; 95% CI; –51.0 to 69.5 mg/d; P=.7).

Both 24-hour and office blood pressure 
values were generally lower after alkali 
exposure, the difference was not statistically 
significant overall or by patient subgroup.

Results of metabolic analysis demon-
strated that several urine organic anions 
were increased with bicarbonate in CKD, 
including 3-indoleacetate, citrate/isocitrate, 
and glutarate.

The researchers cited some limitations to 
the study, including the small sample size, 
the open-label design, short feeding dura-
tion, lack of a washout period between in-
tervention periods, and lack of ambulatory 
blood pressure measurement at baseline.

“In summary, our results demonstrate 
acid-base compensations, consistent with 
subclinical metabolic acidosis among adults 
with CKD who have relatively preserved se-
rum bicarbonate concentrations. Although 
increased alkali exposure further reduced 
NAE in adults with CKD, urine citrate 
excretion was partially restored by alkali 
supplementation among these individuals. 
Thus, urine citrate may identify subclinical 
acidosis in CKD for future targeted alkali 
trials,” the researchers said. 
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Urine Citrate as Early Marker  
of Metabolic Acidosis in CKD

Results of a study to 
test the hypothesis 
that patients with 
chronic kidney disease 
(CKD) and relatively 
preserved serum 
bicarbonate would 
be in a state of mild, 
subclinical acidosis 
compared with 
patients without CKD.

Participants were 
fed a fixed-acid-load 
diet with bicarbonate 
supplementation (7 
days) and with sodium 
chloride control (7 
days) in a randomized, 
cross-over model.

Participants with 
CKD  had lower acid 
excretion in the form 
of ammonium but also 
lower base excretion, 
compared with those 
without CKD. Urine 
citrate may be an early 
marker of metabolic 
acidosis in patients 
with CKD.

TAKEAWAY POINTS

The CKD group and the non-CKD group were similar in 

serum concentrations of phosphorous, calcium, and 

bicarbonate; potassium was higher in the CKD group.



News

In the United States, cases of COVID-19, 
hospitalizations, and deaths overwhelmed 
health systems. More than 25 million 

cases of COVID-19 and more than 500,000 
deaths have been attributed to SARS-CoV-2 
infections. Nearly all regions of the country 
dealt with threats to their hospital capacity, 
with the largest numbers of cases occurring 
between November and December 2020.

Most persons infected with SARS-CoV-2, 
whether asymptomatic or symptomatic, 
mount a specific antibody response to the 
infection. SARS-CoV-2 receptor-binding 
domain (RBD) immunoglobin antibodies 
persist for at least 4 to 6 months after infec-
tions. Estimates of seroprevalence are an 
important measure of the extent of SARS-
CoV-2 community spread.

Results of a previous study suggested that 
patients on dialysis could provide a sentinel 
population for SARS-CoV-2 seroepidemiol-
ogy because patients have monthly labora-
tory testing that facilitate surveillance. The 
patient population includes older adults, 
members of racial/ethnic minority groups, 
and people from low-income settings.

Based on those results, Shuchi Anand, MD, 
and colleagues conducted a cross-sectional 
study to estimate seroprevalence of SARS-
CoV-2 antibodies in patients receiving dialysis 
and in adults in the United States in Janu-
ary 2021, prior to widespread distribution 
of COVID-19 vaccines. Results of the study 
were reported online in JAMA Network Open 
[doi:10.1001/jamanetworkopen.2021.16572].

The study was conducted from Janu-
ary 1 to January 31, 2021, and utilized 
data from US Renal Care, the third largest 
dialysis organization in the United States. 
Remainder plasma from all patients receiv-
ing dialysis at US Renal Care facilities was 
tested for SARS-CoV-2 antibodies. Exclusion 
criteria were receipt of a documented dose 
of SARS-CoV-2 vaccination or a missing zip 
code in the electronic medical record.

The researchers standardized the crude 
seroprevalence estimates from the sample to 
the US adult population using 2018 Ameri-
can Community Survey 1-year estimates, 
stratified by age group, sex, self-reported 
race/ethnicity, neighborhood race/ethnicity 

composition, neighborhood income levels, 
and urban or rural status. The data and rates 
of case detection were compared with data 
from a July 2020 subsample of patients who 
received dialysis at the same facilities.

The spike protein RBD total antibody as-
say was used to estimate crude SARS-CoV-2 
seroprevalence in the unweighted sample, and 
then the estimated seroprevalence rates for 
the US  dialysis and adult populations were 
calculated, adjusted for age, sex, and region.

The study sample included 21,464 pa-
tients; mean age was 63.1 years, and 57% 
(n=12,265) were male. The patients were 
disproportionally older (65-79 years of age, 
7847 [37%]; ≥80 years of age, 2668 [12%]) 
and members of racial/ethnic minority groups 
(Hispanic patients, 2945 [18%]; non-Hispanic 
Black patients, 4875 [29%]). Patients in 43 
states were included in the sample; 33 states 
contributed ≥30 patients to the sample. There 
was modest overrepresentation from the South 
and West regions of the United States. Neigh-
borhood race/ethnicity composition closely 
matched that of the US dialysis population.

In the unweighted sample of 21,464 pa-
tients, SARS-CoV-2 assay seroprevalence esti-
mates in January 2021 were 18.9% (95% con-
fidence interval [CI], 18.3%-19.5%), ranging 
from 15.3% in the Northeast to 20.8% in the 
South; 18.7% (95% CI, 18.1%-19.2%) standard-
ized to the US dialysis population; and 21.3% 
(95% CI, 20.3%-22.3%) standardized to the US 
adult population. In the unweighted sample, 
the subgroups with the highest seroprevalence 
were younger age groups (18-44 years, 25.9%; 
95% CI, 24.1%-27.8%), those who self-identi-
fied as Hispanic or living in Hispanic neighbor-
hoods (25.1%; 95% CI, 23.6%-26.4%), and 
those living the lowest income neighborhoods 
(24.8%; 95% CI, 23.2%-26.5%).

Among patients within the US Renal Care 
network who underwent laboratory testing 
in July 2020, the unweighted sample SARS-
CoV-2 seroprevalence rates were 4.4% (95% 
CI, 4.0%-4.8%), the dialysis-adjusted rates 
were 4.7% (95% CI, 4.3%-5.2%), and the US 
population-adjusted seroprevalence rates were 
5.4% (95% CI, 4.6%-6.2%). Compared with 
those rates, the January 2021 seroprevalence 
rates were 1.8-fold higher in the Northeast, 

4.1-fold higher in the Midwest, 5.1-fold higher 
in the West, and 5.1-fold higher in the South.

There was less variation in regional and 
rural versus urban seroprevalences than in the 
earlier study. The largest regional difference was 
1.2-fold higher odds of seroprevalence in resi-
dents of the South in January 2021 compared 
with 2.3-fold higher odds of seroprevalence in 
residents in the Northeast versus the West in 
July 2020. Seroprevalence was 1.7-fold higher 
among those living in neighborhoods with a 
majority Hispanic population compared with 
neighborhoods with a majority White popula-
tion, and 2.0-fold higher among those living 
in neighborhoods with ≥30% versus <10% of 
residents living at the federal poverty level.

Compared with data from July 2020, the 
estimated SARS-CoV-2 case detection rates 
increased from 14% to 23% in January 2021. 
Infection fatality rates decreased from 0.7% 
in July 2020 to 0.3% in January 2021.

In citing limitations to the study findings, 
the researchers included the lack of data 
on SARS-CoV-2 reverse transcriptase-poly-
merase chain reaction testing or COVID-19 
symptoms, and the relative undersampling 
from the Northeast region of the United 
States. Because patients on dialysis are less 
likely to be employed and more likely to die 
from SARS-CoV-2 infections, SARS-CoV-2 
seroprevalence in the general population 
may have been underestimated.

In conclusion, the authors said, “Results 
of this cross-sectional study suggest that, 
in the United States, fewer than one in four 
patients receiving dialysis and adults overall 
had evidence of SARS-CoV-2 antibodies in 
January 2021, which is well below the level 
needed to confer herd immunity. Residents 
of neighborhoods with a large population 
of racial/ethnic minority groups, those from 
low-income neighborhoods, and individuals 
from younger age groups had a substantially 
higher prevalence of SARS-CoV-2 antibodies. 
The results suggest that, because these sub-
populations overlap with people who express 
high levels of vaccine hesitancy in the United 
States, vaccination campaigns may need 
to engage these high-risk groups to achieve 
sufficient penetration and reach community-
level protection against SARS-CoV-2.” 
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SARS-CoV-2 Seroprevalence in 
US Dialysis Patients 1 Year after 
COVID-19 Pandemic Onset

Researchers 
conducted a cross-
sectional study 
to estimate the 
seroprevalence of 
SARS-CoV-2 antibodies 
in patients on dialysis 
and in the overall US 
adult population in 
January 2021, prior 
to the widespread 
introduction of 
COVID-19 vaccine.

Seroprevalence of 
SARS-CoV-2 antibodies 
in a cohort of 21,464 
patients who were 
receiving dialysis 
within US Renal Care 
was 18.9%, with a 
seroprevalence of 
18.7% standardized 
to the US dialysis 
population, and 21.3% 
standardized to the US 
adult population.

Younger persons, 
those who self-
identified as Hispanic 
or living in Hispanic 
neighborhoods, 
and those living in 
the lowest-income 
neighborhoods were 
among the subgroups 
with the highest 
seroprevalence.
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News

W orldwide, chronic kidney disease 
(CKD) affects approximately 697.5 
million adults. Patients who prog-

ress from early stage CKD to kidney failure 
with replacement therapy (KFRT) are at 
increased risk for morbidity and mortality.

Activation of the innate and/or adaptive 
immune system is central to the pathogen-
esis of many types of kidney disease. Results 
of the African American Study of Kidney 
Disease and Hypertension (AASK) demon-
strated an association between higher base-
line levels of soluble urokinase-type plasmin-
ogen activator receptor (suPAR), a biomarker 
of immune activation, and increased risk of 
progression of CKD and incident KFRT.

It is unclear whether other biomarkers 
of immune activation are associated with 
incident KFRT in African American patients 
with nondiabetic kidney disease. Teresa 
K. Chen, MD, MHS, and colleagues con-
ducted a prospective cohort study to test the 
hypothesis that higher concentrations of spe-
cific biomarkers would be associated with 
greater risk of KFRT, progression of CKD, 
and all-cause mortality. The researchers fur-
ther hypothesized that the biomarkers would 
augment risks associated with APOL1 for 
KFRT and CKD progression. Results of the 
study were reported in the American Journal 
of Kidney Diseases [2021;78(1):75-84].

The biomarkers of interest were soluble 
tumor necrosis factor (TNF) receptors 1 
(sTNFR1) and 2 (sTNFR2), TNF-a, and 
interferon Y (IFN-y). The primary outcome 
of interest was incident KFRT. Secondary 
outcomes were all-cause mortality and CKD 
progression, defined as a doubling of serum 
creatinine or KFRT. Cox proportional 
hazards models were used to assess the as-
sociation of each biomarker with KFRT.

Of the 1094 participants in the AASK 
trial, the 500 who had baseline serum 
samples available for measurement of 
biomarkers made up the study population 
for the current analysis. AASK participants 
without available samples had slightly 
higher mean measured glomerular filtration 
rate (mGFR) (46.4 vs 44.7 mL/min/1.73 
m2) and suPAR levels (4487 vs 4417 pg/
mL) than those with available samples; the 
two groups were similar in all other areas.

At baseline, mean age of the cohort was 
54.1 years, 37% were female, mean mGFR 
was 44.7 mL/min/1.73 m2, and median 

urinary protein-creatinine ratio (UPCR) was 
0.09 g/g. Median levels of biomarkers were: 
sTNFR1, 2875 pg/mL; sTNFR2, 13,021 pg/
mL; TNF-a, 2.92 pg/mL; and IFN-y, 5.51 pg/
mL. Those in the highest sTNFR1 tertile 
were significantly younger and had worse 
kidney functions compared with those in 
the lower tertiles. Participants in the higher 
tertiles of sTNFR1 also had higher median 
levels of other biomarkers of immune activa-
tion, including sTNFR2, TNF-a, and suPAR.

Of the 500 participants, 333 had avail-
able genotyping. Among participants with 
genotyping, 26% had APOL1 high-risk status 
and 74% had low-risk status. Participants 
in the APOL1 high-risk group were younger, 
had lower mean systolic blood pressure 
and mGFR, and had higher median UPCR, 
serum sTNFR1, sTNFR2, and suPAR than 
participants with low-risk status. At baseline, 
the two APOL1 risk groups were similar 
with respect to TNF-a and IFN-y.

Over a median follow-up of 8.5 years, 
161 of the 500 participants developed 
KFRT. In unadjusted analyses, there was 
an association between each 2-fold higher 
baseline level of sTNFR1 and an 8.10-
fold greater risk of incident KFRT (95% 
confidence interval [CI], 6.15-10.66). The 
association was robust to adjustment for de-
mographic and clinical factors. On further 
adjustment for baseline mGFR and protein-
uria, the association was attenuated but 
remained statistically significant (hazard 
ratio [HR], 3.66; 95% CI, 2.31-5.80). Each 
2-fold higher baseline level of sTNFR2 was 
associated with a 2.29-fold increase in risk 
of incident KFRT in fully adjusted models.

The association between TNF-a with 
incident KFRT was smaller, but remained 
significant in both unadjusted and adjusted 
models (HR, 1.88, 95% CI, 1.54-2.29 and 
HR, 1.35, 95% CI, 1.07-1.71, respectively). 
There was no association between IFN-y 
levels and incident KFRT. In comparison, 
there was an association between each dou-

bling of baseline suPAR concentration and a 
1.39-fold greater risk of KFRT.

During a median follow-up of 9.6 years, 
there were 113 deaths. In unadjusted models, 
there were associations between each 2-fold 
higher baseline level of sTNFR1, sTNFR2, 
and TNF-a and a 1.7- to 1.8-fold greater 
risk of all-cause mortality. Following adjust-
ment for demographic and clinical factors 
and baseline kidney function, the associa-
tions strengthened, with each 2-fold higher 

baseline level of those biomarkers associated 
with  a 2.0- to 2.2-fold higher risk of death 
(all P≤.01). There was no association between 
baseline IFN-y and all-cause mortality.

Among the 333 participants with geno-
typing, following adjustment for APOL1 risk 
status and European ancestry, each 2-fold 
higher baseline level of sTNFR1 was associ-
ated with a significantly increased disk of 
KFRT (HR, 3.83; 95% CI, 2.21-6.61), CKD 
progression (HR, 2.76; 95% CI, 1.68-4.54), 
and mortality (HR, 2.88; 95% CI, 1.31-
6.35). Trends were similar for sTNFR2 and 
TNF-a, but not for IFN-y.

The authors cited some limitations to the 
study findings, including the AASK trial par-
ticipants being limited to African Americans 
with CKD attributed to hypertension, making 
the findings potentially ungeneralizable to 
other ethnic groups or CKD causes, and the 
small sample size, particularly for the analyses 
related to APOL1. The researchers also noted 
that although the results suggest a strong 
association between biomarkers and adverse 
outcomes, they do not imply causality.

In conclusion, the researchers said, 
“Among African Americans with CKD attrib-
uted to hypertension, baseline serum levels 
of sTNFR1, sTNFR2, and TNF-a were as-
sociated with adverse kidney outcomes and 
mortality, with sTNFR1 appearing to have 
the strongest associations. Future studies are 
needed to determine the clinical utility of 
measuring and/or targeting these biomarkers 
in both patient care and clinical trials.” 
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Biomarkers of Immune Activation 
and Risk of Kidney Failure

Researchers con-
ducted a prospective 
cohort study to test 
the hypothesis that 
higher concentrations 
of certain biomarkers 
in African Americans 
with chronic kidney 
disease (CKD) attrib-
uted to hypertension 
would be associated 
with greater risks of 
kidney failure with 
replacement therapy 
(KFRT), progression 
of CKD, and all-cause 
mortality.

There were 
associations with 
levels of soluble 
tumor necrosis factor 
receptor 1 (sTNFR1), 
sTNFR2, and TNF-a and 
KFRT and mortality.

There were no 
associations between 
interferon-y and KFRT 
or mortality.

TAKEAWAY POINTS

Each 2-fold higher baseline level of soluble tumor  

necrosis factor receptor 2 was associated with a 2.29-

fold increase in risk of incident KFRT.
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News  |  Focus on Transplantation

In December 2019, the  Organ Procure-
ment and Transplantation Network 
(OPTN) approved changes to the kidney 

allocation system. The changes were imple-
mented in an effort to improve parity in 
organ procurement across the United States. 
The rationale for the changes was that, 
depending on the geographic location of the 
center for a patient on the wait list, the calcu-
lated wait time for a deceased donor kidney 
transplant could vary by more than 5 years. 
The refined policy aimed to make wait times 
equal regardless of geographic location.

In 2018, the United Network for Organ 
Sharing (UNOS) announced principles of 
geographic distribution that included the 
principle that “deceased donor organs are a 
national resource.” Derek A. DuBay, MD, 
and colleagues proposed that if all deceased 
donor organs are a national resource, all pa-
tients with ESKD should be considered in the 
allocation policy. The researchers performed 
a cross-sectional population-based economic 
evaluation analysis to examine the impact of 
the 2019 OPTN kidney allocation policy us-
ing transplant rates normalized to the popu-
lation burden of ESKD across the United 
States. Results of the analysis were reported 
in JAMA Surgery [2021;156(7):639-645].

The analysis included a merged data set 
containing the United States Renal Disease 
System (USRDS) and the Scientific Registry 
of Transplant Recipients (SRTR) databases. 
The USRDS divides the United States into 
networks and gathers data on all patients 
with ESKD and the SRTR gathers data on 
all patients wait-listed for solid organ trans-
plant and all patients receiving a kidney 
transplant.

Participants in the analysis were patients 
with incident ESKD, those on the kidney 
transplant waiting list, and recipients of 
a kidney transplant. Data were collected 
from January 1 to December 31, 2017; the 
analysis was conducted in 2019.

The primary outcome of interest was the 
probability of a patient with ESKD being 
placed on the transplant waiting list or re-
ceiving a deceased donor kidney transplant. 
The researchers compared states and donor 
service areas (DSAs) for gains and losses in 

rates of transplanted kidneys under the new 
allocation system. Transplant rates were 
normalized for ESKD burden.

In 2017, 35,447 patients with ESKD 
were added to the kidney transplant wait-
ing list and 19,694 kidney transplants were 
performed. Of the 19,694 transplants, 5728 
were from living donors, 13,956 were from 
deceased donors, and 10 were from un-
known donor type. A total of 15,365 wait-
listed patients died or were removed from 
the waiting list. The kidney allocation policy 
pertains only to deceased kidney donors.

There were marked differences in the 
incidence of ESKD across the United States. 
The highest rates were in the District of 
Columbia, the Southeast, West Virginia, 
and New Jersey; the lowest rates were in 
the Mountain West states, Minnesota, and 
Maine, New Hampshire, and Vermont. 
There were also variations in the probabil-
ity of a new patient with ESKD being added 
to the kidney transplant waitlist. The prob-
abilities were highest in Wyoming, Colo-
rado, Minnesota, and several New England 
states; the lowest probabilities were in Ha-
waii, Oregon, Nevada, Oklahoma, Arkansas, 
Louisiana, and Ohio River Valley states.

There were “stark differences” in the prob-
ability of a new patient with ESKD receiving 
a living or deceased donor kidney transplant 
across the country. The highest probability 
was in Minnesota, other Midwestern states, 
Mountain West states, Alaska, and several 
New England states (Massachusetts, New 
Hampshire, Rhode Island, and Connecticut). 
Probability was lowest in Nevada, West 
Virginia, and the Southeast. 

In 2017, there was a 3-fold variation 
across the United States in the probability 
of receiving a deceased donor kidney trans-
plant. The probability ranged from 6.36% 
in West Virginia to 18.68% in the District 
of Columbia. There was a 10-fold variation 
in the probability of receiving a living donor 
kidney transplant, from 1.21% in Alaska to 
12.87% in Utah. The likelihood of a patient 
receiving either a deceased donor or living 
donor kidney transplant varied more than 
3-fold, from 9.16% in Hawaii to 31.6% in 
Utah.  

The OPTN modeling method for de-
ceased donor allocation is based on DSAs, 
nonprofit agencies that coordinate deceased 
donation. DSAs are state based in some cas-
es. In some heavily populated areas there 
may be more than one DSA per state (e.g., 
New York, California, and Florida); in some 
areas that are sparsely populated, there 
may be more than one state in a DSA (e.g., 
Washington state, Montana, and Alaska).

Based on kidney transplant frequency, 
the new OPTN allocation system might 
have been expected to result in the largest 
increases in deceased donor kidneys in Ha-
waii, West Virginia, Arkansas, Mississippi, 
and Nevada. However, OPTN modeling re-
veals that the largest increases in decreased 
donor allocation are likely to occur in DSAs 
from New York, Georgia, and Illinois; other 
than Georgia, those states have kidney 
transplant rates per incident ESKD cases 
above the mean. The largest decreases are 
likely to occur in Nevada, Ohio, and North 
Carolina; those states have transplant rates 
per incident ESKD cases significantly below 
the mean.

The researchers cited some limitations to 
the analysis, including the use of registry 
data, and inferring future transplant rates 
and outcomes based on data gathered prior 
to the allocation change.

In conclusion, the authors said, “The new 
OPTN-approved kidney allocation policy 
may result in worsening geographic dispari-
ties in access to transplant when measured 
against the burden of ESKD within a particu-
lar region of the US. Paradoxically, the large-
ly urban areas with much higher transplant 
rates gain from the new allocation policy, 
whereas rural areas with low transplant 
rates, vulnerable patient populations, and 
a much higher ESKD burden lose access to 
deceased donor organs. The OPTN allocation 
policy may further exacerbate the inequity in 
these regions of the country, where patients 
with ESKD have a much lower probability of 
being wait-listed for transplant. With the up-
dated policy, those patients who are placed 
on the waiting list in rural areas may have 
a lower probability of getting a deceased 
donor kidney transplant.” 
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Deceased Donor Transplant 
Rates with Updated US Kidney 
Allocation Policy

Researchers reported 
results of an analysis 
of the impact of the 
new kidney allocation 
system approved in 
2019 by the Organ 
Procurement and 
Transplantation 
Network (OPTN).

The economic evalua-
tion of 122,659 patients 
with end-stage kidney 
disease (ESKD) demon-
strated that the policy 
change will result in 
disproportionate 
distribution of organs 
across the United 
States.

States with the lowest 
transplant rates 
among the population 
with ESKD will not see 
a benefit from the 
changes in allocation 
policy and may 
experience a decrease 
in allocated organs.
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Focus on Transplantation  |  News

In the face of a shortage of deceased 
donor kidneys, coupled with the superior 
outcomes associated with living donor 

transplants, the transplant community is 
pursuing strategies designed to increase 
living donor kidney donation. The surgical 
risks associated with donor nephrectomy 
are low; nevertheless, research continues 
to quantify the risk of postdonation kidney 
failure. Transplant providers aim to limit 
the harms to candidates for living kidney 
donor (LKD) donation per the ethical prin-
ciple of nonmaleficence. The cornerstone of 
donor evaluation is the consent of the LVD 
to the potential harms

The 2017 Kidney Disease Improving 
Global Outcomes (KDIGO) guideline for 
LKD evaluation and the subsequent KDIGO 
commentary on the guideline represent the 
current state of donor informed consent. 
The process involves disclosing extensive 
data required by United Network for Organ 
Sharing  policy. According to Carrie Thies-
sen, MD, PhD, and colleagues, the policy 
creates a unidirectional flow of information 
from physician to patient.

Enhanced informed consent tools can im-
prove patient engagement. The researchers 
proposed an approach that would center on 
the donor, and developed tools to enhance 
understanding of the risk among donors 
and facilitate discussions with providers 
about risk acceptance. The tools include a 
novel visual aid designed to measure poten-
tial donor’s risk tolerance to postdonation 
kidney failure.

The researchers conducted a cross-section-
al analysis of donor evaluations at the time 
of enrollment into a longitudinal mixed-
methods study between November 2014 
and February 2016. Results of the analysis 
were reported in the American Journal of 
Kidney Diseases [2021;78(2):246-258].

The analysis included data from three 
kidney transplant centers in the United 
States: Northwestern University (Chicago, 
Illinois); the University of Pennsylvania 
(Philadelphia, Pennsylvania); and Yale Uni-
versity (New Haven, Connecticut). Eligible 
participants were English-speaking adults 
presenting for in-person living kidney do-
nor evaluation. The outcome of interest was 
participant willingness to accept postdona-
tion kidney failure.

Willingness to accept postdonation kid-

ney failure was measured using the Donor-
Specific Risk Questionnaire (DSRQ), a dot 
matrix visual diagram. Associations be-
tween risk acceptance and data from social 
science instruments were assessed using 
multivariable logistic regression models.

The study enrolled a total of 312 potential 
LKDs (86% response rate). Following exclu-
sion due to language comprehension barriers, 
insufficient time, a missing survey instru-
ment identified following conclusion of the 
interview, and two difficulties related to the 
audio recording, the final quantitative analysis 
cohort included 307 participants and the final 
qualitative analysis included 305 participants.

Eighty-four percent of the participants 
were White, 61% were women, 70% were 
married, 85% were employed, and 57% had 
an annual household income of >$65,000. 
Self-reported scores on the 12-Item Short-
Form Health Survey (SF-12) were slightly 
above the US adult average of 50 for both  
mental and physical health (54.4 and 
56.5, respectively). Fourteen percent of 
the participants were planning to donate 
via a paired exchange program; the others 
expected to donate directly to their intended 
recipients. Sixteen percent had been evalu-
ated previously at another transplant center.

Most of the participants responded they 
“strongly agree” or “somewhat agree” with 
the statements of willingness to accept a 
0.9% chance of kidney failure if they donated 
their kidney (80% and 11%, respectively).

In multivariable analyses, participants 
who were older (odds ratio [OR], 0.98; 95% 
confidence interval [CI], 0.96-0.99), female 
(OR, 0.54; 95% CI, 0.31-0.93), and Black 
(OR, 0.25; 95% CI, 0.08-0.76) were less 
likely to be in the medium willingness to ac-
cept risk group than in the low willingness 
to accept group.

The researchers conducted semi-struc-
tured interviews with participants. Based 
on analysis of the interviews, six major 
themes emerged related to why potential 
donors were willing to accept risk of kidney 
failure and two related to preferring less 
risk. Reasons for accepting kidney failure 
risk were: (1) relationship to intended re-
cipient; (2) benefit to the intended recipient 
outweighs the risk; (3) postdonation kidney 
failure is treatable; (4) donor is healthy; (5) 
risk is necessary part of donation; and (6) 
the risk is comparable to everyday risks. 

Reasons for not accepting the risk of kidney 
failure were: (1) health concerns and (2) 
caregiver responsibilities. The reasons for 
accepting the risk of kidney failure were ex-
pressed more frequently than those against 
kidney failure risk (67% vs 14%); 2% of 
participants expressed both views.

Participants were looking to donate to a 
friend (19%), sibling (18%), spouse (17%), 
parent (16%), other relative (16%), or child 
(8%). Potential donors reported a high level 
of perceived closeness with their intended 
recipient; mean Unidimensional Relation-
ship Closeness Scale-Inclusion of the Other 
in the Self Scale (URCS-IOSS) composite 
score was 5.0 out of 7.0. Paired exchange 
donors reported higher levels of perceived 
closeness with their intended recipient than 
direct donors (mean of 5.6 vs 4.9 on URCS-
IOSS composite scale; P=.008). 

Ninety-four percent of participants 
reported using the DSRG without difficulty 
or adjustment to the number of dots se-
lected. Nine participants decreased and 10 
increased the chosen number of dots. The 
most common reason for decreasing the 
number of dots chosen originally was an 
initial misunderstanding that the dots repre-
sented certainty about willingness to accept 
a 0.9% change of kidney failure.

Limitations to the study cited by the 
authors included risk estimates not be-
ing customized to different demographic 
groups, and possible bias due to concerns 
among participants about affecting their 
donor eligibility.

In summary, the researchers said, “At 
the time of donor evaluation most potential 
LKDs are willing to accept at least a 0.9% 
chance of developing kidney failure after 
donation, and many would be willing to 
accept even higher risks. There is consider-
able variation in the kidney failure risk that 
potential donors accept. Greater relationship 
closeness to the intended recipient was inde-
pendently associated with what most health 
professionals would consider as an unac-
ceptable risk of kidney failure. Our findings 
provide a feasible approach for transplant 
centers to improve information exchange 
with potential LKDs, with the ultimate goal 
of enhancing the informed consent process 
with the use of personalized estimates of 
kidney failure risk in a shift toward greater 
donor-centered care.” 
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Measuring Risk Tolerance in  
Potential Living Kidney Donors

Researchers devel-
oped a novel visual aid 
to measure potential 
donors’ risk tolerance 
to postdonation 
kidney failure.

Of the 307 partici-
pants, 96% indicated a 
willingness to accept 
a risk of kidney failure 
of 0.9% or greater.

There was an inde-
pendent association 
between the closeness 
of the relationship 
of the donor to the 
intended recipient and 
a greater willingness 
to accept postdona-
tion kidney failure.

TAKEAWAY POINTS
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Kidney Transplants  
Facilitated with  
Voucher-Based  

Kidney Donation



V ouchers for future kidney transplant offer a mechanism 
to overcome the chronological incompatibility that occurs 
when the ideal time for the donor to give the kidney differs 

from the time when the intended recipient needs the kidney. Vouch-
ers allow potential donors to donate a kidney and secure a voucher 
for their intended recipient that can be redeemed, with the kidney 
of a different donor, if needed in the future.

There is an acknowledged need to increase the number of kidney 
transplants by facilitating living donation. In July 2019, the White 
House announced that it would be adopting measures to expand 
kidney transplants, including increasing public education, decreas-
ing the rate of discarded organs, and removing potential barriers to 
living donation.

The US government, including the Department of Health and 
Human Services, has taken actions designed to assist with accrued 
costs to make living kidney donation financially neutral. The use of 
vouchers is a program that has the potential to increase donation 
without the need for regulatory change or additional government 
spending. Further, the benefits of using a voucher program to expand 
living organ donation have been documented over the past 6 years. 
However, uncertainty regarding the actual increase in the number of 
living kidney donors associated with voucher programs is uncertain.

Jeffrey L. Veale, MD, and colleagues conducted a multicenter co-
hort study aimed at examining the consequences of voucher-based 
kidney donation and the capability of voucher redemptions to 
provide timely kidney allografts. Results of the study were reported 
in JAMA Surgery [2021;156(9):812-817].

The study was conducted at 79 transplant centers across the 
United States utilizing data from the National Kidney Registry 
(NKR) from January 1, 2104, to January 31, 2021, to identify all 
family vouchers and patterns in downstream kidney donations. All 
living kidney donors and recipients participating in the NKR family 
voucher program were included in the analysis.

A voucher was presented to the intended recipient at the time 
of donation. The vouchers had no cash value and could not be 
sold, bartered, or transferred to another person. When a voucher 
was redeemed, a living donation chain was used to return a 
kidney to the voucher holder. The primary study measures and 
outcomes were deidentified demographic and clinical data from 
each kidney donation, including the downstream patterns in 
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Researchers reported 
results of a multi-
center cohort study 
examining the conse-
quences of voucher-
based kidney donation 
and the ability of 
voucher redemptions 
to provide timely 
kidney allografts.

A total of 250 voucher-
based donations 
between 2014 and 2021 
were included in the 
analysis; the dona-
tions facilitated a total 
of 573 transplants.

To date, six vouchers 
have been redeemed; 
three of the six were 
among individuals 
with blood type O. 
Time from voucher 
redemption to kidney 
transplant ranged 
from 36 to 155 days.

TAKEAWAY POINTS

kidney-paired donation. Voucher redemptions were evaluated and 
analyzed separately.

There has been rapid increase in the number of participating 
centers in the NKR family voucher program and in the number of 
voucher donations. At the 79 participating centers in the United 
States, a total of 250 family voucher donations have been facilitated. 
Each voucher donor identified a mean of 3.3 voucher holders (in 
response to the 2019 NKR Medical Board decision to allow up to 
five healthy voucher holders per donation), and 818 vouchers were 
issued. Each donation precipitated a chain with a mean length of 2.3 
downstream kidney transplants, facilitating 573 total transplants. Of 
those, 19.4% (n=111) were performed in highly sensitized recipients, 
with a calculated panel of reactive antibodies of >80%.

Median age of the kidney donors was 46 years (range, 19-78 
years), and 7.6% (n=19) were ≥65 years of age. Most family 
voucher donors were female (157 individuals [62.8%]) and White 
(241 individuals [96.4%]). Prior to implementation of the family 
voucher program, incompatible kidney-paired donations spent a 
mean of 146.0 days waiting for exchange transplant. Following 
implementation of the program, waiting times decreased to a mean 
of 46.0 days, a reduction of more than 3 months.

As of publication of the report (September 2021), six vouchers 
had been redeemed. Of those six vouchers, three were redeemed by 
individuals with blood type O. One redeemer had two previous kidney 
transplants and was highly sensitized, with calculated panel reactive 
antibodies of 92%. The time from issuance of the voucher (kidney dona-
tion) to voucher redemption ranged from 167 to 867 days. Time from 
voucher redemption to kidney transplant ranged from 46 to 155 days.

The researchers cited some limitations to the study findings, 
including the retrospective design and the use of data from a single 
kidney exchange consortium.

In conclusion, the authors said, “The results of this study indicate 
that the family voucher program helped to remove a major disin-
centive for candidates considering living kidney donation. To date, 
250 voucher donations have occurred across the United States, pre-
cipitating donation chains that produced 573 kidney transplants. 
All six of the patients who redeemed vouchers had timely kidney 
transplants, which is an indication of the family voucher program’s 
viability.” 

TABLE  |  Family-Based Voucher Redemptions

Recipient 
No.

Recipient 
sex

Recipient age 
range, years

Recipient race/
ethnicity

Recipient 
blood type

HLA match 
points

CPRA,
%

Relationship of 
voucher holder 

to recipient

1 Female 60-65 White A 25 20 Friend

2 Female 50-55 White O 0 68 Spouse

3 Male 40-45 White O 0 51 Spouse

4 Male 40-45 White B 0 0 Friend

5 Male 50-55 White O 10 92 Friend

6 Male 65-70 White B 20 0 Spouse

Abbreviations: CPRA, calculated panel reactive antibodies; HLA, human leukocyte antigen.
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Recommendations for 
Changes to Improve  
Kidney Health

The National Kidney Foundation (NKF) and 
OptumLabs published a set of recommen-
dations aimed at improving kidney health 
and care for those with kidney disease in 
the United States. The recommendations 
were published in the Journal of General 
Internal Medicine.

The recommendations, Shared View-
point—Developing the Future of Kidney 
Care, are summarized in a late summer joint 
press release from NKF and OptumLabs. The 
recommendations focus on four key priori-
ties: (1) improvement of screening, diagno-
sis, and documentation of kidney disease; (2) 
improvement in engagement with patients 
and a focus on person-centered kidney care; 
(3) movement of Medicare reimbursements 
upstream to encourage earlier interventions; 
and (4) increased assess to evidence-based 
therapies for patients with chronic kidney 
disease (CKD).

Joseph Vassalotti, MD, chief medical 
officer at NKF, said, “Lack of awareness and 
underdiagnosis of kidney disease leaves 
patients, families, and the healthcare system 
blind to a high population’s future risk of 
cardiovascular events, reduced quality of 
life, potential kidney failure, and death. 

Changing this reality will require principles 
and solutions that get upstream of this 
inadequately treated disease.”

OptumLabs is researching gaps in care that 
affect kidney health, and designing programs 
to leverage data and analytics to facilitate 
earlier identification of and treatment for pa-
tients with kidney disease. One such initiative, 
launched this fall, uses a risk stratification 
model to identify and offer in-home testing 
for kidney disease to UnitedHealthcare mem-
bers as part of a pilot program.

David Cook, MD, chief medical officer 
at OptumLabs and NKF board member, 
said, “Kidney disease affects millions of 
people and it will take new approaches, cor-
roborations, and ways of thinking to make 
meaningful progress against it. At Optum-
Labs, we’re focused on improving lives and 
we’re honored to be in the fight alongside 
partners like National Kidney Foundation.”

The authors of the paper are Dr. Vassalotti, 
Clarissa Jonas Diamantidis, MD, of Duke 
University School of Medicine, and Dr. Cook.

Mount Sinai Scales Up  
KidneyIntelX™ Care Model

In a press release, Renalytix and the Mount 
Sinai Health System announced the scaled-
up implementation of the KindeyIntelX™ 

program of early-stage testing and care man-
agement across primary care and specialty 
clinician networks under a real-world evi-
dence development program for patients with 
diabetic kidney disease (DKD). The program 
signals an additional focus of care coordination 
efforts on patients with early stages of DKD.

Mount Sinai expects to provide KidneyIn-
telX testing and downstream care manage-
ment at a rate of 300 patients per week by 
the end of 2021, with ~6000 eligible patients 
tested by the second quarter of 2022. In 
the initial rollout across seven primary care 
practices in Manhattan (New York City), the 
program demonstrated value for critical care 
delivery by identifying patients with DKD at 
low, intermediate, or high risk of declining 
kidney function or kidney failure early in 
the disease lifecycle when treatment has the 
potential for maximum effect.

Robert Fields, MD, MHA, executive 
vice president and chief population health 
officer at Mount Sinai Health System, said, 
“Our KidneyIntelX enabled diabetic kidney 
disease program allows us to provide a 
high standard of care in early-stage kidney 
disease patients where we have the best 
chance to help patients avoid significant kid-
ney damage. Ongoing analysis and sharing 
of doctor and patient user experience com-
bined with population level data insights is 
helping to drive systemwide access to early-
stage risk assessment and treatment.”
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National Kidney Foundation 
Spring Clinical Meetings 2022

April 6-10, 2022

Boston, Massachusetts

www.kidney.org/spring-clinical/general-
information

American Nephrology Nurses 
Association 2022 National 
Symposium

May 22-25, 2022

Fort Worth, Texas

www.annanurse.org/events/ 
2022-national-symposium

American Transplant  
Congress 2022

June 4-8, 2022

Boston, Massachusetts

bit.ly/2YCuf8a

American Society of  
Nephrology Kidney Week 
2022

November 1-6, 2022

Orlando, Florida

www.asn-online.org/education/ 
kidneyweek/archives/future.aspx

MAJOR MEETINGS 2022
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In the press release, David C. Thomas, 
MD, professor of medicine, department 
of medicine, Icahn School of Medicine at 
Mount Sinai, said, “Systematically identi-
fying high-risk patients with DKD under 
primary care at the earliest stages of their 
disease is essential for improving outcomes, 
quality of life, and reducing healthcare 
costs in the population with kidney disease. 
We now have the tools, including 
care navigation, and pharmacy and 
dietician support, in place to do 
more that manage the transition to 
dialysis or transplant. We believe 
this program will enable advanced 
support for our primary care 
teams to help improve the long-
term outlook and quality of life for 
our patients with diabetic kidney 
disease.”

FIND-CKD Phase  
3 Study of  
Finerenone
In an early fall press release, 
Bayer announced the initiation 
of the FIND-CKD study, a multi-
center, randomized, double-blind, 
placebo-controlled phase 3 study 
for an investigational new use of 
Kerendia® (finerenone) in addi-
tion to guideline-based therapy for 
the progression of chronic kidney 
disease (CKD) in patients with 
nondiabetic CKD. The study is 
designed to show superiority of fi-
nerenone over placebo in delaying 
CKD progression in that patient 
population. The primary outcome 
of interest is the mean rate of 
change in kidney function over 
time, as measured by estimated 
glomerular filtration rate (GFR) 
slope from baseline to month 32.

Hiddo L. Heerspink, PhD, 
PharmD, professor of clinical 
trials and personalized medicine 
and a clinical pharmacologist/
trialist at the department of 
clinical pharmacy and pharma-
cology at the University Medical 
Center Groningen, Netherlands, 
and cochair of the study’s execu-
tive committee said, “In 2017, 
an alarming 1.2 million people 
died from chronic kidney disease 
worldwide. Although diabetes 
is well-recognized as a leading 
cause of chronic kidney disease 
globally, a substantial proportion 
of the global burden is nondia-
betic in origin and attributable 
to other causes, such as hyper-

tension. To improve outcomes, there is 
an urgent need for new treatments. If 
successful, this study could be of great 
significance to those living with chronic 
kidney disease globally.”

The planned phase 3 FIND-CKD study 
will examine finerenone compared with 
placebo in addition to standard of care in 
more than 1500 patients with nondiabetic 

CKD etiologies, including hypertension 
and chronic glomerulonephritis. Patients 
will be randomized to receive either 
finerenone 10 mg or 20 mg or placebo in 
addition to individually tolerated optimized 
doses of a renin-angiotensin system-block-
ing therapy such as an angiotensin-con-
verting enzyme inhibitor or an angiotensin 
II receptor blocker.”

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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Staff Appointments at  
Fresenius Medical Care 
North America

Fresenius Medical Care North America 
(FMCNA) announced three clinical leader-
ship appointments in an early fall press 
release. The three positions will help drive 

priorities that include improvement of 
patient outcomes, adoption of connected 
health technologies supporting home 
dialysis, and increased access to transplant, 
according to the release.

Kathleen Belmonte, MS, RN, FNP-BC, 
MBA, has been named chief nursing of-
ficer and senior vice president of clinical 
services of Fresenius Kidney Care, the di-

alysis services division. Benjamin Hippen, 
MD, FASN, FAST, was appointed senior 
vice president and head of transplant 
medicine as part of the global medical 
office senior leadership team. Shelly Nash, 
OD, has been named senior vice president 
and chief medical information officer for 
FMCNA.

Bill Valle, CEO at FMCNA, said, “We 
welcome these exceptional 
clinical leaders who bring many 
years of deep experience work-
ing both inside and outside our 
company. These individuals will 
help us continue to be the leader 
in value-based care and trans-
forming kidney care models that 
slow disease progression, while 
improving home dialysis and 
transplantation rates, clinical 
quality, and information technol-
ogy to enhance experiences and 
affordability for the benefit of 
employees, physician partners, 
payers, and most importantly, 
our patients.”

In her role as chief nursing 
officer, Ms. Belmonte will oversee 
efforts to ensure the delivery of 
clinical care along the entirety 
of the renal care continuum. 
She will also act as support to 
the clinical professionals who 
are part of patient care teams. 
Dr. Hippen’s new role will help 
lead efforts to expand access to 
and understanding of transplant 
medicine as a key component 
of the company’s patient-centric 
mission. Dr. Nash will work to 
ensure seamless communication 
between clinical services and 
information technology.

“This expansion of our execu-
tive team underscores our com-
mitment to improving patient 
outcomes on a global scale by 
acknowledging new leadership 
capabilities needed in the com-
pany, “ said Franklin W. Maddux, 
MD, FACP, global chief medical 
officer for Fresenius Medical Care. 
“Under their leadership in nursing 
care, health information technol-
ogy, and organ transplantation, we 
will continue to drive innovation, 
expertise, and credibility that will 
enhance our ability to provide the 
highest quality of innovative and 
holistic care.”

38 Nephrology Times  |  November/December 2021

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.
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News Briefs

AKF Endorses Eliminating 
Race from GFR Estimation
In an early fall press release, the American 
Kidney Fund (AKF) endorsed a race-free 
approach to the diagnosis of kidney disease. 
The statement was issued in response to A 
Unifying Approach for GFR Estimation: Re-
assessing the Inclusion of Race in Diagnos-
ing Kidney Disease, the paper published by 
a joint task force sponsored by the National 
Kidney Foundation and the American Soci-
ety of Nephrology (NKF/ASN).

According to the press release, “AKF is 
firmly committed to reducing inequities in all 
phases of a patient‘s kidney disease journey. 
Consistent with the commitment, we com-
mend the NKF/ASN Task Force for undergo-
ing a very thoughtful, transparent and data-
driven process, for gathering input from the 
kidney community—including AKF’s Medical 
Advisory Committee—to develop a recom-
mendation for GFR estimation that eliminates 
race, ultimately a step towards eradicating the 
‘othering’ of people of color in medicine.

“Currently, Black Americans are four times 
more likely than White Americans to have 
kidney failure, yet are less likely to receive kid-
ney transplants. We are hopeful the proposed 
change in GFR estimation will lead to earlier 
diagnosis of kidney disease for Black Ameri-
cans particularly, and improve opportunities to 
slow down the progression to kidney failure.

“Operationalizing the Task Force’s recom-
mendations quickly, and adding the use of 
confirmatory testing, like cystatin C and other 
markers that are yet to be identified, must be 
top priorities. In addition , there is still a need 
to follow the research and continuously evolve 
GFR estimation and kidney function measure-
ment as one step towards elimination of racial 
and ethnic disparities in kidney disease.

“Keeping patients at the forefront of discus-
sions about the change in GFR estimation is 
paramount. A crucial next step will be to de-

velop comprehensive transition and education 
materials for patients about the new GFR equa-
tion and its impact on chronic kidney disease 
(CKD) care. AKF stands ready to work with 
patients and stakeholders to integrate the GFR 
estimation-related changes into current pro-
grams as we partner to achieve health equity 
across the CKD continuum. AKF will continue 
to build education and awareness programs to 
incorporate changes that are aligned with our 
mission of fighting kidney disease on all fronts 
and helping people live healthier lives.”

Corporate Support for  
Know Your Kidneys™

The nationwide education campaign conduct-
ed by the American Kidney Fund (AKF) has 
received new support from Otsuka America 
Pharmaceutical, Inc., and Boehringer Ingel-
heim/Lilly, according to a press release from 
AKF. The program, Know Your Kidneys™, 
seeks to allow individuals to prevent or slow 
the progression of chronic kidney disease.

One in seven Americans has kidney dis-
ease; however, of those with early CKD, 96% 
are undiagnosed. The campaign encourages 
Americans to take action to ensure early 
diagnosis and proper management of CKD, 
and of high blood pressure and diabetes, to 
help prevent or slow disease progression.

“We are very appreciative that our new 
partners understand the urgency behind 
our efforts to improve awareness of kidney 
health and increase access to educational tools 
that will help Americans receive an earlier 
diagnosis of kidney disease and even pre-
vent it altogether, “ said LaVarne A. Burton, 
president and CEO of AKF. “We’ve seen great 
engagement so far with Know Your Kidneys 
and hope to reach even more at-risk individu-
als, particularly people of color, who are more 
likely to progress to kidney failure due to 

persisting disparities in care that prevent them 
from receiving an early diagnosis.

“More than a third of US patients who 
receive a kidney failure diagnosis have little 
or no nephrology care prior to reaching 
the point of needing dialysis or a kidney 
transplant to survive. By continuing Know 
Your Kidneys, we hope more Americans can 
be aware of kidney function and access early 
intervention to help slow or stop the progres-
sion of kidney disease to kidney failure.”

Jed Fulk Named Renalytix 
VP Sales, Government  
Accounts
In a recent press release, Renalytix plc 
announced that Jed Fulk has been named 
vice president of sales, government ac-
counts. Mr. Fulk is developing and leading a 
team tasked with supporting the rollout of 
KidneyIntelX™ to the US Veterans Health 
Administration (VA) patient population. 
KidneyIntelX will be deployed to help VA 
primary care physicians identify patients 
with diabetic kidney disease who are at risk 
for disease progression and kidney failure.

The VA Health System is the largest inte-
grated health system in the United States, 
providing care at 1293 healthcare facilities 
and serving nine million enrolled veterans 
each year. The prevalence of chronic kidney 
disease and diabetic kidney disease in the 
VA population is approximately one-third 
higher than in the general population.

In April 2021, Renalytix was awarded a 
10-year Governmentwide Acquisition Con-
tract to provide early-stage kidney disease 
testing services via KidneyIntelX. The con-
tract covers KidneyIntelX laboratory testing 
services that can be provided through more 
than 140 US government departments, 
agencies, and affiliates, including the VA. 
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Grants Help Kidney Patients  
Impacted by Hurricane Ida
More than 750 low-income dialysis and kidney transplant patients af-
fected by Hurricane Ida received emergency grants from the American 
Kidney Fund (AKF), according to a recent press release. Donations 
from public and corporate sponsors, including Horizon Therapeutics 
plc and Otsuka America Pharmaceutical, Inc. helped fund the grants.

Patients used the assistance to pay for lost or spoiled food needed for 
their strict renal diets, as well as temporary housing, transplantation to 
and from dialysis, home repairs, and other essentials lost in the storm 
and its aftermath. 

LaVarne A. Burton, AKF president and CEO, said, “Disaster relief 
grants from the American Kidney Fund help kidney patients to cope 
with the devasting aftermath of a storm like Hurricane Ida. We are 
thankful to Horizon, Otsuka, and our many other supporters for al-
lowing us to provide this emergency assistance, so vulnerable kidney 
failure patients could focus on staying as healthy as possible after this 
storm, particularly as we are still in the midst of a deadly pandemic.”



ACUTE KIDNEY INJURY

Baseline Serum Creatinine  
Level Estimated with Machine 
Learning Model
American Journal of Nephrology.  
doi.org/10.1159/00051890
Detecting acute kidney injury (AKI) relies 
on comparison of current serum creatinine 
level to baseline level. Erina Ghosh, PhD, 
and colleagues reported a regression-based 
machine learning model to predict baseline 
serum creatinine.

To predict baseline creatinine, the re-
searchers developed and internally validated 
a gradient boosting model on patients admit-
ted to the Mayo Clinic intensive care units 
(ICU) from 2005 to 2017. The model was 
externally validated on the Medical Informa-
tion Mart for Intensive Care III (MIMIC III) 
cohort in all ICU admissions from 2001 to 
2012. The researchers compared predicted 
baseline creatinine from the model with 
measured serum creatinine levels. They also 
compared the model’s performance with 
that of the back-calculated estimated serum 
creatinine from the Modification of Diet in 
Renal Disease (MDRD) equation.

A total of 44,370 patients from the 
Mayo Clinic and 6112 individuals from the 
MIMIC III cohort were eligible for enroll-
ment. The model had significantly lower er-
ror than the MDRD back calculation (mean 
absolute error [MAE] of 0.248 vs 0.374 in 
the Mayo Clinic test data; MAE of 0.387 vs 
0.465 in the MIMIC III cohort) and higher 
correlation (intraclass correlation coef-
ficient [ICC], 0.559 vs 0.050 in the Mayo 
Clinic test data; ICC of 0.357 vs 0.30 in the 
MIMC III cohort).

In conclusion, the researchers said, 
“Using machine learning models, baseline 
serum creatinine could be estimated with 
higher accuracy than the back-calculated 
estimated serum creatinine level.”

ANEMIA

Molidustat Safe and Effective  
for Renal Anemia in Nondialysis 
Patients
American Journal of Nephrology. doi.
org/10.1159/000518071
The MIYABI (molidustat once daily im-
proves renal anemia by inducing EPO) 
program that included five phase 3 clini-
cal trials, evaluated molidustat, an oral 
hypoxia-inducible factor prolyl hydroxylase 
inhibitor that induces renal production of 
erythropoietin, for the treatment of anemia 
associated with chronic kidney disease 
(CKD). Researchers, led by H. Yamamoto, 
reported on the MIYABI non-dialysis cor-
rection (ND-C) study examining the efficacy 
and safety of molidustat in patients in 
Japan with renal anemia not undergoing 

dialysis and not receiving treatment with an 
erythropoiesis-stimulating agent (ESA).

The 52-week randomized (1:1), open-
label, active-control, parallel-group, mul-
ticenter phase 3 trial included Japanese 
patients with renal anemia associated with 
CKD stages 3-5. Molidustat or the ESA dar-
bepoetin alfa were initiated at 25 mg once 
daily or 30 µg every 2 weeks, respectively. 
Doses were titrated regularly to correct 
and maintain hemoglobin (Hb) levels in 
the target range of ≥11.0 g/dL and <13.0 
g/dL. The main efficacy outcome of inter-
est was the mean Hb level and the change 
from  baseline during the evaluation period 
(weeks 32-36). Safety outcomes included 
evaluation of all adverse events.

A total of 162 patients were randomized to 
either the molidustat group (n=82) or the dar-
bepoetin group (n=80). At baseline, the two 
groups were similar. Mean baseline Hb levels 
were 9.84 g/dL for molidustat and 10.00 g/dL 
for darbepoetin. During the evaluation period, 
the mean for mean Hb level was 11.28 for 
molidustat and 11.70 for darbepoetin; both 
were within the target range.

Molidustat was noninferior to darbepo-
etin in the change in mean Hb level dur-
ing the evaluation period from baseline. 
The proportion of patients who reported 
at least one treatment emergent adverse 
event (TEAE) was 93.9% in the molidu-
stat group and 93.7% in the darbepoetin 
group. Most TEAEs were mild (54.9% for 
molidustat and 63.3% for darbepoetin) or 
moderate (22.0% for molidustat and 22.8% 
for darbepoetin). Three participants in the 
molidustat group died; one participant in 
the darbepoetin group died.

The researchers said, “In the MIYABI 
ND-C study, molidustat appeared to be an 
efficacious and generally well tolerated 
alternative to darbepoetin for the treatment 
of renal anemia in Japanese patients who 
were not undergoing dialysis and were not 
receiving ESA treatment.”

Variations in Health Plan Coverage 
of ESAs for Anemia in CKD
Journal of Managed Care Specialty Pharmacy. 
2021;27(9):1221-1229
NikoLetta M. Margaretos, BA, and col-
leagues conducted a study to examine 
policies among commercial health plans 
for coverage of erythropoiesis-stimulating 
agents (ESAs) for patients with anemia 
associated with chronic kidney disease 
(CKD). The secondary study objective was 
an examination of  the evidence that the 
plans reviewed when formulating their 
coverage policies.

The researchers identified coverage 
policies issues for ESAs by 17 of the larg-
est US commercial health plans using the 
Tufts Medical Center Specialty Drug and 
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COVID-19

Diabetic Nephropathy and Obesity Influence 
COVID-19 Outcomes 
Journal of Community Hospital Internal Medicine Perspectives.  
doi.org/10.1080/20009666.2021.1957555
Various comorbidities, including diabetes, have been recog-
nized as risk factors for adverse outcomes among patients 
with COVID-19. Martin Schiller, MD, and colleagues 
conducted an analysis of data on 75 patients with COVID-19 
treated at a community hospital in Germany. While focusing 
on diabetes mellitus, the researchers evaluated the impact of 
distinct comorbidities on the COVID-19 disease course. 

If diabetes was present, the duration of hospital stay was 
prolonged. There was an association between older age and 
poor outcomes. In the presence of congestive heart failure 
or chronic kidney disease, the percentage of non-survivors 
increased. Among the patients with diabetes, mortality 
increased if any organ complication was present. By far, the 
most important risk factors were diabetic nephropathy or the 
combination of obesity plus diabetes.

In summary, the researchers said, “Taken together, an 
older age, congestive heart failure, and chronic kidney 
disease significantly influenced COVID-19 disease course 
and survival. Diabetic nephropathy or the combination of 
obesity plus diabetes had the strongest impact on patients’ 
outcomes.”

Renal Involvement in Children with COVID-19
Current Pediatric Reviews. doi: 10.2174/1573396317666210924121550
Among pediatric patients, SARS-CoV-2 infection has been 
associated with mild symptoms for the most part. How-
ever, renal involvement has been reported in both children 
and adults with COVID-19. Yuri Márcio Campos, MD, 
and colleagues, performed a review of data regarding renal 
involvement in COVID-19, with a focus on the pathophysiol-
ogy of acute kidney injury (AKI) in pediatric inflammatory 
multisystem syndrome temporally associated (PIMS-TS) 
with SARS-CoV-2 and the potential impact of SARS-COV-2 
infection on kidney function. Data on patients with history 
of kidney disease, including nephrotic syndrome and chronic 
kidney disease were included.

Results of the review of articles on renal involvement in 
pediatric COVID-19 patients in PubMed and Scopus suggested 
that with the emergence of PIMS-TS with SARS-CoV-2, pediat-
ric patients are at risk of severe COVID-19, with multi-organ 
involvement and dysfunction. Several systems are affected in 
PIMS-TS in addition to intense inflammation, resulting in AKI. 
Results of some studies proposed that kidney cells, including 
the podocytes, may be at risk of direct infection by SARS-
CoV-2; high levels of ACE2, the virus receptor, are expressed 
on the membrane of such cells. There have  been reports of 
cases of glomerular diseases triggered by SARS-CoV-2 infec-
tion and relapses of previous renal diseases.

“Further studies are necessary to establish risk factors 
for renal involvement in pediatric COVID-19 and to predict 
disease outcome,” the researchers said.
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Evidence and Coverage Database. Drugs 
indicated for anemia were darbepoetin alfa, 
methoxy polyethylene glycol-epoetin beta, 
epoetin alfa (available as two brands), and 
epoetin alfa-epbx. Coverage policies were 
current as of May 2019.

The researchers examined whether the 
health plans applied any restriction, such as 
step therapy protocols or patient subgroup 
restrictions in their coverage 
policies. The evidence cited 
to support the plans’ policies 
were sorted into seven catego-
ries: (1) randomized controlled 
trials; (2) real-world evidence 
studies (studies based on data 
collected in a real-world set-
ting); (3) other clinical studies 
(single arm trials); (4) system-
atic reviews and/or meta-anal-
yses; (5) clinical or treatment 
guidelines; (6) health tech-
nology assessments; and (7) 
economic evaluations.

The researchers categorized 
72.5% of coverage policies 
(58/80) as equivalent to the 
FDA label and 27.5% (22/80) as 
more restrictive. In the restric-
tive policies, the most common 
requirements were step therapy 
protocols (18/22 policies), 
followed by prescriber require-
ments (4/22 policies), and 
patient subgroup restrictions 
(3/22 policies). Five health plans 
applied restrictions in at least 
half of their coverage policies; 
seven did not apply restrictions 
in any policy.

Of the plans that cited 
evidence, an average of 10 
citations were reviewed across  
ESA coverage policies (range, 
1-29 studies). There was 
variation with regard to the 
types of cited studies: at least 
50% of evidence cited by five 
health plans was randomized 
controlled trials; half or more 
of the evidence cited by four 
health plans was clinical or 
treatment guidelines.

In conclusion, the authors 
said, “Health plans varied on 
how they covered ESAs for 
patients with anemia due to 
CKD and in the evidence cited 
in their coverage policies. In-
consistencies in plans’ coverage 
policies may have implications 
for patients’ access to ESAs.”

This study was funded by 
Otsuka Pharmaceutical Devel-
opment and Commercializa-
tion.

Review and Meta-Analysis:  
Roxadustat for Treatment  
of Anemia in CKD
British Journal of Clinical Pharmacology.[doi.
org/10.1111/bcp.15055].
Chronic kidney disease (CKD) is commonly 
associated with renal anemia. Roxadustat is 
the first-in-class oral hypoxia-inducible fac-
tor prolyl hydroxylase inhibitor for the treat-

ment of anemia. Li Zheng and colleagues 
in China conducted a systematic review 
and meta-analysis to examine the efficacy 
and safety of roxadustat in the treatment of 
anemia in patients with CKD. 

The researchers searched PubMed, 
Cochrane Library, Embase, and clinicaltri-
als.gov from inception to February 2021. 
The search included randomized controlled continued on page 42
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trials comparing the efficacy and safety 
of roxadustat to the efficacy and safety of 
an erythropoiesis-stimulating agent (ESA) 
or placebo in the treatment of anemia in 
patients with CKD.

The search revealed nine randomized 
controlled trials involving 2743 patients. 
Results of the meta-analysis demonstrated 
that roxadustat increased hemoglobin level 
by 0.91 g/dL (95% confidence interval [CI], 
0.47-1.43; P<.05), transferrin level by 0.50 
mg/dL (95% CI, 0.34-0.65; P<.05), and 
total iron-binding capacity by 50.64 µg/dL 
(95% CI, 36.21-65.07; P<.05). There were 
also decreases in hepcidin (mean difference 
[MD], –23.16; 95% CI, –37.12 to –9.19; 
P<.05) and ferritin (MD, –38.35; 95% CI, 
–67.41 to –9.29; P<.05).

The incidence of adverse events was 
similar between roxadustat and control 
groups. The incidence of adverse events was 
significantly higher among patients in the 
roxadustat group compared with those in 
the ESA group (odds ratio, 1.33; 95% CI, 
1.06-1.68; P<.05).

In conclusion, the authors said, “Roxadu-
stat can significantly improve renal anemia 
in CKD patients by increasing hemoglobin 
level and iron metabolism. However, at-
tention must be paid to the risk of serious 
adverse events during treatment.”

CHRONIC KIDNEY DISEASE

Metabolic Syndrome Associated 
with CKD Obese Patients
American Journal of Nephrology. doi.
org/10.1159/000518111
The risk of chronic kidney disease (CKD) is 
increased in patients who are obese; how-
ever, it is unclear whether the increased risk 
is due to obesity itself or to the associated 
metabolic derangements. S. Ciardullo and 
colleagues conducted a cross-sectional study 
to examine the relative impact of obesity and 

metabolic syndrome (MS) on kidney disease. 
The study utilized data obtained in the 2005-
2016 cycles of the National Health and Nu-
trition Examination Survey. Eligible patients 
were adults with available data on body 
mass index, estimated glomerular filtration 
rate (eGFR), urine albumin to creatinine ra-
tio (UACR), and each of the MS components. 
The main outcomes of interest were eGFR 
<60 mL/min/1.73 m2, UACR ≥30 mg/g, or a 
combination of the two.

The study included 12,335 participants. 
Obese participants without MS were young-
er and more commonly female. Following 
adjustment for potential confounders, com-
pared with non-obese participants without 
MS, there was an increased prevalence 
of albuminuria and reduced eGFR among 
those without obesity with MS and among 
those with obesity and MS; there was no 
increase in prevalence among participants 
with obesity but without MS. 

In separate evaluations of each MS com-
ponent, there were associations between 
elevated blood pressure and low high-
density lipoprotein cholesterol and UACR 
and reduced eGFR. Elevated blood glucose 
and triglycerides were only associated with 
UACR. There was no association between 
waist circumference and any of the renal 
outcomes.

In summary, the researchers said, “This 
large cross-sectional study suggests that MS 
and not obesity is associated with kidney 
damage and that the obesity without MS 
phenotype does not seem to carry an in-
creased risk of kidney disease.

Supplementation of Dietary  
Fiber in Patients with CKD
Journal of Renal Nutrition. 2021;1(5):438-477
Results of previous meta-analyses found 
that dietary fiber could reduce the levels of 
p-cresyl sulfate, blood urea nitrogen, and 
creatinine in patients with chronic kidney 

disease (CKD). It has also been suggested 
that the dosage and duration of fiber supple-
mentation and patient characteristics may 
influence the effect of dietary fiber in reduc-
ing uremic toxins, but there are few data 
available providing reliable evidence.

Hui-Li Yang, BSN, and colleagues con-
ducted a literature search and meta-analysis 
on the effect of dietary fiber supplemen-
tation in patients with CKD. The search 
included PubMed, Web of Science, and 
Cochrane Library. Random effects mod-
els were used to pool data by the generic 
inverse variance method. Egger’s test was 
used to evaluate publication bias.

The search yielded 10 randomized con-
trolled trials involving 292 patients with 
CKD. Dietary fiber supplementation signifi-
cantly reduced the levels of indoxyl sulfate 
(standard mean difference [SMD], –0.55; 
95% confidence interval [CI], –1.04 to –0.07; 
P=.03), p-cresyl sulfate (SMD, –0.47; 95% CI, 
–0.82 to –0.13; P<.01), blood urea nitro-
gen (SMD, –0.31; 95% CI, –0.58 to –0.03; 
P=.03), and uric acid (SMD, –0.60; 95% CI, 
–1.02 to –0.18; P<.01). There was no signifi-
cant difference in the reduction of creatinine 
(SMD, –0.31; 95% CI, –0.73 to 0.11; P=.14).

The reduction of indoxyl sulfate was more 
obvious among patients on dialysis com-
pared with patients not on dialysis (P for 
interaction=.03) in subgroup analyses. The 
reduction of creatinine was more obvious 
among patients without diabetes than pa-
tients with diabetes (P for interaction <.01).

In conclusion, the researchers said, “This 
meta-analysis indicates that dietary fiber 
supplementation can significantly reduce 
the levels of uremic toxins in patients with 
CKD, with evidence for a more obvious 
effect of patients on dialysis and without 
diabetes. These findings inform recommen-
dations for using dietary fiber to reduce the 
uremic toxin among CKD patients in clini-
cal practice.” 

Mortality Rates in Patients with ADPKD Differ by Race
Results of previous studies have suggested racial differ-
ences among patients with autosomal dominant polycys-
tic kidney disease (ADPKD) in access to treatment, pro-
gression of disease, and mortality. Greg Mader, PhD, and 
colleagues conducted an analysis of data on ADPKD pa-
tients ≥65 years of age to estimate race-specific mortal-
ity in patients with CKD stages 1 through 5 and patients 
with end-stage renal disease (ESRD).

Results of the analysis were reported during a vir-
tual poster session at the NKF Spring Clinical Meetings 
2021. The poster was titled Racial Differences in Mortal-
ity Rates among Elderly Non-ESRD CKD and ESRD Patients 
with Autosomal Dominant Polycystic Kidney Disease (AD-
PKD): Study Findings Using Data from the USRDS.

The analysis included data from the 2014, 2015, or 2016 
United States Real Data System (USRDS) non-ESRD CKD co-
hort (assembled from Medicare claims data 5% sample) 

with at least two diagnosis codes for ADPKD. CKD stage 
determination was based on at least two consecutive 
stage diagnosis codes and age was determined at study 
entry. Patients with ESRD with at least one code for AD-
PKD diagnosis and an ESRD service date from January 2, 
2104, to December 31, 2016, were also included. Mortality 
rates were estimated by race, sex, CKD stage, age group, 
and overall.

A total of 1551 elderly patients with ADPKD and non-
ESRD CKD met staging criteria (0.089% of the overall non-
ESRD CKD cohort). Mean age was 76.5 years, 54.4% were 
male, 81.3% were White, 12.5% were Black, 1.5% were His-
panic, 2.1% were Asian, and 2.6% were other or unknown 
race/ethnicity.

The cohort of elderly patients with ADPKD and ESRD in-
cluded 14,756 patients (0.460% of the ESRD cohort). Mean 
age was 70.8 years, 50.4% were male, 77.3% were White, 

10.9% were Black, 8.0% were Hispanic, 2.9% were Asian, and 
0.8% were other or unknown race/ethnicity. 

Following adjustment for age, in the non-ESRD CKD co-
hort the mortality rate was highest for Black patients. 
In the ESRD cohort, the age-adjusted morality rate was 
highest for White patients.

In conclusion, the researchers said, “Our results show 
racial differences in mortality among elderly ADPKD pa-
tients in both non-ESRD CKD and ESRD cohorts and sug-
gest a possible survivorship effect among elderly Black 
ADPKD patients with ESRD.”

Source: Mader G, Mladsi D, Zhou X, et al. Racial differences in 
mortality rates among elderly non-ESRD CKD and ESRD patients 
with autosomal dominant polycystic kidney disease (ADPKD): 
Study findings using data from the USRDS. Abstract of a poster 
presented at the National Kidney Foundation virtual Spring 
Clinical Meetings 2021 (Abstract #312), April 9, 2021.
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A Closer Look at the No Surprises Act

In the last edition of From the Field, I provided a very brief synopsis of the 
No Surprises Act that will be making its way to many medical practitioners 
in January 2022. Nephrologists, like many other specialists who round at 

hospitals, will likely be directly affected by this new law. While this law does 
present several challenges, there are also opportunities to collect reimburse-
ment that might not have been collectable before.

It is not uncommon for the nephrologists that my company bills for to see 
patients during their hospital rounds whose insurance considers the hospital to 
be in-network but the nephrologist to be out of network. Often, these scenarios 
end with the nephrologist’s bill to the insurance company being applied to the 
patient’s large out-of-network deductible—and the provider is left to try and 
collect reimbursement from patients who are often too ill to work or respond 
to their bills. Under the No Surprises Act, providers have an opportunity to ne-
gotiate reimbursement at an in-network rate with the insurance company and 
remove the patient from the reimbursement dispute process.

NO SURPRISES ACT KEY TIMELINES
To use the No Surprises Act to your advantage, there are a few key points that 
your billing/administrative staff should be aware of.

•	 The health plan must be one that is under the jurisdiction of the No Sur-
prises Act (see the last edition of From the Field for details).

•	 The health plan and the provider have 30 days to negotiate a reimburse-
ment rate. By the end of the 30-day time frame, the health plan will issue 
either a payment or denial to the provider.

•	 In the event the provider disagrees with the reimbursement provided by 
the health plan, the provider has 4 days to initiate an independent dispute 
resolution (IDR) process to obtain a different reimbursement rate.

•	 There is no minimum payment threshold to initiate the IDR process, and 
similar claims can be batched together.

•	 In the IDR process for the No Surprises Act, each party submits one offer 
and the arbiter selects one of the offers. The arbiter’s decision is final and 
cannot be appealed.

•	 In determining the rate to select, the arbiter may consider the “qualifying pay-
ment amount”—which is based on the median in-network rate for the health 
plan—for the same service in the same geographical area. However, this in-
formation is provided by the insurance plan and the arbiter may not consider 
the usual and customary rates or the Medicare rates in their decision. 

•	 A provider is not allowed to initiate another arbitration for 90 days against 
the same carrier for the same services, but all claims that occur during the 
90-day cooling period are eligible for IDR after 90 days.

MAXIMIZING OPPORTUNITIES IN THE NO SURPRISES ACT
Now that we’re aware of some of the key deadlines, here are some steps ne-
phrology practices can take to maximize the opportunities presented by the No 
Surprises Act:

•	 Identify the health plans your providers most commonly encounter in 
scenarios that qualify for the No Surprises Act and ensure all billing staff 
are aware of and familiar with these plans.

•	 Develop an alert system to notify your key staff of the receipt of reimburse-
ment from the plans identified in the previous step.

•	 Review the payments received and decide if you agree with the reimburse-
ment. If not, initiate the negotiation process with the health plan. 

•	 In the event the negotiation process does not result in a satisfactory out-
come, initiate an IDR within the four-day time frame. 

•	 During the 90-day cooling period, keep track of claims that come out of the 
provider/health plan negotiation process with an unsatisfactory outcome 
so they may be included in IDR at the end of the 90-day period.

The keys to maximizing opportunities in the No Surprises Act are awareness of 
the timelines, identification of the process your office will follow, and team-
work in following your identified process. 

Sarah Tolson

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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