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COVID-19 Related AKI
and Discharge Kidney
Function

atients hospitalized with severe
p COVID-19 infection commonly

develop acute kidney injury (AKI).
There are wide variations in the reported
incidence of AKI among that patient
population; results of recent studies
from the United States suggest an inci-
dence rate of as high as 37% to 40%. Pa-
tients hospitalized with COVID-19 who
experience AKI face poor prognosis,
increased length of stay, and increases in
healthcare costs. Further, patients with
COVID-19 who survive AKI appear to be
at increased risk of death and incident
chronic kidney disease (CKD).

Researchers, led by Jia H. Ng, MD,
MSCE, updated results from a previ-
ous study on AKI in COVID-19 among
5449 patients. The current study,
reported in the American Journal of
Kidney Diseases [2021; 77(2):204-215],
included 9657 patients with COV-
ID-19, >99% of whom have completed
outcomes. The study was designed to
provide analysis of in-hospital mor-
tality and kidney outcomes among
patients with COVID-19 and AKI.

The primary outcome of interest in
the retrospective observational cohort
study was in-hospital death. Secondary
outcomes were requiring dialysis at dis-
charge and recovery of kidney function.
The study was conducted in a large New
York health system. Data were obtained
from 13 hospitals using the enterprise
inpatient electronic health record Sun-
rise Clinical Manager (Allscripts).

The cohort included all adult pa-
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Patients with CO
CKD Face Increased Risk of
In-Hospital Mortality

merging data on COVID-19 caused by SARS-CoV-2 suggest that patients with
E underlying kidney dysfunction have worse COVID-19-related outcomes than
patients without underlying kidney dysfunction. There have been similar
outcome differences across cohorts with and without kidney dysfunction in other
illness states such as general critical illness and influenza. The differences may
be related to innate immunity impairment, vascular dysfunction, and heightened
inflammatory state associated with advanced chronic kidney disease (CKD).

Hospitalization Risk among Dialysis Patients
Varies with Community Racial Composition

n-hospital admissions among individuals receiving kidney replacement therapy
I account for up to 33% of Medicare expenditures for that patient population and

are a risk factor for high morbidity and mortality. Data from the US Renal Data
System (USRDS) reveal risk factors for hospitalization are female sex, Black race,
and young age. However, according to Ladan Golestaneh, MD, MS, and colleagues,
there are substantial variations in hospitalization rates by health service area, and
risks for hospitalizations are not consistent across varying types of communities, as
defined by racial composition and rural/urban continuum, in the United States.

Results of previous observational studies have demonstrated disparities in
predialysis care, quality of dialysis care, and access to transplantation in patients
residing in Black communities. The risk of hospitalization has been shown to be
higher in Black patients on hemodialysis, but it is not known whether the higher
risk is related to the risks inherent in living in communities with a high percentage
of Black residents.

Dr. Golestaneh et al. conducted a retrospective analysis of prospectively col-
lected data from a cohort of patients receiving hemodialysis to test the hypothesis
that patients receiving hemodialysis being treated at facilities in communities
with more Black residents have a higher risk for hospitalization and that this
association accounts, in part, for the higher risk for hospitalization attributed to
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From the Chair

Beauty and the Beast:
Terlipressin for the Treatment
of Hepatorenal Syndrome

Ajay K. Singh,

MBBS, FRCP, MBA
Brigham and Women's
Hospital and Harvard
Medical School

BOSTON, MASSACHUSETTS

he hepatorenal syndrome (HRS) is one of the most dreaded

and tragic illnesses to manage in nephrology. Patients are sick

and mortality is very high, because treatment absent a liver
transplant generally doesn’t work.!*2

HRS was first recognized in 1877 by Friedrich Theodor von Fre-
richs, a German pathologist, who reported the presence of oliguria in
patients with ascites. In later years, others substantiated the link be-
tween liver disease and acute kidney injury. In a classic paper in the
Lancet in 1956, Hecker and Sherlock described the cardinal features
of HRS: renal failure with progressive oliguria, a very low urinary
sodium excretion, hyponatremia, and the absence of proteinuria.

In HRS, the traditional teaching has been that the kidneys are
“innocent” bystanders to a vasoconstrictive humoral factor gener-
ated by the failing liver (usually cirrhotic liver).! Furthermore, the
kidney failure is “functional and reversible” once the diseased liver
is replaced by a healthy liver allograft.

HRS is classified as type 1 or type 2. Type 1 HRS (or HRS-1) is
more fulminant and is characterized by a very rapid decline in re-
nal function (doubling of serum creatinine over less than 2 weeks).
Median survival for HRS-1 is less than 2 weeks. In contrast, type 2
HRS (HRS-2) runs a more chronic course and is characterized by a
diuretic-resistant ascites, and a less rapid decline in renal function.

Treatment of HRS-1 is challenging.? Different strategies, including
transjugular intrahepatic portosystemic shunt (TIPS) to decompress
the portal decompression and dialysis, have been tried with variable
success. Both generally are viewed as temporizing measures while
awaiting liver transplantation.

Among medical therapies, the most promising is the use of the
vasopressin analogue terlipressin in combination with albumin. Terlip-
ressin is widely used outside of the United States for the treatment of
HRS-1!2 for more than 10 years. However, the FDA has so far not ap-
proved terlipressin in the United States, because the global trial experi-
ence has been limited (only in a few hundred patients in aggregate),?®
and because two prior phase 3 trials have been inconclusive.

The publication on March 4, 2021, of the CONFIRM trial by
Florence Wong and colleagues in the New England Journal of Medi-
cine* provides exciting and important evidence in favor of terlipres-
sin in combination with albumin for the treatment of HRS-1. An
accompanying editorial by Garcia-Tsao is also very positive.5 This
is welcome news for an illness that, short of liver transplantation,
is usually fatal. The strengths of the CONFIRM trial are its design
(randomized double-blind, placebo, control), the careful reporting
of clinical outcomes and safety outcomes, and its size (the largest
trial conducted so far).

The details of the CONFIRM trial are as follows. Sixty sites in
the United States and Canada recruited 300 subjects (199 received
terlipressin and 101 received placebo). Eligible patients had HRS-1,
cirrhosis, ascites, and rapidly progressive kidney failure, with a dou-
bling of the serum creatinine level to at least 2.25 mg/dL within 2
weeks prior to randomization. Patients were randomly assigned to
either terlipressin plus albumin or placebo plus albumin. Terlipres-
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sin 1 mg or placebo was administered intravenously over 2 minutes
every 5.5 to 6.5 hours.

Across the board, HRS-1 patients treated with terlipressin
demonstrated benefit compared with placebo. For the primary
endpoint, reversal of HRS was reported in 32% in the terlipressin
group and 17% in the placebo group (P=.006). Although there was
no difference in mortality between the two groups, the trial was
not powered for this.

But here is the kicker—the beauty and the beast aspect of terlip-
ressin. While adverse effects were similar in patients treated with
terlipressin compared with placebo, respiratory failure and death
from respiratory failure was much higher in the terlipressin group
compared with placebo-treated patients (11% versus 2%).

How is terlipressin used in practice? The experience is mostly out-
side the United States. Terlipressin can be administered either as IV
boluses or as a continuous infusion. The IV bolus approach was used
in the CONFIRM trial, but a continuous intravenous infusion is also
popular and has been used in other trials (from 2 mg/day to 12 mg/
day).? In a study in 2016 by Cavallin and colleagues®, administration
of terlipressin by bolus was compared with continuous infusion. Simi-
lar efficacy with both means of administration was reported, but there
was a much lower rate of adverse events using the infusion approach
as compared to administering by bolus (35.29% vs 62.16%, P<.025).

What's my take on the CONFIRM trial? First of all, this trial
was very well conducted and in a sizable number of patients in a
population that is very hard to recruit. Bravo to the investigators.
Second, the trial demonstrated clear benefit and should amply reas-
sure the FDA that this therapy works; an approval for terlipressin
for HRS-1 may now be on the cards. Third, CONFIRM introduces
yet another challenge in managing patients with HRS-1, which
should make us think hard about using it once approved—namely
the risk of acute respiratory failure. Additional trials will be needed
to tease out the ideal HRS-1patient to treat with terlipressin. m
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Patients with COVID-19 and CKD

Patients with underlying CKD may be
particularly vulnerable to COVID-19 critical
illness, characterized by multisystem organ
failure, thrombosis, and a heightened inflam-
matory response. Approximately 10% of
patients hospitalized with COVID-19 develop
critical illness; the mortality rate in that
patient population is exceedingly high. Data
from the United States suggest that patients
with critical COVID-19 illness accompanied
by acute kidney injury (AKI) have worse
outcomes than those without AKI. Results
of other studies suggest that similarly poor
outcomes are seen in patients with critical
COVID-19 and pre-existing CKD; patients
with kidney failure receiving maintenance
hemodialysis are at particular risk.

The sample size in those studies were lim-
ited and most lacked comparator populations.
Jennifer E. Flythe, MD, MPH, and colleagues
conducted a retrospective cohort study to
describe the clinical courses of critically ill
patients with COVID-19 with and without
pre-existing CKD. The study also examined
the association between degree of underlying
kidney disease and the occurrence of in-hospi-
tal mortality and other outcomes (respiratory
failure, shock, and thromboembolic events).

The study utilized data from STOP-COVID.
Results were reported in the American Jour-
nal of Kidney Diseases [2012;77(2):190-203].
STOP-COVID is a multicenter cohort study
that enrolled consecutive adults >18 years
of age with laboratory-confirmed COVID-19
who were admitted to ICUs at 68 geographi-
cally diverse hospitals in the United States
between March 4, 2020, and May 10, 2020.
Patients were followed forward in historical
time from admission to the ICU to in-
hospital death, hospital discharge, or June 6,
2020, the date of database locking.

The study predictors were the presence
(vs absence) of pre-existing kidney disease.
The primary outcome of interest was in-
hospital mortality. Secondary outcomes
were respiratory failure, shock, ventricular
arrhythmia/cardiac arrest, thromboembolic
events, major bleeds, and acute liver injury.

The study cohort included 4264 patients
with COVID-19 critical illness. Of those, 3%
(n=143) had pre-existing kidney failure requir-
ing maintenance hemodialysis, 12% (n=521)
had pre-existing non-dialysis-dependent CKD,
and 85% (n=3600) had no pre-existing CKD.
Most (58%) were treated in ICUs located in
the northeastern United States.

Patients with non-dialysis—dependent CKD
were older than dialysis patients (median, 69
vs 65 years) and patients without pre-exist-
ing CKD (median, 69 vs 61 years). Comor-
bid conditions (diabetes and cardiovascular
conditions) were more common in patients
with pre-existing CKD (both those on main-
tenance dialysis and non-dialysis-dependent
CKD) compared with patients without CKD.

Of the 143 patients receiving mainte-
nance dialysis, 90% (n=128) were receiving
in-center hemodialysis, 6% (n=9) peritoneal
dialysis, 1% (n=2) home hemodialysis, and
3% (n=4) had undocumented modality
prior to hospital admission. Of the 128
patients on in-center hemodialysis with a
known access type, 64% (n=82) dialyzed
via a fistula, 27% (n=35) via catheter, and
9% (n=11) via graft prior to admission.

Median time from onset of symptom of
COVID-19 to admission to the ICU was 4
days among patients on maintenance dialy-
sis, 7 days among non-dialysis—dependent
CKD patients, and 7 days among patients
without pre-existing CKD. In general,
dialysis patients reported COVID-19-related
symptoms prior to ICU admission at a
lower frequency than those without CKD;
the exception was the percentage of dialysis
patients reporting altered mental status be-
ing more than twice that of patients in the
non-CKD group (25% vs 12%) and slightly
more than that of patients with non-dialysis-
dependent CKD (25% vs 20%). Respiratory
symptoms were less frequent in dialysis pa-
tients compared with the other two groups.

Compared with patients receiving main-
tenance dialysis, a higher percentage of
patients without pre-existing CKD were me-
chanically ventilated (74% vs 80%). Prone
positioning was used in a higher percentage
of patients in the group without pre-exist-
ing CKD (42%) compared with patients
in the non-dialysis-dependent CKD group
(27%) and those in the dialysis group (24%).
Patients without pre-existing CKD were
more commonly treated with remdesivir
than patients with non-dialysis-dependent
CKD. Remdesivir was not administered to
any maintenance dialysis patients.

Across all three patient groups, respiratory
failure was the leading contributing cause of
death. Compared with patients with no pre-
existing CKD, those with non-dialysis-de-
pendent CKD and those in the maintenance
dialysis group had higher risks of 14- and
28-day in-hospital mortality. In models ex-
amining the association between in-hospital
mortality and pre-existing kidney disease

A
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status, independent of other comorbid condi-
tions, the associations were slightly attenuat-
ed but remained statistically significant: fully
adjusted hazard ratios for 28-day in-hospital
mortality were 1.25 (95% confidence
interval [CI], 1.08-1.44) for non-dialysis—de-
pendent CKD and 1.41 (95% CI, 1.09-1.81)
for maintenance dialysis-dependent kidney
failure. Results were similar in models as-
sessing 14-day in-hospital mortality.

Patients in the maintenance dialysis group
had nominally higher risks of shock, ven-
tricular arrhythmia or cardiac arrest, major
bleeding events, and acute liver injury during
the 14 days following ICU admission; those
findings were not statistically significant.
Across all three patient groups, the occur-
rence of thromboembolic events was similar.

The researchers cited some limitations to
the study findings, including the observational
design and the possibility of residual con-
founding, defining pre-existing kidney disease
based on the presence of prior assessments of
eGFR or documentation of CKD in the medi-
cal record of the admitting hospital, capturing
data for organ injury and organ support dur-
ing the first 14 days following ICU admission
only, the lack of data on inflammatory mark-
ers, the lack of data for 14- and 28-day vital
status for patients who were discharged prior
to those time points, and the limited numbers
of secondary outcomes.

In conclusion, the researchers said, “In
this multicenter, nationally representative
cohort of US adults with COVID-19 critical
illness, we found that both non-dialysis-de-
pendent CKD patients and kidney failure
patients receiving maintenance dialysis had a
28-day in-hospital rate of ~50% and patients
with underlying kidney disease had higher
in-hospital mortality than patients without
pre-existing CKD, with maintenance dialysis
patients having the highest risk in adjusted
analyses. As evidenced by differences in
symptoms and clinical trajectories, patients
with pre-existing kidney disease may have
unique vulnerability to COVID-19-related
complications that warrant additional study
and special consideration in the pursuit and
development of targeted therapies.” m

Researchers

reported results of a
retrospective cohort
study designed to
examine the clinical
courses of critically

ill COVID-19 patients
with and without
pre-existing chronic
kidney disease (CKD) as
well as the association
between the degree
of underlying kidney
disease andin-
hospital mortality.

Approximately 50%
of patients with

underlying kidney
disease died within 28
days of admission to
the intensive care unit,
compared with 35% of
patients without pre-
existing CKD.

Compared with
patients without

CKD, those receiving
maintenance dialysis
had higher risk for
28-day in-hospital
death; patients

with non-dialysis-
dependent CKD had an
intermediate risk.
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Researchers
conducted an
observational
retrospective cohort
study in patients

in 13 hospitals in
metropolitan New York
who were hospitalized
with COVID-19 between
March and April 2020
to examine outcomes
of patients who
developed acute
kidney injury (AKI)
while hospitalized.

The AKI incidence
rate was 38.4 per
1000 patient-days.
Incidence rates of in-
hospital mortality for
patients without AKI,
those with AKI stages
1-3, and those with AKI
requiring dialysis (AKI
3D) were 10.8,31.1,and
375 per 1000 patient-
days, respectively.

Among patients with
AKI1-3 who survived
to discharge, 74.1%
recovered kidney
function. Among
those with AKI3D who
survived to discharge,
30.6% remained on
dialysis at discharge.

COVID-19 Related AKI and Discharge Kidney Function

tients >18 years of age with positive results
by polymerase chain reaction testing of a
nasopharyngeal sample for SARS-CoV-2 who
were hospitalized from March 1, 2020, to
April 27, 2020. AKI was defined according to
Kidney Disease: Improving Global Outcomes
criteria as an increase in serum creatinine
level by 0.3 mg/dL within 48 hours or 1.5 to
1.9 times increase in serum creatinine level
from baseline within 7 days (stage 1); 2 to
2.9 times increase in serum creatinine level
within 7 days (stage 2); and 3 or more times
increase in serum creatinine level within 7
days or initiation of dialysis (stage 3).

During the study period, 11,635 patients
were admitted to 13 health system hospitals
with a diagnosis of COVID-19. Of those
patients, 9657 patients were included in
the final cohort. Follow-up continued until
June 4, 2020, the day of death, or the day of
discharge, whichever came earlier. A total of
2409 patients were admitted to an intensive
care unit (ICU), 2033 were treated with
mechanical ventilation, and 2075 required
vasopressor support during the hospital
stay. Within the study cohort, 2418 patients
died (25.0%), 7149 (74.0%) were discharged
home, and 90 (0.9%) were still admitted at
study end. Complete hospital disposition
data were available for 99.6% of patients
without AKI, 98.1% of patients with AKI
stage 1 to 3, and 96.2% of patients with AKI
stage 3 requiring dialysis (AKI 3D).

Of the 9657 patients in the study cohort,
39.9% (n=3854) developed AKI: 33.3%
(n=3216) had AKI stages 1 to 3 (1644 with
stage 1, 840 with stage 2, and 732 with
stage 3) and 6.6% (n=638) had AKI 3D.
Following accounting for follow-up time, the
incidence rate of AKI was 38.3 per 1000
patient-days (32.0 per 1000 patient-days
for AKI 1-3 and 6.3 per 1000 patient-days
for AKI 3D). The group of patients who
developed AKI had a higher proportion
with comorbid conditions (diabetes mellitus,
coronary artery disease, heart failure, and
chronic kidney disease [CKD]). The AKI 3D
group had the highest levels of inflammatory
markers (D-dimer, C-reactive protein, and
serum ferritin), followed by the AKI stage
1-3 group and the non-AKI group.

Of the 3216 patients in the AKI 1-3
group, 40.8% (n=1313) required me-
chanical ventilation and 42.1% (n=1354)
required vasopressors. In the group with
AKI 3D (n=638), 91.0% (n=581) required
mechanical ventilation and 91.5% (n=584)
required vasopressors.

Median time to AKI diagnosis was 10.3
hours following initiation of mechanical
ventilation and 7.3 hours after initiation
of vasopressor therapy. Among patients
who required mechanical ventilation and
had AKI, 74.7% (n=1415/1894) devel-
oped AKI following initiation of mechani-
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cal ventilation; among patients with AKI
who required vasopressor therapy, 70%
(n=1357/1938) developed AKI following
vasopressor therapy initiation.

Among patients without AKI (n=5801),
7.3% (n=421) experienced in-hospital death,
arate of 10.8 deaths per 1000 patient-days.
Among the 3216 patients with AKI 1-3,
46.4% (n=1491) died, for a rate of 31.1
deaths per 1000 patient-days. Using the
non-AKI group as reference, the unadjusted
hazard rate (HR) for in-hospital mortality
was 5.6 (95% confidence interval [CI], 5.0-
6.3) among patients with AKI 1-3. Following
adjustment for baseline demographics, co-
morbidity, and severity of illness, the risk for
in-hospital mortality remained significant.
Of the patients with AKI 3D, 79.3% (n=506)
died (37.5 deaths per 1000 patient-days).
Using the non-AKI group as reference, the
unadjusted HR for in-hospital mortality was
11.3 (95% C1, 9.6-13.1).

There were significant differences based
on AKI status in median length of stay in
patients who survived to discharge. Patients
with AKI 3D had the longest median length
of stay (29.2 days), followed by patients
with AKI 1-3 (11.6 days), and those in the
non-AKI group (5.2 days).

Among the 3854 patients who developed
AKI, 83.4% (n=3216) developed AKI 1-3 dur-
ing their admission; of those, 51.7% (n=1663)
survived and 74.1% (n=1233/1663) regained
kidney function. Median serum creatinine
level on discharge was lower than median
admission and peak serum creatinine levels
across all stages of AKI.

For patients with AKI 3D, 16.9%
(n=108/638) survived and 3.7% (n=24)
remained hospitalized at the end of the
study period. Among the survivors, 66.7%
(n=72) had recovery of kidney function
(not requiring dialysis at discharge) and a
minimum of 33% decline in discharge serum
creatinine from peak serum creatinine level.
Among the patients who recovered kidney
function, 75% (n=54) had a discharge serum
creatinine level lower than the admission
and peak levels. Among patients with AKI
3D who survived, the remaining 33.3%
(n=36/108) did not achieve recovery of kid-
ney function. Of those patients, 33 required
dialysis at discharge and three were dis-
charged off dialysis but did not have at least
33% decline in discharge serum creatinine
level from peak level. Median time off dialy-
sis prior to hospital discharge was 17.0 days.

Prehospitalization chronic kidney disease
was the only independent risk factor as-
sociated with needing dialysis at discharge
(odds ratio, 9.3; 95 % CI, 2.3-37.8).

Limitations to the study cited by the
researchers were the observational retro-
spective design and limiting the cohort to
patients admitted to centers in the New
York metropolitan area during the initial
peak of the pandemic.

In conclusion, the researchers said, “We

found that the development of AKI during
hospitalization with COVID-19 was as-
sociated with a substantial increase in risk
for death. This risk was amplified when
AKI resulted in dialysis. Most surviving
patients with COVID-19 and AKI experi-
enced substantial kidney recovery before
discharge. In contrast, among those who
had AKI 3D and survived, 30.6% still
needed dialysis at discharge, a group of
patients whose subsequent outcomes will
require further study.” m
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Hospitalization Risk among Dialysis Patients

Black patients by the USRDS. Results of the
study were reported in the American Journal
of Kidney Diseases [2020;76(6):754-764].

The study cohort included 4567 patients
who were treated at 154 dialysis facilities in
127 unique zip codes and were enrolled in
US DOPPS (Dialysis Outcomes and Practice
Patterns Study) phases 4 to 5 (2010-2015).
The outcome of interest was the rate of
hospitalizations during the study period.

Mean follow-up time was 1.35 years. Of
the 4567 study participants, 53% were White,
27% were Black, 10% were Hispanic, and
4% were Asian. Thirteen percent were <45
years of age and 45% were women. The zip
codes were stratified into tertiles based on the
percentage of Black residents in sampled zip
codes of dialysis facilities: median percent-
age for tertiles 1, 2, and 3 were 1.0% (range,
0%-1.8%), 5.5% (range, >1.8% -14.4%), and
34.2% (range, >14.4%-92.6%), respectively.

Most facilities in tertile 3 were in poor
urban areas, with a higher percentage of
households headed by women and lower
percentages of households with a higher
education and with an active internet sub-
scription compared with tertiles 1 and 2. Fa-
cilities in tertile 3 were also more frequently
for-profit and had a higher patient census.

Compared with patients treated at facili-
ties in tertile 1, those treated in facilities
in tertile 3 were younger, more commonly
Black, had lower educational level attain-
ment, more commonly lived in poverty, and
more frequently had an arteriovenous graft
or catheter rather than an arteriovenous fis-
tula. Mean Charlson scores were also lower
in tertile 3 compared with tertile 1.

Fewer patients at tertile 3 centers had a
diagnosis of psychiatric disorder, coronary
or other cardiac/cerebrovascular diseases,
diabetes, or lung disease; a higher propor-
tion had hypertension, heart failure, and
HIV, and reported substance abuse. There
were also clinically relevant differences in
the cause of kidney failure: Black patients
receiving dialysis in zip codes with the low-
est tertile of Black residents had a diagnosis
of glomerulonephritis more commonly as
the cause of kidney failure and a diagnosis
of hypertension less commonly than Black
patients treated at facilities in tertiles with
the highest proportion of Black residents
(12.3% vs 8.8% for glomerulonephritis;
33.3% vs 44.0% for hypertension; P=.07).

The overall hospitalization incidence rate
among all patients was 1.19 per person-
year. Crude hospitalization rates per person-
year for tertile 1, tertile 2, and tertile 3
were 1.05, 1.20, and 1.37, respectively.
Compared with the lowest tertile, the unad-
justed model incidence rate ratio (IRR) for
hospitalizations was 1.11 (95% confidence
interval [CI], 0.96-1.30) in tertile 2 and
1.28 (95% CI, 1.08-1.51) in tertile 3.

Following adjustment for categories of
variables, the association remained robust.
For tertile 3, the IRR was 1.32 (95% CI,
1.12-1.56) in fully adjusted models com-
pared with tertile 1.

The researchers also examined effect
modification of the association between
community racial composition tertile and
hospitalization with a priori-specified patient
(including sex, race, and comorbid condi-
tions) and facility characteristic (profit status
and patient census). There was no signifi-
cant 2-way interaction between community
racial composition tertile and age (P=.5), sex
(P=.1), diabetes status (P=.1), race/ethnicity
(P=.2), Charlson comorbidity score (P=.1),
facility profit status (P=.9), or facility patient
census (P=.3). The variables did not modify
the effect of community racial composition
tertile on hospitalizations IRR.

In community racial composition tertiles
1, 2, and 3, crude mortality rates were
0.19, 0.15, and 0.14 deaths per patient-
year, respectively. In Cox analysis, following
adjustment for age and facility clustering,
the hazard ratio (HR) for mortality was
0.92 (95% CI, 0.77-1.11) for tertile 3 com-
pared with tertile 1 and 0.85 (95% CI, 0.71-
1.01) for tertile 2 compared with tertile 1.
Results of fully adjusted Cox models had
similar HRs for mortality within tertiles.

The researchers cited some limitations to
the study findings, including the possibility
of residual confounding due to unmeasured
patient- or community-level variables. In ad-
dition, the use of community racial compo-
sition may have overlooked socioeconomic
factors and their role in outcomes.

In conclusion, the researchers said, “This
study found that patients treated in dialysis
facilities located in communities with a high
percentage of Black residents are at higher
risk for hospitalization than patients treated
in communities with a lower percentage of
Black residents, despite similar quality of
dialysis care and adherence and after adjust-
ment for individual comorbid conditions and
individual- and community-level sociode-
mographic factors, including individual-level
race/ethnicity. To eliminate healthcare dispar-
ities while at the same time reducing cost,
the medical community should focus on
addressing drivers of higher hospital/emer-
gency department use in communities with
a higher percentage of Black residents.” m

Researchers
conducted a
retrospective analysis
of prospectively
collected data to
examine whether
living in communities
with predominantly
Black residents is
associated with risk
for hospitalization
among patients
receiving
hemodialysis.

The study stratified
patients based on

tertiles of percentage
of Black residents
within the zip codes
of patients’ dialysis
facility.

Residents in facilities
in tertile 3 (higher
proportion of Black
patients) had higher
adjusted rate of
hospitalization
(hazard ratio, 1.32; 95%
confidence interval,
1.12-1.56) compared
with those treated
in communities in
tertile.
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Researchers
conducted a
randomized, controlled
trial to determine
whether urate-
lowering treatment
with allopurinol would
attenuate declinein
estimated glomerular
filtration rate (eGFR)

in patients with
chronic kidney disease
at risk for disease
progression.

Adults with stage 3 or
4 CKD and no history
of gout were randomly
assigned to receive
allopurinol or placebo;
the primary outcome
of interest was the
change in eGFR from
baseline to week 104.

Compared with
placebo, among
patients with CKD

and a high risk of
progression, urate-
lowering treatment
with allopurinol did not
slow a decline in eGFR.

Urate-Lowering Treatment with
Allopurinol and CKD Progression

are at increased risk for the onset and

progression of chronic kidney disease
(CKD) and end-stage renal disease (ESRD).
Results of observational studies have shown a
linear association between serum urate levels
and outcomes that include onset of CKD,
progression to ESRD, cardiovascular events,
and death. As a result of reduced excretion,
serum urate level increases linearly with
decreasing glomerular filtration rate (GFR).
It is unknown whether elevated serum urate
levels have a causative role in kidney disease
progression, or are an indirect marker of
decreased kidney function, or both.

Sunil V. Badve, PhD, and colleagues
conducted the CKD-FIX (Controlled Trial
of Slowing of Kidney Disease Progression
from the Inhibition of Xanthine Oxidase)
study to test the hypothesis that urate-low-
ering therapy with allopurinol would atten-
uate the decline in estimated GFR (eGFR)
over a period of 104 weeks in a population
of patients with CKD. Results of the study
were reported in the New England Journal of
Medicine [2020;382(26):2502-2513].

The investigator-initiated, randomized,
double-blind, placebo-controlled trial was
conducted at 31 centers in Australia and New
Zealand. Eligible patients were adults with
stage 3 or 4 CKD, defined as eGFR 19 to 59
mL/min/1.73 m? who were at increased risk
for CKD progression. An increased risk for
CKD progression was defined as a urinary
albumin:creatinine ratio of 2265 (with albu-
min measured in milligrams and creatinine
in grams) (230 with albumin measured in
milligrams and creatinine in millimoles) or a
decrease in eGFR of at least 3.0 mL/min/1.73
m? in the preceding 12 months. Exclusion
criteria were history of gout, allopurinol hy-
persensitivity, clinical indication for allopuri-
nol, and unresolved acute kidney injury in the
previous 3 months.

The primary outcome of interest was the
change in eGFR from baseline to 104 weeks,
using the Chronic Kidney Disease Epidemiol-
ogy (CKD-EPI) creatinine equation. Second-
ary outcomes included a composite of 40%
reduction from baseline in eGFR or death from
any cause; a composite of a 30% reduction in
eGFR from baseline, ESRD, or death from any
cause; individual components of the composite
kidney outcomes; blood pressure, albuminuria
and serum urate level; cardiovascular events;

p atients with elevated serum urate levels
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hospitalization for any cause; and quality-of-life
scores on the 36-Item Short Form Survey. Pa-
tients were randomized to receive allopurinol
(100 to 300 mg daily) or placebo.

A total of 369 patients (60% of the target
number) were randomly assigned to either
the allopurinol group (n=185) or the placebo
group (n=184) from March 2014 through
December 2016. The researchers stopped
enrollment due to slow recruitment. Imme-
diately after randomization, three patients in
each group withdrew consent. The remain-
ing 363 patients were included in the assess-
ment of the primary outcome.

At the end of the 12-week dose escalation
phase, 69% (n=126), 9% (n=17), and 5%
(n=9) of the 182 patients in the allopurinol
group were taking three tablets, two tablets,
and one tablet daily, respectively; in the
placebo group, the corresponding percent-
ages were 70% (n=126), 15% (n=27), and
6% (n=10) of 181 patients.

During the 104-week follow-up period,
54 patients (30%) in the allopurinol group
and 45 patients (25%) in the placebo group
discontinued the assigned regimen. A total
of 132 patients (73%) in the allopurinol
group and 144 patients (80%) in the pla-
cebo group completed the 104-week follow-
up period. Patients in the allopurinol group
took allopurinol for a mean of 75.8 weeks;
patients in the placebo group received pla-
cebo for a mean of 83.0 weeks.

With the exception of the primary cause of
kidney disease, baseline characteristics were
balanced between the groups. Mean eGFR
was 31.7 mL/min/1.73 m? and median
urinary albumin-creatinine ratio was 716.9.
Mean serum urate level was 8.2 mg/dL.

There was no significant difference in
change in eGFR between the allopurinol
group and the placebo group: -3.33mL/

min/1.73 m? per year and -3.23 mL/
min/1.73 m? per year, respectively; mean
difference, -0.10 mL/min/1.73 m? per year.
Results were similar in additional analyses
and sensitivity analyses, and the results for
the primary outcome were consistent across
a wide range of prespecified subgroups.

The secondary composite outcome of a
40% decrease in eGFR, ESRD, or death from
any cause occurred in 35% (n=63) of patients
in the allopurinol group and in 28% (n=51) of
patients in the placebo group (risk ratio [RR],
1.23; 95% confidence interval [CI], 0.90-1.67,
hazard ratio [HR], 1.34; 95% CI, 0.92-1.93).
Results were similar for the composite
outcome of a 30% decrease in eGFR, ESRD,
or death from any cause (RR, 1.13; 95% CI,
0.89-1.44; HR, 1.23; 95% CI, 0.90-1.69).

In the allopurinol group, mean serum
urate level decreased to 5.1 mg/dL (95% CI,
4.8-5.3) at 13 weeks and remained at 5.3
mg/dL (95% CI, 5.1-5.6) up to 104 weeks.
In the placebo group, mean serum urate
level at 12 weeks was 8.2 mg/dL (95% CI,
7.9-8.5) and remained at 8.2 mg/dL (95%
CI, 7.9-8.4) for the duration of follow-up.

Overall, the mean differences in the serum
urate level, following adjustment for baseline
values, was -2.7 mg/dL (95% CI, -3.0 to -2.5).
There were no significant differences between
the two groups in urinary albumin:creatinine
ratio, systolic blood pressure, diastolic blood
pressure, or health-related quality of life.

The rates of serious adverse events were
similar in the two groups: 170 events among
84 participants in the allopurinol group and
167 events among 79 participants in the
placebo group (46% and 44%, respectively).
There were no significant differences in the
risk of nonserious adverse drug reactions,
including rash, between the two groups.

Limitations to the findings cited by the
authors included insufficient power due to
incomplete enrollment, a high percentage of
patients who discontinued the regimen, the
use of a serum creatinine-based equation
for the calculation of eGFR, and the use of a
surrogate outcome.

In conclusion, the researchers said,

“In the present trial, which was stopped
early, we did not find that allopurinol was
more effective than placebo in slowing the
decline in eGFR over a period of 104 weeks
in patients with stage 3 or 4 CKD and an
elevated risk of disease progression.” m



Consistent Gap in CKD

Awareness among US Adults
at Risk for Kidney Failure

hronic kidney disease affects an
c estimated 15% of the US population,

and nine of 10 adults with CKD are
unaware they have it. Previous studies
between 2009 and 2016 have suggested
some increase in patient awareness of CKD
in adults with CKD stage 4; however, other
studies have found low overall CKD aware-
ness across populations that are racially/
ethnically and geographically diverse.

Patient awareness is a key component
of CKD management and preventive care.
Knowledge of CKD diagnosis reinforces
adherence to lifestyle changes and treat-
ments for cardiovascular and renal risk fac-
tors. It is unknown whether prevention of
CKD progression is associated with greater
awareness of the presence of CKD.

Chi D. Chu, MD, and colleagues conduct-
ed a serial cross-sectional study on behalf
of the Centers for Disease Control and
Prevention Chronic Kidney Disease Surveil-
lance Team to estimate CKD awareness
in a nationally representative population
sample according to the risk for progression
to kidney failure. The research team also
sought to determine whether awareness of
CKD has changed over time among patients
most at risk for progression to kidney
failure. Results of the study were reported
in the American Journal of Kidney Diseases
[2020;76(2):174-183].

The study utilized data from the National
Health and Nutrition Examination Survey
(NHANES) from 1999 to 2016. Of the
92,062 NHANES participants during that
time period, eligible participants were 220
years of age, not pregnant, and had com-
plete data on age, sex, race, serum creati-
nine level or urinary albumin-creatinine
ratio (UACR). Exclusion criteria were not
having CKD glomerular filtration rate (GFR)
categories 3 or 4 (G3-G4), as defined by
estimated GFR (eGFR) 215 mL/min/1.73
m? and <60 mL/min/1.73 m?; patients with
eGFR <15 mL/min/1.73 m? were excluded
due to small sample size. Participants who
did not answer “yes” or “no” to the question
on awareness of CKD were also excluded.

The study predictor was 5-year risk of
kidney failure, estimated using the Kidney

Failure Risk Equation (KFRE). Predicted
risk was categorized as minimal (<2%), low
(2% to <5%), intermediate (5% to <15%), or
high (215%). The outcome of interest was
CKD awareness, defined by a “yes” answer
to the question “Have you ever been told by
a doctor or other health professional that
you had weak or failing kidneys?”

Following application of exclusion criteria,
the analysis included 3713 survey partici-
pants. In the study population, higher KFRE
risk was more common among men, pet-
sons of nonwhite race/ethnicity, those with
diabetes, and those with hypertension. Mean
eGFR ranged from 52 mL/min/1.73 m? in
the group with minimal KFRE risk to 26 mL/
min/1.73 m? in the group with highest KFRE
risk. Median UACR across the four groups of
KFRE risk ranged from 9 to 934 mg/g.

Overall, the proportion of patients with
any type of health insurance was high
(~96%) and was similar across all groups.
In the higher risk groups, Medicaid was
more common (14.4% in the highest risk
group vs 6.6% in the lowest risk group) and
private insurance was less common (48.9%
in the highest risk group vs 61.2% in the
lowest risk group).

Of participants with CKD G3-G4 and <2%
KFRE risk (minimal risk), 7.0% were aware
of their CKD (95% confidence interval [CI],
5.9%-8.3%); of those in the low risk group,
18.7% were aware (95% CI, 14.0%-23.4%);
of participants in the intermediate risk
group, 43.4% were aware (95% CI, 36.4%-
50.5%); and of those in the high risk group,
49.6% were aware (95% CI, 41.1%-58.2%).

Consistently over time, crude prevalence
of CKD awareness was higher with higher
KFRE risk group. In analyses of awareness
over time, results of unadjusted analyses
showed a borderline statistically significant
trend only among those at minimal KFRE
risk: 6.3% (95% CI, 4.3%-8.3%) in 1999-
2004 and 9.6% (95% CI, 7.4%-11.8%) in
2011-2016; P__,=.03). No statistically sig-
nificant trends were seen in the other KFRE
risk groups. CKD awareness estimates were
numerically higher in the low KFRE risk
group in 2011-2016 than in 1999 to 2004
(22.6%; 95% CI, 14.7%-30.4% vs 14.6%;

95% CI, 6.6%-22.5%, respectively); however,
the trend was not statistically significant. In
higher KFRE risk groups, awareness ranged
from 42% to 50%.

Results were similar in analyses adjusted
for sex, age, race/ethnicity, presence of hy-
pertension, and presence of diabetes. There
were no statistically significant trends seen
in any KFRE risk group.

Multivariable logistic regression was used
to examine the association between KFRE
risk and CKD awareness. In unadjusted
and adjusted models, the odds of CKD
awareness were greater with each category
of higher KFRE risk. In the two highest
risk groups, the odds were similar. All of
the associations between CKD awareness
and each KFRE risk group were statistically
significant (P<.01 for each).

In comparisons of CKD awareness with
awareness of diabetes and hypertension,
from 1999 to 2016, awareness of diabetes
and hypertension were consistently higher
in all CKD G3-G4 and in high-risk CKD.
Both hypertension and diabetes exhibited
an increase in prevalence of disease aware-
ness during that time period (P, ,<.001 for
both).

The researchers noted that the primary
limitation to the study was the imperfect
sensitivity of the question used in NHANES
to ascertain awareness of kidney disease.
Other limitations included the small num-
bers of patients with advanced CKD, basing
the diagnosis of CKD on a single measure-
ment of creatinine and albuminuria, and
the cross-sectional design.

“In summary we found in a nationally
representative sample that approximately
half the persons with CKD and high risk for
progression to kidney failure (215% within
5 years) were unaware of having kidney dis-
ease, and among those with minimal (<2%)
risk, <10% were aware. The heterogeneity
of kidney failure risk also likely contrib-
utes to difficulty demonstrating the effects
of CKD awareness in the overall CKD
population. Future studies of CKD aware-
ness should present risk-stratified results
because this may better direct public health
efforts,” the researchers said. m

Researchers
conducted a cross-
sectional study to
estimate awareness of
chronic kidney disease
(CKD) in a nationally
representative sample
stratified according to
risk of progression to
kidney failure.

Among persons
with the lowest risk
estimated with the
Kidney Failure Risk
Equation (KFRE),
unadjusted CKD
awareness from 2011
10 2016 was 9.6%,
compared with 49.0%
among those with
highest risk.

In adjusted analyses,
there was no change
in CKD awareness
over time.Inall
groups of KFRE risk,
awareness of CKD
remained below that
of hypertension and
diabetes; awareness
of hypertension and
diabetes increased
over time.
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In a systematic review
and meta-analysis,
researchers examined
associations between
various thresholds of
the brain natriuretic
peptide (BNP) and
N-terminal pro-BNP
(NT-proBNP) and
clinical outcomesin
patients with end-
stage kidney disease
(ESKD).

Pooled unadjusted
hazard ratios for
cardiovascular
mortality were
progressively greater
for greater thresholds
of NT-proBNP; the risk
for all-cause mortality
was also significantly
higher at all NT-proBNP
thresholds.

There was an
increased risk for
cardiovascular
mortality with BNP
levels >550 pg/mL;
the risk for all-cause
mortality was 2.07 at
BNP levels 550 pg/mL.

Association of Biomarkers
NT-proBNP and BNP with
Clinical Outcomes in ESKD

States, the leading cause of death is car-

diovascular disease, accounting for nearly
25% of deaths. Among patients with end-
stage kidney disease (ESKD), the prevalence
of cardiovascular disease is approximately
10 to 20 times that in the general popula-
tion. However, there are few data available
regarding a consensus on estimating future
cardiovascular risk in patients with ESKD.

There is an increase in the use of cardiac
biomarkers to predict cardiovascular morbid-
ity and mortality in asymptomatic patients.
The biomarkers brain natriuretic peptide
(BNP) and the inactive cleavage fragment N-
terminal pro-BNP (NT-proBNP) are released
upon ventricular stretch or ischemia, and
have been shown to be associated with death
in patients with heart failure, stable and
active coronary artery disease, sepsis, and in
high-risk non-cardiac surgery patients.

Kidney function has been shown to have
an inverse correlation with peptide con-
centrations. Recent studies have suggested
significant associations between elevated
baseline NT-proBNP and BNP levels and
cardiovascular morbidity and mortality in
patients with ESKD. However, according to
Tyrone G. Harrison, MD, and colleagues
the utility of the biomarkers in patients
with ESKD has been limited by heteroge-
neous relationships between biomarker lev-
el elevations and outcomes. The researchers
conducted a systematic review and meta-
analysis to examine associations between
different threshold elevations of NT-proBNP
and BNP and clinical outcomes in patients
with ESKD. Results of the review were
reported in the American Journal of Kidney
Diseases [2020;76(2):233-247].

The search included MEDLINE via
Ovid (1946 to September 10, 2019) and
EMBASE (1974 to September 10, 2019),
using medical subject headings and text
words with analogous terms for end-stage
kidney disease, renal replacement therapy,
brain natriuretic peptide, and N terminal
pro-brain natriuretic peptide. The search
was limited to observational studies and
observational analyses of trials without
restriction on intervention type or language.

I n the general population in the United
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Studies of pediatric patients, transplant
recipients, pregnant patients, and those
with acute kidney injury were excluded.
The EMBASE search also included relevant
conference abstracts from the past 5 years.

Of the 4960 nonduplicate studies identified,
4734 were excluded at title and abstract level.
A total of 226 studies underwent full-text
review. Of those, 61 were included in the sys-
tematic review, and 49 in the meta-analysis.

The 61 studies were published from
2001 to 2019; 18 examined BNP, 40 ex-
amined NT-proBNP, and three investigated
both. The type of peptide assays varied
and most BNP assays were completed with
frozen samples. Study size ranged from
44 to 2990 patients, for a total of 19,688
patients. The study cohorts were predomi-
nantly men and average age was 46.0 to
75.4 years. Forty-four of the studies includ-
ed only patients receiving hemodialysis; 10
included only patients receiving peritoneal
dialysis, five included patients receiving ei-
ther hemodialysis or peritoneal dialysis, and
one included patients with kidney failure
without kidney replacement therapy. Time
on maintenance dialysis therapy ranged on
average from 0.25 to 9.4 years and study
follow-up ranged on average from 0.9 to 8
years. When reported, baseline prevalence
of cardiovascular disease, diabetes, and
hypertension ranged from 7% to 100%, 0%
to 100%, and 22% to 96%, respectively.

Quality of the studies was assessed using
the Newcastle Ottawa Scale, designed for
nonrandomized studies. Quality assessment
also utilized the Outcome Reporting Bias in
Trials II (ORBIT II) tool by applying it to the
exposure groups in the observation studies
in place of interventions from trials. The
ORBIT II tool assesses the risk for outcome
reporting bias, characterized as high/low/
none for each outcome.

The Newcastle Ottawa Scale includes a total
of nine potential points. Of the 61 studies
included in the review, 87% (n=53) received
seven or more points (high quality); the me-
dian score was eight (interquartile range, 7-9).
Most of the studies (79%, n=48) included ad-
justed estimates. Risk for outcome reporting
bias was identified as being generally low for

the cardiovascular events (high risk in 6 stud-
ies), but high for the cardiovascular mortality
outcome (high risk in 35 studies).

Of the 61 studies, 31 (51%) provided data
for cardiovascular mortality, with a total
of 1533 events (range of 4-238 cardio-
vascular deaths per study). Twenty-one
studies examined the relationship between
NT-proBNP and CV mortality. Nine pro-
vided unadjusted effect estimates, and nine
provided adjusted effect estimates to enable
meta-analysis. Threshold-specific unadjust-
ed hazard ratios (HRs) were progressively
greater with greater level of NT-proBNP
threshold: from 1.45 (95% confidence inter-
val [CI], 0.91-2.32) at level >2000 pg/mL
to 5.95 (95% CI, 4.23-8.37) at >15,000 pg/
mL. BNP levels >550 pg/mL were associ-
ated with increased risk for cardiovascular
mortality (HR, 2.54; 95% CI, 1.49-4.33).

Data for all-cause mortality were reported
by 56 studies (91.8%), for a total of 4712
events (range, 9-612 deaths per study). The
risk for all-cause mortality were signifi-
cantly higher at all NT-proBNP thresholds,
ranging from >1000 to <2000 pg/mL (HR
range, 1.53-4.00). The risks for all-cause
mortality at BNP levels >100 pg/mL were
2.04 and 2.07 at BNP levels >550 pg/mL.

Results of adjusted analyses demonstrat-
ed similarly greater risks for both cardiovas-
cular and all-cause mortality with greater
NT-proBNP concentrations.

Limitations to the findings cited by the
authors included incomplete reporting of
outcomes and the possibility of outcome re-
porting bias, and poor precision in estima-
tions of the risk for cardiovascular events
for specific thresholds of both peptides.

“These limitations notwithstanding, our
study provides new and potentially clinical-
ly useful information on the relationships of
various thresholds of NT-proBNP and BNP
levels with outcomes in patients with ESKD
including increased risk for cardiovascular
mortality, all-cause mortality, and cardio-
vascular events. Further work is warranted
to identify how to incorporate the use of
natriuretic peptides to stratify and reduce
cardiovascular risk for patients with ESKD,”
the researchers said. m



Calcimimetic Agents for Treatment
of Adults with Secondary

Hyperparathyroidism

(CKD) include hyperphosphate-

mia, impaired vitamin D activation,
hypocalcemia, and increased parathyroid
hormone (PTH) synthesis and secretion.
Secondary hyperparathyroidism and other
factors that include hyporesponsiveness to
PTH and fibroblast growth factor 23 biology
lead progressively to bone pain, fracture, and
deformity; accelerated valvular and vascu-
lar calcification; myopathy; and itch. There
is also an association between secondary
hyperparathyroidism and all-cause and car-
diovascular mortality. International clinical
practice guidelines call for serum PTH levels
being lowered toward a target range.

Calcimimetic drugs mimic the action of
calcium on calcium-sensing receptors in the
parathyroid gland and suppress PTH synthe-
sis and secretion. Cinacalcet is associated
with adverse effects including frequent nau-
sea and vomiting. Newer agents, etelcalcetide
and evocalcet, reduce PTH levels compared
with placebo and may have fewer gastroin-
testinal adverse events.

There are few data available on the com-
parative effectiveness and acceptability of
these agents. Suetonia C. Palmer, Mb ChB,
PhD, and colleagues conducted a systematic
review of randomized controlled trials and
a network meta-analysis to compare the ef-
fectiveness of the three calcimimetic agents:
cinacalcet, etelcalcetide, and evocalcet. Re-
sults were reported in the American Journal
of Kidney Diseases [2020; 76(3):321-330].

The study population included adults
with CKD enrolled in a clinical trial of a cal-
cimimetic agent. The researchers searched
MEDLINE (February 7, 2013, through
November 21, 2019), EMBASE (February
7, 2013, through November 21, 2019), and
the Cochrane Central Registry of Controlled
Trials (through CENTRAL Issue 11 of 12,
November 2019). Randomized controlled
trials and quasi-randomized controlled
trials that compared a calcimimetic agent
alone or in combination with another agent,
vitamin D compound, parathyroidectomy,
placebo, or standard care as treatment for
adults with secondary hyperparathyroid-
ism due to CKD were included. Studies in

c omplications of chronic kidney disease

children and those in adults with primary
hyperparathyroidism were excluded.

The primary review outcomes of inter-
est were achievement of a target reduction
in serum PTH levels and hypocalcemia.
Secondary outcomes included nausea,
vomiting, serious adverse events, all-cause
mortality, cardiovascular mortality, heart
failure, and fracture.

The search yielded 412 unique records;
of those, 17 records reporting 18 studies
met inclusion criteria. Those 18 were added
to a previous published systematic review
of 18 studies involving 7446 participants,
resulting in a final analysis total of 36
studies involving 11,247 participants. The
included trials included two in which there
were two or more treatment strata using
different routes or different doses of inter-
vention; in one publication two trials were
reported.

Thirty-two of the 36 trials (involving
10,601 patients) involved patients being
treated with long-term dialysis. Two trials
included 46 recipients of a kidney trans-
plant who had persistent secondary hyper-
parathyroidism and two trials (458 pa-
tients) examined treatment in patients with
early stages of CKD. The trials conducted in
the earliest years (from 2000 onward) prin-
cipally evaluated cinacalcet versus standard
care. Trials of etelcalcetide and evocalcet
were published in 2015 and 2018, respec-
tively. One study compared a calcimimetic
agent with surgical parathyroidectomy in
30 kidney transplant recipients.

Mean study age for participants ranged
from 47.2 years to 69 years; median age was
55.0 years. The proportion of men ranged
from 33% to 86% of participants; median was
60.6%. Treatment time ranged from 1 week
to 21.2 months; median was 5.5 months.

Twenty-four trials (6521 participants)
examined the efficacy of calcimimetic
agents in achieving target PTH levels. Com-
pared with placebo, calcimimetic agents
had higher odds of achieving target PTH
levels. Etelcalcetide had the highest odds of
achieving PTH target levels compared with
evocalcet (odds ratio [OR], 4.93; 95% confi-
dence interval [CI], 1.33-18.2) and cinacal-

cet (OR, 2.78; 95% CI, 1.19-6.67).

Hypocalcemia was examined in 29 tri-
als (10,528 participants). The trials had
varying definitions of hypocalcemia. All
examined interventions were associated
with hypocalcemia to a greater extent than
placebo. Etelcalcetide had the highest odds
of incurring hypocalcemia (ORs, 2.30 [95%
CI, 1.35-3.92] versus evocalcet and 1.47
[95% CI, 1.08-2.00]) versus cinacalcet.

A total of 28 trials (10,827 participants)
analyzed nausea. Nausea was experienced
to a greater degree with cinacalcet and
etelcalcetide than with placebo. Cinacalcet
was ranked worst for nausea and increased
the odds, compared with evocalcet (OR,
2.02; 95% CI, 1.21-3.34). In comparison
with placebo, there was no detectable in-
crease in nausea with evocalcet.

In 24 trials (10,646 participants) analyz-
ing vomiting, cinacalcet and etelcalcetide
were associated with vomiting to a greater
extent than was placebo. Cinacalcet ranked
worst for vomiting; however, there was no
detectable difference in odds compared with
etelcalcetide (OR, 1.11; 95% CI, 0.08-1.55)
or evocalcet (OR, 1.47; 95% CI, 0.89-2.45).

Study limitations cited by the authors
were not including the full range of trials
evaluating vitamin D compounds other than
those simultaneously evaluating calcimi-
metic agents, the lack of longer-term data for
comparisons of the agents, and the variations
across the trials in definitions of end points.

The researchers said, “In conclusion, this
network meta-analysis provides compari-
sons of all available calcimimetic agents for
treatment of secondary hyperparathyroid-
ism. At present, the benefits of calcimimetic
agents are limited to lowering serum PTH
levels during short-term follow-up. Longer-
term effects of treatment on cardiovascular
and bone complications are uncertain.
Etelcalcetide was the most efficacious cal-
cimimetic agents for lowering serum PTH
levels, but incurred hypocalcemia, nausea,
and vomiting. Cinacalcet ranked worst for
nausea and had somewhat lower effective-
ness. Evocalcet had lower effectiveness for
achieving target PTH levels while incurring
fewer adverse effects” m

Researchers conducted
a systematic review
and network meta-
analysis to compare
the effectiveness of
three calcimimetic
agents: cinacalcet,
etelcalcetide, and
evocalcet.

Etelcalcetide had

the highest odds

of achieving a
parathyroid hormone
(PTH) target level
compared with the
other two agents;

however, etelcalcetide
appeared to cause
more hypocalcemia
compared with the
other two.

Cinacalcet was ranked
worst for nausea and
had somewhat lower
effectiveness for
achieving PTH target
levels; evocalcet had
lower effectiveness
for achieving target
PTH levels but was
associated with fewer
adverse effects.
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Researchers conducted
aretrospective cohort
study to examine
whether sodium/
glucose cotransporter
2 (SGLT2) inhibitors

are associated with

acute kidney injury
(AKI) compared with all
other glucose-lowering
drugs (oGLDs).

The primary outcome
of interest was
incident AKI, defined
by either an increase
in serum creatinine
level and/or hospital
discharge codes

for AKI while taking
glucose-lowering
drugs.

In comparison of 4778
incident users of

SGLT2 inhibitors with
4778 Iincident users of
oGLDs, there were no
differences observed
in the primary outcome
(hazard ratio, 0.64; 95%
confidence interval,
0.40-1.03; P=.06).

AKI in Patients Using SKLT2
Inhibitors versus Other
Glucose-Lowering Drugs

f the approximately one in 11 adults
O worldwide with diabetes, 90% have

type 2 diabetes mellitus. Globally,
the prevalence of type 2 diabetes has nearly
quadrupled since 1980 and it is expected to
continue to increase. Up to 25% of patients
with type 2 diabetes also have comorbid
chronic kidney disease (CKD), heart failure,
or cardiovascular disease.

Cardiovascular disease is the leading
cause of mortality associated with type 2
diabetes. Sodium/glucose cotransporter 2
(SGLT?2) inhibitors, oral glucose-lowering
drugs, effectively lower hemoglobin Alc
levels via inhibition of sodium/glucose
cotransporters in the kidney proximal con-
voluted tubule, leading to glucosuria. Cur-
rently available SGLT2 inhibitors in North
America and Europe include empagliflozin,
canagliflozin, and dapagliflozin. Clinical
trials have demonstrated benefits beyond
the glucose-lowering effects of those agents,
including lowering of the risk of major
cardiovascular events, promotion of weight
loss, decreases in blood pressure, decreases
in all-cause and cardiovascular-related
mortality, and slowing of the progression of
CKD. Recent consensus guidelines recom-
mend SGLT2 inhibitors as add-on therapy
to metformin in patients with atheroscle-
rotic CKD, clinical heart failure, and CKD,
assuming adequate kidney function.

However, according to Christie Ramp-
ersad, MD, and colleagues, the use of
SGLT2 inhibitors may increase the risk for
acute kidney injury (AKI). The research-
ers conducted a retrospective cohort study
designed to examine whether SGLT2 inhibi-
tors, compared with all other glucose-low-
ering drugs, are associated with increased
risk of AKI. Results of the study were
reported in the American Journal of Kidney
Diseases [2020;76(4):471-479].

The primary outcome of interest was the
incidence of AKI, identified as a composite
of documented AKI through either hospital
discharge codes or laboratory data. Serum
creatinine values, but not urine output,
were used to identify and stage AKI as de-
fined by Kidney Disease: Improving Global
Outcomes criteria. The study population
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included adults in Manitoba, Canada, with
type 2 diabetes mellitus followed up from
June 2014 until March 2017.

In the study’s incident user design (first
prescription of an SGLT2 inhibitor or all
other glucose-lowering drugs [0GLDs]),
there were 6017 patients whose incident
prescription during the study period was
for an SGLT2 inhibitor and 42,758 patients
whose incident prescription was for an
oGLD. Patients who began treatment with
an SGLT2 inhibitor were older, had more
microvascular disease, and were more likely
to already be taking a resin-angiotensin-
aldosterone system (RAAS) inhibitor, or
additional oGLD at baseline.

there were lower event rates of AKI per
100 patient-years than in patients receiving
0oGLDs: 1.11 (95% confidence interval [CI],
0.79-1.43) versus 1.99 (95% CI, 1.52-2.46).
Most of the AKI events occurred >90 days
following initiation of the drug.

There was no risk difference in the pri-
mary outcome in the SGLT2 inhibitor group
compared with the oGLD group: hazard
ratio [HR], 0.64; 95% CI, 0.40-1.03; P=.06.
HRs were consistent across all methods of
identification of AKI. There was no effect
modification by either RAAS inhibitor
(P=.9) or diuretic (P=.8) use.

The researchers conducted four sets of
sensitivity analysis. There were no associa-

There was no risk difference in the primary outcome
in the SGLT?2 inhibitor group compared with the oGLD
group: hazard ratio, 0.64; 95% Cl, 0.40-1.03; P-.06.

Following propensity matching, the groups
each included 4778 patients. A total of 1239
patients were not matched due to propensity
scores outside the caliper distance of any
remaining eligible oGLD initiation episodes.
After matching, standardized differences
between SGLT2 inhibitors and oGLDs for all
variables were <10%. Mean age of study par-
ticipants was ~59 years, ~45% were women,
~27% had cardiovascular disease, ~71% were
taking an RAAS inhibitor, and ~87% received
metformin at baseline.

In on-treatment analysis, dapagliflozin
contributed more patient-years (50.9%) than
canagliflozin (42.5%) and empagliflozin
(6.6%). In the oGLD group, the most common
index medications were dipeptidyl peptidase
4 inhibitors, insulin, and sulfonylureas.

The on-treatment analysis included 117
AKI events in 7745 patient-years. In the
SGLT2 inhibitor group, there were 4226
patient-years of follow-up, compared with
3519 patient-years of follow-up in the oGLD
group. There were 47 AKIs in the SGLT2
inhibitor group and 70 in the oGLD group.
In patients receiving SGLT2 inhibitors,

tions between use of SGLT?2 inhibitors and
increased risk for AKI in any of the four
analyses.

There were some limitations to the find-
ings cited by the authors, including residual
unmeasured confounding effects, particularly
if patients at lower risk for AKI were more
likely to be prescribed SGLT2 inhibitors for
reasons not captured in the propensity match-
ing. There may have been biases in prescrib-
ing, monitoring of blood work, and report-
ing of adverse events due to the 2016 FDA
warning. Finally, the data were insufficient to
compare individual SGLT2 inhibitors.

“In conclusion, our study found that
SGLT?2 inhibitors are not associated with
increased risk for AKI. Our findings should
be considered complementary to the grow-
ing body of evidence including clinical trials
and prospective and retrospective studies
that now show kidney-protective effects of
SGLT2 inhibitors. Further, avoiding SGLT2
inhibitors due to the fear of short-term
adverse effects risks missing their substan-
tial long-term benefits for heart failure and
kidney failure,” the researchers said. m



Managing Acute Complications
with Outpatient Interventions:
A Scoping Review

ates of use of emergency departments
(ED) and hospital admission are high
among patients with chronic kidney
disease (CKD), particularly among patients
with CKD requiring dialysis. Patients receiv-
ing maintenance dialysis have, on average,
three visits to the ED per year, a rate that is
three to eight times higher than among the
general population. Of those ED visits, a sig-
nificant proportion result in hospital admis-
sion. Further, ED and in-patient care are driv-
ers of medical costs for patients with CKD,
and are associated with significant emotional
burden for patients and their caregivers.
Meghan J. Elliott, MD, MSc, and col-
leagues posit that outpatient care may
provide an alternative to ED and inpatient
care in patients with CKD. The researchers
conducted a scoping review of quantitative
and qualitative studies to examine the scope
of outpatient interventions used to manage
acute complications of chronic diseases and
highlight places to adapt and test interven-
tions in patients with CKD. Results of the re-
view were reported in the American Journal
of Kidney Diseases [2020;76(6):794-805].
The review identified studies of outpatient
interventions for adults experiencing acute
complications related to one of five chronic
disease (CKD, chronic respiratory disease,
cardiovascular disease, cancer, and diabetes).
The researchers searched MEDLINE, EM-
BASE, CINAHL, Cochrane Central Register
of Controlled Trials, grey literature, and
conference abstracts to December 2019.
The search yielded 16,621 unique cita-
tions. Of those, the researchers retrieved
218 articles for full-text review. Following
the review, 137 were excluded; reasons for
exclusion were setting ineligibility (n=17),
intervention ineligibility (n=72), popula-
tion (n=24), study design (n=21), or other
(n=3). The final review included 77 studies
(with four companion reports). The 77
studies reported on 57 unique interventions
for adults with acute complications of one
of the five chronic diseases of interest.
Most of the 77 included studies were ob-
servational (n=29) or randomized controlled
trials (n=25). Other study designs were uncon-
trolled before-after (n=12), quasi-experimental

(n=5), qualitative (n=4), and mixed-methods
(n=2). The studies were conducted in the
United States (n=29), the United Kingdom
(n=14), and Spain (n=14), as well as nine
other countries. More than a third of the stud-
ies were published within the past 6 years.
There were no identified studies describing
outpatient management strategies for acute
complications of CKD or kidney failure.

The researchers categorized the 57
interventions as: hospital at home (n=16);
observation unit (n=9); ED-based specialist
service (n=4); ambulatory program (n=18);
and telemonitoring (n=10). The interven-
tions were most commonly used for patients
experiencing acute exacerbations of chronic
obstructive pulmonary disease (COPD) or
congestive heart failure (CHF) and complica-
tions related to cancer. There were no inter-
ventions identified for management of acute
complications of CKD or kidney failure. The
home setting was the most common setting
for the interventions; interventions were
conducted by healthcare providers, including
specialist physicians and nurses.

Twenty-six published reports described
16 unique hospital-at-home interventions
designed to provide hospital-level care in the
patient’s home setting. Most treated patients
with COPD (n=11) and/or CHF (n=6). Nine
hospital-at-home interventions had home vis-
its provided by physicians; all 16 had home
visits provided by nurses. Nearly half were
operational 7 days a week, mostly during
daytime hours. Four specified after-hours
nursing or physician telephone support. All
16 provided standard medical therapies in
the home for patients who met eligibility
criteria; only four studies indicated patient
education as part of the program.

Thirteen studies described nine obser-
vation unit interventions that were most
commonly provided to patients with de-
compensated CHF (n=5) or asthma exacer-
bations (n=3). The observation unit was a
designated area within or next to the ED and
was staffed by ED physicians and nurses.
Eight of the interventions specified a maxi-
mum length of stay in the observation unit
between 8 and 48 hours prior to a decision
regarding hospital admission or discharge.

Among cancer patients, there were four
unique interventions based on ED-based
specialist services. This intervention reflect-
ed either a specialty ED or a model of care
where a specialist physician was embedded
as a consultant to the general ED.

Twenty studies described 18 ambulatory
care interventions. Most were specialist-run
day hospitals or rapid access clinics in cancer
and chronic respiratory disease populations.
Other ambulatory care interventions were
outpatient treatment pathways and scheduled
follow-up for chemotherapy-related febrile
neutropenia and telephone hotline services.

Ten interventions providing telemoni-
toring were described in 14 studies. The
interventions aided in prompt identification
of acute complications of respiratory condi-
tions. The intervention included daily self-
monitoring of physiologic parameters such
as oxygen saturation or peak expiratory
flow using a device that transmitted data to
the patient care team remotely.

The researchers classified outcomes
as improved, unchanged, or worsened in
the intervention group versus a control or
comparator group. Based on those classifi-
cations, 160 outcomes were reported: 34%
improved, 17% no change, 1% worsened,
and 19% mixed results. The studies most
commonly reported comparative outcomes
on domains of healthcare use (e.g., hospital
admissions; 62%) and patient outcomes
(e.g., disease control and mortality; 45%).

When assessed in between-group com-
parisons, cost savings were reported (87%),
including all of the hospital-at-home studies;
use and patient outcomes improved in 44%
and 21% of the studies, respectively. Fewer
than half of the studies reported on those
outcomes.

The researchers said, “In summary, we
identified and described five main types of
interventions for managing acute compli-
cations of common chronic disease in the
outpatient setting. The lack of studies on
identified interventions for those with ad-

vanced CKD highlights an important knowl-

edge gap and opportunity for evaluating
novel outpatient strategies for management
of acute complications in this population.” m

Researchers
conducted a scoping
review of outpatient
interventions for

the management of
acute complications
of chronic diseases to
examine opportunities
to adapt and test
interventions among
patients with chronic
kidney disease.

The review included
77 studies that

described 57 unique
interventions,
including hospital

at home, ED-based
specialist service,
ambulatory programs,
and telemonitoring.

Most of the
interventions
delivered cost
savings; however
improvements were
not consistently
observed in other
outcome domains.

Nephrology Times | April 2021 13



Researchers
conducted a study to
assess the prevalence
of parathyroid
hormone (PTH) testing
in US veterans with
kidney stones and
hypercalcemia; the
study also sought
toidentify the
characteristic of
veterans who were
more and less likely to
receive PTH testing.

of the final cohort

of veterans with
kidney stones and
hypercalcemia
(n=7561), 24.8% (n=1873)
completed a serum PTH
level measurement.

Testing rates across
the 130 US Veterans
Health Administration
facilities varied widely,
ranging from 4% to
57%.

Screening for Primary
Hyperparathyroidism among
US Veterans with Kidney Stones

idney stones affect approximately one

in 11 persons in the United States and

up to 50% those who experience a
kidney stone develop a recurrent stone within
10 years of their first stone episode. Primary
hyperparathyroidism (PHPT) is present in 3%
to 5% of patients with kidney stones; screen-
ing for PHPT is a possible strategy for reduc-
ing the kidney stone recurrence rate. There
are few data available on the rate of screening
for PHPT in patients with kidney stones.

The American Urological Association and
European Association of Urology recom-
mend measurement of serum calcium
concentration in patients with kidney
stones followed by measurement of serum
parathyroid hormone (PTH) if there is clini-
cal suspicion of PHPT.

Calyani Ganesan, MD, MS, and col-
leagues conducted a cohort study to test
the hypothesis that the frequency of PTH
testing remains low despite current clinical
practice guidelines and that a wide varia-
tion in screening practices is not adequately
explained by patient-specific or facility-level
factors. Results of the study were reported
in JAMA Surgery [2020;155(9):861-868].

The study utilized data from a large national
cohort of patients receiving care within the
Veterans Health Administration (VHA) health-
care system to examine the prevalence of PTH
testing in veterans with kidney stones and
hypercalcemia. The researchers also sought
to identify the demographic, geographic, and
clinical characteristics of veterans who were
more or less likely to receive PTH testing.

The data included VHA health records
from the Corporate Data Warehouse for vet-
erans who received care in one of 130 VHA
facilities in the United States from January 1,
2008, through December 31, 2013. Patients
with kidney stones were defined as those
with one or more inpatient International
Classification of Diseases, Ninth Revision
(ICD-9) codes for kidney or ureteral stone
procedures within 1 year. Exclusion criteria
included previous screening for PHPT.

There were 157,539 unique veterans with
a ICD-9 code for a kidney or ureteral stone
procedure during the study period. Of those,
139,115 had a serum calcium determina-
tion withing 6 months of their index stone
diagnosis. Following application of exclusion
criteria, the final study cohort comprised

7561 patients with kidney stones and mea-
sured hypercalcemia (n=3938) or albumin-
corrected hypercalcemia (n=3623).

Mean age of the cohort was 64.3 years,
94.5% (n=7139) were men, and 75.0%
(n=5673) were White. Patients with hy-
percalcemia were more likely than those
with normocalcemia (n=124,173) to
have diabetes (39.8% [n=3013] vs 29.5%
[n=36,655]), impaired kidney function,
defined as estimated glomerular filtration
rate <45 mL/min/1.73 m? (36.1% [=2731]
vs 15.1% [n=18,775]), osteoporosis (4.4%
[n=331] vs 2.1% [n=2626]), and fractures
(7.1% [n=535] vs 4.2% [n=5264]).

Of the 7561 eligible patients, 24.8%
(n=1873) completed a serum PTH level mea-
surement near the time of their initial stone
diagnosis. Among the 3938 patients with
measured hypercalcemia, 34.8% (n=1369)
completed a serum PTH measurement; only
13.9% (n=504) of the 3623 patients with
albumin-corrected hypercalcemia did so.

Of 2624 patients with a Charlson Comor-
bidity Index score lower than three, 33.6%
(n=882) completed a serum PTH level mea-
surement. Patients with measured hypercalce-

CONFERENCE COVERAGE

Need for RRT Reduced with Terlipressin for HRS-1after Liver Transplant

14

Patients with cirrhosis may develop hepatorenal syn-
drome type 1(HRS-1), a severe but reversible acute kid-
ney injury. Patients with HRS-1who require renal replace-
ment therapy (RRT) are at risk for prolonged intensive
care unit stays and mortality. Results of the CONFIRM
study (NCT02770716), a randomized, placebo-controlled
trial of terlipressin, demonstrated the efficacy of terli-
pressin for inducing reversal of HRS-1 and reducing the
cumulative need for RRT.

Juan Carlos Q. Velez, MD, and colleagues conducted
a study to examine whether terlipressin reduces the
rate of RRT following liver transplantation. Results of
the current study were reported during a virtual post-
er session at ASN Kidney Week 2020 in a poster titled
Treatment of Hepatorenal Syndrome Type 1 with Terli-
pressin Reduces Need for Renal Replacement Therapy
after Liver Transplantation.

The CONFRIM trial was conducted in North America and in-
cluded 300 participants. The trial was designed to compare
HRS-1reversal rates between treated patients 2:1with albu-
min plus terlipressin (n=199) or albumin plus placebo (n=101).
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Dr. Velez and colleagues conducted a post hoc analysis of
data from CONFIRM to examine the rate of renal replacement
therapy following liver transplantation by intention-to-
treat analysis through 90 days of follow-up. The research-
ers also conducted a poled analysis of three phase 3 ran-
domized controlled trials of terlipressin in HRS-1 (0T-0401
[NCT00089570], REVERSE [NCT01143246], and CONFIRM) to ex-
amine 90-day overall and RTT-free survival rates in patients
who underwent liver transplantation.

of the 199 patients in the terlipressin group in the CON-
FIRM trial, 46 (23.1%) underwent liver transplant. In the
placebo group, 29 of the 101 patients (28.7%) underwent
liver transplantation. Following liver transplantation, the
rate of post-operative renal replacement therapy in pa-
tients in the terlipressin group was significantly lower
than in patients in the placebo group (19.6% [9/46] vs
44.8% [13/29], respectively; P-.036). The overall survival
rate among liver transplant recipients in the terlipres-
sin group was 100% (46/46) compared with 93.1% (27.29)
in the placebo group. The difference was not statistically
significant.

In the pooled analysis of data from the three phase 3
studies, the 90-day survival rates were 98.9% (93.94) and
91.0% (7.178) In the terlipressin group and the placebo
group, respectively (P-.014). In pooled analyses of data
from REVERSE and CONFIRM, for transplant-listed patients,
50.0% of the terlipressin group were alive without RRT at
day 90, compared with 32.2% (19/59) of patients in the pla-
cebo group (P-.032).

In conclusion, the researchers said, “Treatment with
terlipressin added to albumin for patients with HRS-1
significantly decreased the need for RRT following liver
transplantation.”

Source: \Velez, JCQ, Sclair S, Sanchez, A. et al. Treatment of hepa-
torenal syndrome type 1with terlipressin reduces need for
renal replacement therapy after liver transplantation. Abstract
of a poster presented at the virtual American Society of Ne-
phrology Kidney Week 2020 (Abstract PO0052), October 22, 2020.



mia with PTH testing versus those with albumin-cor-
rected hypercalcemia were more likely to have had an
elevated PTH level (40.8% [n=558] vs 31.5% [n=159])
above the population reference range (P<.001), and a
higher median level of 24-hour urine calcium excretion
(221 mg vs 104.5 mg; P<.001). Of the 1873 patients
with PTH testing, 38.3% (n=717) had an elevated PTH
consistent with biochemical PHPT.
Results of multivariable logistic regression models
revealed that the odds of PTH
testing in patients with kidney
stones and hypercalcemia were
lower with older age (odds ratio
[OR], 0.95 per decade; 95% con-
fidence interval [CI], 0.90-1.00)
and among patients with a his-
tory of metastatic cancer (OR,
0.63; 95% CI, 0.49-0.81).
Patients with albumin-
corrected hypercalcemia were
less likely to complete PTH
testing compared with patients
with measured hypercalcemia
(OR, 0.32; 95% CI, 0.28-0.37).
There was a direct association
between PTH testing and the
magnitude of elevation of calci-
um concentration (OR, 1.07 per
0.1 mg/dL >10.5 mg/dL; 95%
CI, 1.05-1.08) and the number
of elevated serum calcium con-
centration measurements (OR,
1.08 per measurement >10.5
mg/dL; 95% CI, 1.06-1.10).
Rates of PTH testing varied
among patients who received
care in specialty clinics. The
odds of PTH testing were
higher for patients who
visited either a nephrologist
or a urologist (OR, 1.56; 95%
CI, 1.35-1.81). The odds were
much higher for patients who
were seen by both a nephrolo-
gist and a urologist (OR, 6.57,
95% CI, 5.33-8.10) compared
with patients who did not visit
a stone specialty clinic during
the observation period. Pa-
tients seen by an endocrinolo-
gist were nearly 5-fold more
likely to undergo PTH testing
(OR, 4.93;95% CI, 4.11-5.93).
There was wide variation in
the prevalence of PTH testing
across the 130 VHA facilities
in the United States (range,
4.0%-57.0%).
Limitations to the study
findings cited by the authors
included the percentage of
men in the study population,
defining PHPT as the presence
of an elevated serum calcium
concentration with an elevated
serum PTH level measurement

and not considering alternative criteria for diagnosing
PHPT, the inability to determine whether patients
with chronic kidney disease and HPT had primary or
secondary HPT with overzealous treatment using oral
calcium and/or calcitriol or active vitamin D analogs,
and not capturing medical care for veterans with kid-
ney stones who received treatment outside the VHA.
In conclusion, the researchers said, “In this cohort
study, a generally low rate of PTH testing was found

in veterans with kidney stones and hypercalcemia,
and extensive variation in PTH testing rates was found
across VHA facilities in the US. More awareness

of the level or frequency of elevated serum calcium
concentration may be associated with higher rates of
PTH testing in patients with kidney stones. Improved
screening for PHPT could increase the rates of detec-
tion and treatment of PHPT and decrease stone recur-
rence associated with missed or untreated PHPT.” m




Researchers con-
ducted a prospective
observational cohort
study to examine the
association between
measured physical
performance and clini-
cal outcomes among
patients on kidney
transplant waitlists.

Physical performance
was assessed using
the 6-minute walk
test and the sit-to-
stand test; the tests
were incorporated
into routine clinical
assessments.

of the 305 patientsin
the study, those who
did better on the two
tests were less likely
to be removed from
the waitlist and more
likely to receive a
kidney transplant.

Physical Performance and
Clinical Outcomes in Kidney
Transplant Candidates

mong patients on the kidney trans-
A plant waitlist, frailty is a common and

consequential risk factor, and is as-
sociated with lower waitlist access and higher
risk for removal from the waitlist or death.
However, use of frailty assessment in pre-
transplantation assessment is not common.
How to incorporate frailty and poor physical
function into clinical practice is uncertain.

Xingxing S. Cheng, MD, MS, and col-
leagues conducted a prospective observa-
tional cohort study designed to examine
the association between measured physical
performance and clinical outcomes among
patients on kidney transplant waitlists.
Results of the study were reported in
the American Journal of Kidney Diseases
[2020;76(6):815-825].

The cohort included consecutive patients
who were evaluated at the researchers’
Transplant Readiness Assessment Clinic
from May 2017, when they implemented
physical performance testing, through De-
cember 2018. The center measures physical
performance rather than frailty. The center
utilized the 60-second sit-to-stand (STS;
also known as chair-stands) test and the
6-minute walk test (6MWT). The STS is a
subcomponent of the Short Physical Perfor-
mance Battery measuring lower-extremity
strength. The 6MWT incorporates elements
of lower-extremity strength and gait speed,
as well as an assessment of cardiorespira-
tory fitness.

The primary outcome of interest was
time to adverse waitlist outcomes, defined
as removal from the waitlist or death. Sec-
ondary outcomes were time to transplanta-
tion and time to death.

The relationship between clinical charac-
teristics and results of physical performance
tests was examined using linear regres-
sion. The association between physical
performance test results and outcomes was
examined using subdistribution models.

The cohort included 305 patients; of
those, 305 had 6MWT results and 304 had
STS test results. The researchers divided
each physical performance test into tertiles.
Measures of physical function, including
Karnofsky score at listing, were positively
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correlated with 6MWT and STS test results
and negatively correlated with Estimated
Post-Transplant Survival (EPTS) score.

The median 6MWT result was 393 m,
corresponding to 2.9 metabolic equivalence
of tasks, and a physical activity between
the “physical care for children,” and a “brisk
walk.” The median STS test result was 17
repetitions. There was a direct correlation
between the two physical performance test
results, with R2 values of 0.49 for the STS
test and 6MWT.

Thirty-four percent (n=103) of the 305
patients had at least one instance of repeat
testing. In results of repeat testing, 6MWT
was unchanged (defined as within 50 m
of initial result) in 60% of patients, 22%
experienced an increase of >50 m, and 18%
experienced a decrease of >50 m. In repeat
STS testing, results in 63% of patients were
unchanged (defined as 5 repetitions of
initial result), 28% experienced an increase
of more than five repetitions, and 9%
experienced a decrease of more than five
repetitions.

Median follow-up was 362 days. During
follow-up, 58 patients were removed from
the waitlist for comorbid conditions, 15 pa-
tients on the waitlist died, 104 underwent
transplantation, and 128 were alive on the
waitlist with survival time censored. The
58 patients were removed from the waitlist
for cardiopulmonary disease (59%), non-
cardiovascular disease (52%), frailty and
poor physical function (48%), and vascular
disease (41%).

Median 6MWT scores were 305 m for
patients who died, 244 m for patients re-
moved from the waitlist, 419 m for trans-
plant recipients, and 403 m for patients
alive on the waitlist with survival time
censored. Median STS test results were 14
repetitions for patients who died, 10 repeti-
tions for patients removed from the wait-
list, 20 repetitions for transplant recipients,
and 18 repetitions for patients alive on the
waitlist with survival time censored.

There were negative associations between
results of the 6MWT and STS test and wait-
list removal or death; there was a positive
association between the test results and kid-

ney transplantation. Relative risks for death
or removal from the waitlist for patients

in the lower and middle tertiles of physi-
cal performance were significantly higher
than those in the top tertile; the likelihood
of transplantation was significantly lower
for patients in the low and middle tertile
compared with patients in the top tertile of
physical performance. There was no attenu-
ation in the effect size following adjustment
for covariates.

There was an association between each
50 m lower 6MWT result and an increased
risk for death or waitlist removal (adjusted
subdistribution hazard ratio [sHR], 1.42;
95% confidence interval [CI], 1.30-1.56)
and decreased likelihood of transplantation
(adjusted sHR, 0.80; 95% CI, 0.72-0.88).
There was an association between each
5 repetiton lower STS test result and an
increased risk for death or waitlist removal
(adjusted sHR, 1.53; 95% CI, 1.33-1.75)
and decreased likelihood of transplantation
(adjusted sHR, 0.80; 95% CI, 0.71-0.89).

When clinical characteristics were ap-
proximated by EPTS categories, there was
an inverse relationship between the 6MWT
and STS test and EPTS. A second model,
approximating clinical characteristics by de-
mographics and comorbid conditions (age,
sex, dialysis vintage, diabetes mellitus, and
known atherosclerotic disease) performed
better that the model containing only EPTS.

The researchers cited some limitations
to the study, including the single-center,
observational design, and limiting physical
performance testing to two operators.

In summary, the researchers said, “We
report our experience in applying two
physical performance tests to risk-stratify
patients at the top of the deceased donor
kidney transplant waitlist. Our results
demonstrate that the physical performance
testing yields valuable information beyond
clinical characteristics or EPTS score. Given
their ease of implementation and quantita-
tive nature, we suggest that 6MWT and/
or STS test be incorporated for patient
counseling and preparation pretransplanta-
tion and as an intermediate outcome of
prehabilitation programs.” m
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Outcomes among Transplant
Recipients Hospitalized Due to

COVID-19

ue to chronic immunosuppression
D as well as the presence of numerous

comorbidities, the risk of developing
severe COVID-19 may be high in kidney
transplant recipients. Researchers in the
United States, Italy, and Spain conducted a
retrospective cohort study to examine the
clinical outcomes among kidney transplant re-
cipients to identify predictors of poor clinical
outcomes. Results of the study were reported
in the American Journal of Transplantation
[2020;20(11):3140-31438].

The study was led by Paolo Cravedi, MD,
PhD, division of nephrology, department
of medicine, Icahn School of Medicine at
Mount Sinai, New York, New York. The co-
hort included 144 kidney transplant recipi-
ents who were hospitalized due to COVID-19
at 12 transplant centers in North America
and Europe. The 12 centers were participat-
ing in the TANGO International Transplant
Consortium. All kidney transplant recipients
218 years of age with a functioning allograft
who were admitted to a hospital between
March 2 and May 15, 2020, were included.

Of the 144 patients, 66% (n=95) were male,
median age was 62 years; 40% were Hispanic,
31% were White, and 25% were Black. The most
common comorbidity was hypertension (95%),
followed by diabetes (52%), obesity (49%), heart
disease (28%), and lung disease (19%). Twenty-
eight percent of the cohort had a prior or cur-
rent history of smoking, 15% had a history of
cancer, 17% (n=24) were receiving angiotensin
II receptor antagonists at the time of diagnosis,
and 14% (n=20) were taking angiotensin-con-
verting enzyme (ACE) inhibitors.

The time to COVID-19 diagnosis following
transplant ranged from <1 year to 31 years
(median 5 years); 16% of the patients in the
study cohort were diagnosed during the first
year post-transplant. Causes of original kid-
ney disease were diabetes (30%), glomerular
disease (17%), hypertension (14%), and poly-
cystic disease (9%). Seventy-eight percent of
the cohort had undergone deceased-donor
kidney transplant and 62% received induc-
tion therapy with T cell depletion at the time
of transplant. Maintenance immunosuppres-

sion regimens included tacrolimus (91%), an-

timetabolite (mycophenolate) (77%), mTOR

inhibitor (7.5%), and steroids (86%).

On admission, the most common symp-
toms were fever and dyspnea (67%), fol-
lowed by myalgia (53%), and diarrhea (38%).
Median follow-up was 52 days following
the diagnosis of the first COVID-19 patient.
During follow-up, 51% of the cohort (n=74)
developed acute kidney injury, 29% (n=42)
required mechanical ventilation, and 46
patients died, totaling 32% mortality. Of the
patients who entered the intensive care unit,
51% (n=22) died. Median time from onset
of illness (prior to admission) to discharge
was 22 days; the median time to death was
15 days. Three patients were treated with
extracorporeal membrane oxygenation; none
of the three survived.

There was no significant
association between
immunosuppression
withdrawal and mortality.

There was no difference in mortality
across the 12 transplant centers. Patients
who died were older than survivors (66 vs
60 years of age; P<.001); 71% of the patients
>60 years of age were among those who
died. There were no significant differences
in outcomes between recipients of organs
from living or deceased donors or between
patients with <1 year since transplant
compared with those with longer time since
transplant. Among the patients who died,
the time from onset of symptoms to admis-
sion was slightly shorter. There were no sig-
nificant differences between survivors and
nonsurvivors in race, comorbidities, induc-
tion therapy with depleting agents, mainte-
nance immunosuppression, or therapy with
renin angiotensin system inhibitors.

At admission, the respiratory rate was
significantly higher in nonsurvivors com-
pared with survivors, and diarrhea was less
frequent in nonsurvivors (23.9% vs 44.9%).
There were no significant differences

between the two groups in other clinical
characteristics at presentation.

Major laboratory markers were tracked
from illness onset. Lymphopenia was pres-
ent in 42% of patients. Baseline lymphocyte
count was significantly higher in survivors
compared with nonsurvivors (1.2 vs 0.7;
P=.004), as was estimated glomerular filtra-
tion rate (eGFR; 53 vs 38 mL/min/1.73
m?). There were no significant differences
between the groups in white blood cell, he-

moglobin, platelet, alanine aminotransferase,

and creatine phosphokinase levels.

In 68% of the cases, mycophenolate
(MMEF/MPA) or everolimus was reduced
or discontinued; calcineurin inhibitor was
discontinued in 23% of the cohort (n=32).
There was no significant association be-
tween immunosuppression withdrawal and
mortality. Most patients received hydroxy-
chloroquine (71%) and antibiotics (74%)
and a smaller subset of patients received
tocilizumab (13%) or antivirals (14%). With
the exception of a slightly greater use of
antibiotics in nonsurvivors, there was no
significant difference in mortality among
different treatments of COVID-19.

In univariable analysis, the odds of in-hos-
pital mortality was higher in older patients
and patients with higher respiratory rates,
LDH, interleukin 6 (IL-6), and procalcitonin
levels. In patients with diarrhea or higher
eGFR levels, mortality risk was lower. Those
variables were used for multivariable logistic
regression models. In addition to age, there
were associations between higher respira-
tory rate, lower eGFR, and higher IL-6 at
admission and increased odds of death.

The researchers cited some limitations
to the study, including differences in ap-
proaches and access to medications for
the treatment of COVID-19, focusing on a
homogenous cohort of hospitalized kidney
transplant recipients, and the small sample
size and retrospective design of the study.

“Kidney transplant recipients should be
closely monitored as they appear to have a
high mortality and acute kidney injury rate.
Investigation of the best strategy of immu-
nosuppression adjustment on COVID-19
will be needed,” the researchers said. m

Researchersin the
TANGO International
Transplant Consortium
conducted a
retrospective cohort
study to examine the
clinical outcomes of a
cohort of 144 kidney
transplant recipients
who were hospitalized
due to COVID-19 at 12
transplant centers

in North America and
Europe.

During a median
follow-up of 52 days,
52% of the patients
developed acute
kidney injury, 29%
required intubation,
and 32% died.

The patients who died
were older, and had
lower lymphocyte
counts and glomerular
filtration rate levels
compared with
survivors.
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News Briefs

Results of BRIDGE and BRIGHT Trials of Pegunigalsidase Alfa for Fabry Disease

Final results from the phase 3 BRIDGE clinical trial of pegunigalsidase alfa
were presented at the 17th Annual WorldSymposium 2021, according to

a press release from Protalix BioTherapeutics, Inc, and Chiesi Global Rare
Diseases. The conference that focused on lysosomal disease was held virtually
February 8-12, 2021. Pegunigalsidase alfa is an investigational therapy in devel-
opment for the potential treatment of Fabry disease.

Ales Linhart, MD, Charles University, Praha, Czech Republic, a principal
investigator in the trials, reported the results in oral and poster sessions. The
BRIDGE trial was a 12-month open label, single arm switch over study de-
signed to evaluate the safety and efficacy of pegunigalsidase alfa, 1 mg/kg
infused every 2 weeks, in up to 22 patients with Fabry disease previously
treated with agalsidase alfa (marketed by Takeda Pharmaceutical Company
as Replagal®) for at least 2 years and on a stable dose for at least 6 months.
Replagal is not approved in the United States.

The data presented at the conference showed substantial improvement in
renal function measured by mean annual estimated glomerular filtration rate
(eGFR slope) in both men and women who were switched from agalsidase
alfa to pegunigalsidase alfa. The mean annualized eGFR slope improved from
-5.90 mL/min/1.73 m? per year while on agalsidase alfa to -1.19 mL/min/1.73
m? per year on pegunigalsidase alfa in all patients. Men improved from -6.36
mL/min/1.73 m? per year to -1.73 mL/min/1.73 m? per year and women
improved from -5.03 mL/min/1.73 m? per year to -0.21 mL/min/1.73 m? per
year. There was a decrease in patients with progressing or fast progressing
kidney disease following the switch to pegunigalsidase alfa, and the majority of
patients achieved stable status post-switch.

Of the 22 patients, 20 completed the 12-month treatment duration; 18 of
those opted to roll over to a long-term extension study and continue treatment
with pegunigalsidase alfa.

“The final analysis of the BRIDGE study in Fabry patients previously treated
with agalsidase alfa demonstrates a potential benefit of pegunigalsidase alfa on

Topline results from the BRIGHT phase 3 clinical trial were also announced in
February. The BRIGHT trial was designed to evaluate pegunigalsidase alfa, 2 mg/kg
administered every 4 weeks, for the potential treatment of Fabry disease.

Among patients with Fabry disease previously treated with commercially
available enzyme replacement therapy for a minimum of 3 years and on a
stable dose administered every 2 weeks, topline results of the BRIGHT trial
found that pegunigalsidase alfa administered by intravenous infusion every 4
weeks was well tolerated and stable clinical presentation was maintained. No
new patients developed treatment-induced anti-drug antibodies following the
switch to treatment with pegunigalsidase alfa.

In a press release, Einat Brill Almon, PhD, senior vice president and chief de-
velopment officer at Protalix, said, “We are excited to share these topline results
from the BRIGHT study, our third consecutive positive clinical trial of pegunigal-
sidase alfa following the phase 1/2 and the BRIDGE clinical studies. The results
indicate that this investigational therapy is well tolerated and potentially an
effective treatment for adult patients living with Fabry disease. We are encour-
aged to see that all of the patients who completed this study chose to enroll in the
long-term extension study. Currently, 80% of the patients enrolled in the BRIGHT
study have been treated with this treatment regimen for over 2 years. We look
forward to advancing this study and further evaluating the results.”

John Bernat, MD, PhD, University of Iowa, principal BRIGHT investigator,
said, “Patients participating in the BRIGHT study have expressed their satisfac-
tion with the once every 4 weeks regimen. Infusions of 2 mg/kg once every 4
weeks has the potential to enable patients to maintain their clinical status while
reducing their number of treatments by half”

Dr. Almon added, “Of the 30 patients enrolled, 29 remained negative for
anti-drug antibodies throughout the course of treatment. Of the 10 patients
who were initially positive for anti-drug antibodies, four became negative for
neutralizing antibodies at 12 months, suggesting tolerization by these patients.
We find these immunogenicity data very encouraging and supportive to the

renal function,” Dr. Linhart said.

AOPO Sets Annual Transplant Goal

The Association of Organ Procurement Organizations (AOPO)
has announced an initiative to reach 50,000 organ transplants
annually by 2026. The goal is a S0% increase over current an-
nual figures, and it puts AOPO on a path to meet and exceed the
expectation from the Centers for Medicare & Medicaid Services
of 41,000 annual transplants by 2026.

In a press release from AOPO, Joe Ferreira, president, said,
“Fifty thousand organ transplants mean many loved ones will have

a chance of living better, longer lives. We recognize that
organ procurement organizations (OPOs) are a vital
component of a larger system and true success comes
from OPOs, donor hospitals, transplant programs,
and other stakeholders working together toward this
common goal of increased organ transplants. We be-
lieve the four initiatives we have outlined will challenge
our members, as well as other stakeholders, to collabora-
tively improve overall system performance which makes the goal of
50,000 organ transplants annually very achievable.”

The four initiatives are: (1) expand collaboration; (2) reduce
health inequality; (3) maximize organ utilization; and (4) drive
innovation.

AOPO CEO Steve Miller said, “AOPO is committed to improv-
ing the organ donation and transplantation process to optimize
every opportunity to pursue, recover, and transplant organs. By
taking these steps to improve the system, we are honoring donors
and donor families who made the selfless gift to donate and
ensuring those waiting for a life-saving transplant receive organs
as soon as possible”
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positive benefit-risk profile of pegunigalsidase alfa.” m

Lupus Nephritis 0ften
Diagnosed in Late Stages

According to a press release from GlobalDa-
ta, more than 60% of diagnosed prevalent
cases of lupus nephritis in the United King-
dom are seen in class IV and V, indicating a
delay in the diagnosis of lupus nephritis.

Nneoma Okeke, MD, epidemiologist at
GlobalData, said, “This could be due to an
initial misdiagnosis of the disease, which
results in late diagnosis or treatment begin-
ning at a more advanced stage. According to
GlobalData, diagnosed cases are increasing
annually in the United Kingdom, with an
annual growth rate of 0.47% highlighting the
importance for an increase in awareness.

“Rare diseases such as lupus nephritis are
continually being discovered. As such, CO-
VID-19 could play a role in the development
of a new rare disease. While the COVID-19
pandemic is still ongoing, it is difficult to
predict what residual effects will be seen in
populations affected by the virus. However,
there have already been reports of ‘long
COVID-19’ where symptoms persist for
over three months after a patient is diag-
nosed. Those with long COVID-19 will
need to be monitored and evaluated further
to get a better understanding of this dis-

ease, which may evolve into a rare disease.”

There are more than 6000 identified rare
diseases affecting more than 300 million
people worldwide. While most rare diseases
are genetic, nearly 30% are the result of
infections, allergies, and other environmen-
tal causes.

“Rare diseases affect millions of people
worldwide, and increased awareness could
lead to more timely diagnoses and treat-
ment, improving the quality of life for those
affected,” Dr. Okeke said.

Strive Health Names Board
Member

Rich Whitney, chairman and CEO of
Radiology Partners, has been named to the
board of directors of Strive Health, a leader
in value-based kidney care. In a press re-
lease, Chris Riopelle, CEO at Strive Health,
said, “Rick is a deeply experienced health-
care leader and entrepreneur who has been
at the forefront of changing many areas of
healthcare delivery, including kidney care.
He brings outstanding depth and market
knowledge that complements our innova-
tive approach to value-based kidney care.



Rich will be an asset to our board and instrumental
in our next phase of growth.”

At Radiology Partners, Mr. Whitney has led the
company from startup to nearly $2 billion in rev-
enue. “Treating kidney disease is expensive and holds
many opportunities to improve the patient journey,”
he said. “Strive Health is transforming the traditional
approach to kidney care with advanced technology,
and high-touch care teams that
lower costs and help patients lead
better lives. I am excited to join the
board and work with the team”

Accolades and Awards
for American Kidney
Fund

Throughout the second half of
2020, the American Kidney Fund
(AKF) received recognition for sev-
eral of its resources and initiatives.
Notable achievements were high-
lighted in a press release from AKF.
The fund received a Silver from
the Digital Health Awards for the
COVID-19 series on AFK's Ad-
vocacy Blog, and a Merit for the
COVID-19 series on the fund’s
Kidney Today blog. Both blogs were
launched to provide timely and ac-
curate information about COVID-19
to patients with kidney disease.
The Kidney Kitchen website
received a Gold from the dotcom
Awards and a Silver from the
Digital Health Awards. The site is
a resource for the strict renal diet
adhered to by patients with kidney
disease. A Gold from the MarComm
Awards, Silver from the Digital
Health Awards, and two Bronze
from the Omni Awards were pre-
sented for the YouTube video, How
Well Do You Know Your Kidneys?
LaVarne A. Burton, AKF
president and CEO, said, “Living
with kidney disease is never easy,
but 2020 presented an especially
great challenge for kidney patients.
Through our two blog series provid-
ing important updated information
throughout the pandemic and re-
sources like Kidney Kitchen easing
the everyday burden of managing
the strict renal diet, kidney patients
across the nation turned to AKF
and our resources to help manage
one of the most difficult years in re-
cent memory. Putting patients first
is one of the values that drive our
organization, and we are honored
to have received this recognition for
our work.”

RenalytixAl and University of

Utah Announce Partnership

RenalytixAl and the University of Utah announced
a partnership to improve kidney health and reduce
the risk of kidney failure for patients in the earliest
stages of kidney disease. RenalytixAl is an artificial
intelligence-enabled in vitro diagnostic company.

News Briefs

The partnership will implement the company’s di-
agnostic platform, KidneyIntelX, in combination with
advanced clinical management solutions to optimize
patient care and improve outcomes among patients at
University of Utah Health. KidneyIntelX is designed
to aid identification of adults with early-stage chronic
kidney disease and diabetes who are at risk for pro-
gression decline in kidney function or kidney failure.

continued on page 24




News Briefs

continued from page 23
The partnership will enable the implementation of
care navigation and pharmacy programs, behavioral
and health economic assessments, in combination
with data-driven analytics. KidneyIntelX will be de-
ployed directly into the electronic health records sys-
tem to enable access to more than 1700 clinicians for
seamless test ordering and patient risk score reporting
as part of standard clinical workflow.

In a press release from RenalytixAl, John Inadomi,

MD, chair of the department of internal medicine
at the University of Utah School of Medicine said,
“Working with RenalytixAl to improve kidney disease
management yields the University of Utah new ave-
nues to innovate approaches to translational research,
health informatics, and clinical care. This partnership
is exciting because it is so forward looking.”

James McCullough, CEO of RenalytixAl, said,
“University of Utah’s clinical and translational expertise

presents an ideal opportunity to interrupt the devasting

and costly effects of progressive chronic kidney disease

from its earliest stages to help prevent irreversible

late-stage kidney disease and dialysis. This partner-

ship is enabling RenalytixAl to address a major health

problem, help build the life sciences sector in Utah,

and show the economic value of such a robust public

private collaboration . We look forward to being able

to announce additional innovative partnerships of this
type in the future”

Education Campaign
on Primary
Hyperoxaluria
Launched by AKF

In observance of Rare Disease Day
on February 28, the American
Kidney Fund (AKF) announced an
awareness and education campaign
focused on primary hyperoxaluria
(PH), a disorder associated with
recurrent kidney stones that com-
monly results in kidney failure. The
campaign aims to increase aware-
ness and understanding of PH types
1, 2, and 3, with particular empha-
sis on PH1, the most prevalent and
severe type. The PH campaign was
developed with support from Alnyl-
am Pharmaceuticals, Inc. Campaign
content was developed in partner-
ship with the nonprofit Oxalosis &
Hyperoxaluria Foundation (OHF).

“People living with primary
hyperoxaluria need access to credible
information and resources about the
disease, and people who are undiag-
nosed but suffering from symptoms
need to be aware that they could be
at risk,” said LaVarne A. Burton,
president and CEO of AKEF, in a
recent press release. “We are grate-
ful to Alnylam and the Oxalosis &
Hyperoxaluria Foundation for their
support in helping us to expand our
educational resources on this vital
topic and to provide people with PH
the tools they need to encourage their
family members to get tested for PH
before kidney damage occurs”

Kim Hollander, executive direc-
tor of OHF, said, “The OHF is dedi-
cated to making sure that no one
is missed in diagnosis, treatment,
and care for PH. We are excited
about these new resources, which
will help give those living with the
disease the opportunity to learn
more. We are incredibly excited to
partner with AKF to help expand
awareness and outreach for PH” m
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n the general population blood pres-
sure is an important modifiable risk
factor for cardiovascular events and
mortality. Rates of those events are
high in patients with kidney failure
being treated with maintenance he-
modialysis. However, management of
blood pressure in that patient popula-
tion is challenging due to U-shaped associa-
tions of systolic blood pressure measured at
the dialysis unit prior to the start of dialysis
with cardiovascular disease and death found
in multiple observational studies.

The mortality risk is higher in hemodialy-
sis patients with predialysis systolic blood
pressure <140 mm Hg than in those with
systolic blood pressure >140 mm Hg. The
adjusted risk for mortality in patients with
predialysis systolic blood pressure of 150
to 179 mm Hg is comparable, if not lower,
than in patients with predialysis systolic
blood pressure of 140 to 149 mm Hg, even
after accounting for case-mix. Those data
have led to uncertainty regarding manage-
ment of blood pressure in dialysis patients
among providers and guideline committees.
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Many opinion leaders feel that measur-
ing and targeting out-of-dialysis-unit blood
pressure may not be feasible. Nisha Bansal,
MD, MAS, and colleagues hypothesized that
there would be more widespread measuring
and targeting of home blood pressure if stud-
ies revealed the practicality of that approach.
They conducted a pilot clinical trial (BOLD
[Blood Pressure Lowering in Dialysis]) to test
the feasibility, adherence to, safety, and toler-
ance of home blood pressure measurement
and treatment. Results of the study were
reported in the American Journal of Kidney
Diseases [2021;77(1):12-22].

The nonblinded 4-month, parallel-group,
randomized, controlled trial included 50
participants in the greater Seattle, Washing-
ton, and San Francisco, California, areas,
and compared a strategy of targeting home
systolic blood pressure <140 mm Hg versus
predialysis systolic blood pressure <140 mm
Hg. The primary outcomes of interest were
feasibility, adherence, safety, and tolerability.

The 50 participants were treated by 10
different primary nephrologists at eight dif-
ferent dialysis units (seven nephrologists at

Home Blood Pressure Treatment among
Hemodialysis Patients Feasible and Safe

the University of Washington and three at
the University of California, San Francisco).
Patients were randomly assigned to home
blood pressure treatment or predialysis
blood pressure treatment (25 in each group).
Home and predialysis systolic blood pres-
sures were ascertained every two weeks.

Mean age of the overall cohort was 56.6
years, 40% were female, 8% were Hispanic,
40% were Black, 28% were White, 22% were
Asian, 6% were Pacific Islander, and 6% were
other race. The primary kidney disease diag-
nosis was diabetes mellitus in 44%, hyper-
tension in 18%, polycystic kidney disease in
2%, and other or unknown in 36%.

Of the 25 patients in the home dialysis
group, home systolic blood pressure was
4.6 mm Hg lower on average than predialy-
sis blood pressure at baseline. The correla-
tion between home systolic blood pressure
and predialysis blood pressure was modest
(r=0.61; P=.001).

Overall, 49 of the 50 participants com-
pleted the study successfully. The partici-
pant who withdrew did so because she re-
ceived a deceased donor kidney transplant.



During the 4-month intervention period,
among participants in the home blood
pressure group 97.4% of study visits had at
least one home blood pressure measurement
completed and transmitted to the research
team. Throughout the 16-week study period,
adherence to home blood pressure measure-
ments was high and consistent. All partici-
pants in the home blood pressure treatment
arm were able to complete at least one blood
pressure measurement during weeks 1 to 4;
96% of participants completed
one home measurement in
weeks 5 to 16.

Of the 25 participants in
the home blood pressure
group, 84% (n=21) completed
a survey on the experience;

95% of those (20/21) strongly
agreed or agreed that it was
“easy using the home blood
pressure device to measure
blood pressure,” 86% (18/21)
strongly agreed or agreed that
“remembering to measure
blood pressure using the
home blood pressure device
twice over 2 weeks was easy,”
and 100% (21/21) said they
“would recommend patients
with [end-stage kidney
disease| use this home blood
pressure device to measure
their blood pressure at home.”

The percentage of dialysis
treatments with either exces-
sively low or high pre- or post-
dialysis systolic blood pressures
was small and similar in the
two groups. The rates of synco-
pe, falls, and flash pulmonary
edema were also comparable
between the two groups.

Among participants in the
home blood pressure treat-
ment group the frequency
of intradialytic hypotension
was lower than among those
in the predialysis treatment
group, although the difference
was not statistically signifi-
cant (8.3% vs 13.4%; P=.3).

The two groups were similar
in the frequency of reported
cramping, dizziness, and
lightheadedness during the
4-month intervention period.

Those in the home blood
pressure group reported
more symptoms of fatigue
compared with those in the
predialysis treatment group
(32% vs 16%); the number of
participants reporting fatigue
were similar in the two groups
(15/25 vs 16/25). The groups
were similar in the propor-
tion of dialysis treatments

shortened for reasons of cramping, low
blood pressure, or symptoms of low blood
pressure. Self-reported time to recovery from
dialysis was similar in the two groups.

Limitations to the findings cited by the
authors included the small sample size and
the short duration of the intervention.

In summary, the researchers said, “In
this pilot trial we found that measuring
and treating home blood pressure was
feasible and well tolerated. Further, we did

not observe any strong signals to suggest
any safety concerns. Our data support the
notion that repeat measurement of home
blood pressure is a pragmatic way to obtain
out-of-dialysis unit blood pressure in many
dialysis patients in the real world. A larger
trial with more participants and longer
follow-up will be needed to understand
the value of home blood pressure measure-
ments as a guide to antihypertensive thera-
pies among hemodialysis patients.” m
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AKI among Hospitalized COVID-19 Patients

Early reports have indicated that patients with COVID-19 often
develop acute kidney injury (AKI), associated with poor out-
comes. There are limited data on AKI among patients hospital-
ized with AKI in the United States.

Lili Chan, MD, and colleagues conducted a retrospective,
observational study of a review of data from electronic health
records of adults 18 years of age with laboratory-confirmed CO-
VID-19 admitted to the Mount Sinai Health System from Febru-
ary 27 to May 30, 2020. The review examined the frequency of
AKI as well as dialysis requirement, AKI recovery, and adjusted
odds ratios (aORs) with mortality.

A total of 3993 patients were hospitalized with COVID-19
during the study period. Of those, 46% (n=1835) developed AKI,
and 19% (n=347) of those patients required dialysis. Proportions
of AKI requiring dialysis with stages 1, 2, or 3 were 39%, 19%,
and 42%, respectively. Twenty-four percent of patients (n=976)
were admitted to the intensive care unit and 76% of those
(n=745) experienced AKI.

Results of urine studies were available for 435 patients with
AKI. Of those, 84% had proteinuria, 81% had hematuria, and
60% had leukocyturia. Independent predictors of AKI were
chronic kidney disease, male sex, and higher serum potassium
level at admission.

Among patients with AKI, in-hospital mortality was 50%,
compared with 8% among patients without AKI (aOR, 9.2;

95% confidence interval, 7.5-11.3). Of patients with AKI who
survived to discharge, 35% had not recovered to baseline kidney
function at time of discharge. An additional 28 of 77 patients
who had not recovered kidney function at discharge did so on
posthospital follow-up.

“AKI is common among patients hospitalized with COVID-19
and is associated with high mortality. Of all patients with AKI,
only 30% survived with recovery of kidney function by the time
of discharge,” the researchers said.

COVID-19 Outcomes among Patients on RRT

Frail, elderly patients and those with multiple chronic comorbidi-
ties are disproportionally affected by SARS-CoV-2. It is unclear
whether patients receiving renal replacement therapy (RRT) face
an additional risk due to their specific exposure and complex im-
mune dysregulation.

Johan De Meester, MD, and colleagues in Belgium conducted
a prospective, multicenter, region-wide registry study designed
to define the incidence, characteristics, and outcomes of SARS-
CoV-2 infection in adult patients on RRT versus the general popu-
lation from March 2, 2020, to May 25, 2020. The study included
all patients undergoing RRT in the Flanders region of Belgium.

At the end of the initial epidemic wave, the crude and age-
standardized cumulative incidence rates of SARS-CoV-2 infection
were 5.3% versus 2.5%, respectively, among 4297 patients on
hemodialysis, and 1.4% versus 1.6%, respectively, among 3293
kidney transplant recipients (compared with 0.6% in the general
population). Crude and age-standardized cumulative mortality
rates were 29.6% versus 10.9%, respectively, among the hemo-
dialysis patients, and 14.0% versus 23.0%, respectively, among
the kidney transplant recipients (compared with 15.3% in the
general population).
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When compared with mean mortality rates during the same
12-week period in 2015-2019, there was no excess mortality in
the hemodialysis population because COVID-19 mortality was
balanced by lower than expected mortality among uninfected
patients. Only 0.18% of kidney transplant recipients died of
SARS-COV-2 infection.

In conclusion, the researchers said, “Morality associated with
SARS-CoV-2 infection is high in patients on RRT. Nevertheless,
the epidemic’s overall effect on the RRT population remained
remarkably limited in Flanders. Calculation of excess mortality
and age standardization provide a more reliable picture of the
mortality burden of COVID-19 among patients on RRT.”

AKI in COVID-19 Positive Patients

Initial data show a high incidence of acute kidney injury (AKI)
in patients with COVID-19. However, it is unclear whether
COVID-19 is an independent risk factor for AKI. There are also
few data on differences between AKI associated with COVID-19
and AKI due to other causes. Nitin V. Kolhe, MBBS, MD, and
colleagues conducted a retrospective cohort study to examine the
relationship between COVID-19, AKI, and outcomes in patients
admitted to two acute hospitals in Derby, United Kingdom.

The analysis included electronic data from 4759 hospital-
ized patients who were tested for COVID-19 between March 5,
2020, and May 12, 2020. Data were linked to electronic patient
records and laboratory information management systems. The
primary outcome of interest was AKI; secondary outcomes
included in-hospital mortality, the need for ventilatory support,
admission to the intensive care unit, and length of stay.

Compared with patients in the COVID-19 negative group
(n=3374), those with COVID-19 (n=1161) were older (72.1
vs 65.3 years; P<.001), were more likely to be male (56.6% vs
44.9%; P<.001), were more likely to be of Asian ethnicity (8.3%
vs 4.0%; P<.001), and less likely to be White (75.5% vs 82.5%;
P<.001).

A total of 304 COVID-19 positive patients (26.2%) developed
AKI, compared with 420 (12.4%) of COVID-19 negative patients
(AKT controls).

The odds of developing AKI were higher among COVID-19
positive patients 65 to 84 years of age (odds ratio [OR], 1.67;
95% confidence interval [CI], 1.11-2.50), those needing me-
chanical ventilation (OR, 8.74; 95% CI, 5.27-14.77), those with
congestive heart failure (OR, 1.72; 95% CI, 1.18-2.50), chronic
liver disease (OR, 3.43; 95% CI, 1.17-10.00) and chronic kidney
disease (OR, 2.81, 95% CI, 1.97-4.01). Mortality was higher in
COVID-19 patients with AKI compared with COVID-19 patients
without AKI (60.5% vs 27.4%; P<.001. AKI was an independent
predictor of mortality (OR, 3.27; 95% CI, 2.39-4.48).

Mortality was higher in COVID-19 positive patients with AKI
than in the AKI control group (60.5% vs 27.6%; P<.001).

In conclusion, the researchers said, “We observed a high
incidence of AKI in patients with COVID-19 that was associ-
ated with a 3-fold higher odds of death than COVID-19 without
AKI and a 4-fold higher odds of death than AKI due to other
causes. These data indicate that patients with COVID-19 should
be monitored for the development of AKI and measures taken to
prevent this.”



DIABETES

Gaps in Care for Hemodialysis
Patients with Diabetes
Kidney360. doi.org/10.34067/KID.0007082020
Patients with diabetes and end-stage kidney
disease requiring chronic hemodialysis face
numerous healthcare challenges. Kristin K.
Clemens, MD, and colleagues in Canada,
conducted a population-based retrospective
study in that patient population
to determine the prevalence of
gaps in diabetes care, explore
regional differences in care, and
define predictors of care gaps.

The study included adults
with prevalent diabetes mellitus
who were receiving in-center
hemodialysis as of January 1,
2018. The researchers exam-
ined the proportion of patients
with (1) insufficient or excessive
glycemic monitoring; (2) subop-
timal screening for diabetes-re-
lated complications (retinopathy
and cardiovascular screening);
(3) hospital encounters for
hypo- or hyperglycemia; and (4)
hospital encounters for hyper-
tension in the 2 years prior
(1/1/2016-1/1/2018). Patient,
provider, and health system fac-
tors associated with more than
one care gap were identified, and
multivariable logistic regression
was used to determine predic-
tors. Geographic Information
Systems were used to examine
spatial variation in gaps.

The study identified 4173
patients with diabetes who were
receiving in-center hemodialysis.
Mean age was 67 years, 39%
were female, and the majority
were of lower socioeconomic sta-
tus. More than one care gap was
identified in approximately 42%
of the cohort; the most common
care gap was retinopathy screen-
ing (53%). Significant predictors
of more than one gap in care were
younger age, female sex, shorter
duration of diabetes, dementia,
fewer visits to a specialist, and not
receiving care from a physician
for diabetes. There was evidence
of spatial variation in care gaps
across the study region.

In conclusion, the researchers
said, “There are opportunities to
improve diabetes care in patients
receiving in-center hemodialysis,
particularly screening for reti-
nopathy. Focused efforts to bring
diabetes support to high-risk
individuals might improve their
care and outcomes.”

Taste Changes in Patients with
ESKD

Journal of Renal Nutrition. 2021;31(1):80-84
Patients with end-stage kidney disease
(ESKD) often have gastrointestinal symp-
toms, leading to reduced health-related
quality of life as well as malnutrition.
Jessica Dawson, MNutDiet, and col-
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leagues conducted a study to describe the
prevalence of taste changes among patients
with ESKD and examine whether there is
an association between taste changes and
the presence or severity of other nutrition-
related symptoms and malnutrition.

The retrospective audit included 298
patients with ESKD on conservative,

nondialysis management or renal replace- continued on page 30
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ment therapy with available results on an
assessment of taste changes. A Likert scale
was used to assess taste change, from none
to overwhelming. Patients also provided de-
scriptions of taste changes. Other outcomes
of interest were gastrointestinal symptoms
collected using the iPOS-renal symptom
inventory, nutritional status, and biochemi-
cal parameters.

Of the 298 patients in the study cohort,
38% reported taste changes. There were
significant associations between taste
changes and upper gastrointestinal symp-
toms (nausea, vomiting, anorexia, and dry/
sore mouth) and malnutrition.

“Our findings indicate that taste changes
are highly prevalent and probably under-
recognized in ESKD. Further investigation
of the association with malnutrition is
needed. Future trials are needed to evaluate
strategies to manage taste changes in this
population,” the researchers said.

HEPATITIS C

DAA-Based Treatments in Patients
with Renal Impairment

Hongling Yang, PhD, and colleagues
conducted a study designed to further
determine the efficacy and safety of direct-
acting antiviral (DAA)-based treatments in
patients with hepatitis C virus (HCV) infec-
tion. The researchers searched MEDLINE,
EMBASE, and the Cochrane Library for
relevant studies.

Studies examining the efficacy and safety
of DAA-based treatments against HCV
infection in patients with renal impairment
and HCV infection were eligible for inclu-
sion in the analysis. Outcomes included effi-
cacy and safety. An inverse-variance weight-
ed random effect model and Freeman-Tukey
double arcsine transformation were used to
obtain summary estimates. The final review
included 27 studies representing 1048 par-
ticipants. The majority of included studies
were of fair quality with Newcastle-Ottawa
scale scores between 4 and 6.

The pooled virologic response rates at the
end of treatment or 4, 12, and 24 weeks
of treatment were 97.0% (95% confidence
interval [CI], 94.0%-99.0%), 80.9% (95%

CI, 49.3%-98.7%), 94.1% (95% CI, 91.6%-
96.3%), and 89.6% (95% CI, 75.5%-98.1%),
respectively. The pooled relapse rate was
6.4% (95% CI, 3.4%-10.4%).

The pooled incidence of adverse events
and serious adverse events leading to dis-
continuation were 47.6% (95% CI, 35.0%-
60.4%), and 2.9% (95% CI, 1.4%-5.0%),
respectively. There was high heterogeneity
among studies for rates of sustained viro-
logic response at 4 and 24 weeks. With the
exception of relapse rate, formal statistical
testing did not identify the presence of pub-
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lication bias for all measured outcomes.

In conclusion, the researchers said, “The
results support the efficacy and safety of
DAA-based treatments in this population.
Future studies with better design, larger
sample size, and longer follow-up will be
the next step.”

HYPERKALEMIA

Risk of Recurrence of RAASI-
Related Hyperkalemia

There are few data available on the optimal
ambulatory management of renin-angioten-
sin-aldosterone system inhibitor (RAASI)-
related hyperkalemia to reduce the risk of
recurrence. Gregory L. Hundemer, MD,
and colleagues conducted a study to exam-
ine the risk of recurrence of hyperkalemia
on the basis of outpatient pharmacologic
changes following an episode of RAASI-
related hyperkalemia.

The population-based, retrospective
cohort study included 49,571 older adults
(mean age, 79 years) who developed
hyperkalemia (defined as potassium >5.3
mEq/L) while on a RAASI. The patients
were grouped as: (1) no intervention; (2)
discontinuation of RAASI; (3) decrease in
RAASI dose; (4) new diuretic; (5) diuretic
dose increase; or (5) sodium polystyrene
sulfonate within 30 days.

The primary outcome of interest was
recurrence of hyperkalemia. Secondary
outcomes were cardiovascular events and
all-cause mortality within 1 year.

Twenty-three percent of the cohort
received a pharmacologic intervention.

Of those, the most commonly prescribed
strategy was RAASI discontinuation (74%),
followed by decrease in RAASI (15%),
increase in diuretic (7%), new diuretic (3%),
and sodium polystyrene sulfonate (1%).

Within 1 year, a total of 16,977 recur-
rent hyperkalemic events occurred. Com-
pared with no intervention (35%, refer-
ence group), the cumulative incidence of
recurrent hyperkalemia was lower in the
RAAS:I discontinuation group (29%; hazard
ratio [HR], 0.82; 95% confidence interval
[CI], 0.78-0.85). There was no difference
with RAASI dose decrease (36%; HR, 0.94;
95% CI, 0.86-1.02), new diuretic (32%;
HR, 0.95; 95% CI, 0.78-1.17), or diuretic
increase (38%; HR, 0.99; 95% CI, 0.87-
1.12), and a higher incidence with sodium
polystyrene sulfonate (55%; HR, 1.30; 95%
CI, 1.04-1.63).

There was no association between RAASi
discontinuation and a higher risk of 1-year
cardiovascular events (HR, 0.96; 95% CI,
0.91-1.02) or all-cause mortality (HR, 1.05;
95% CI, 0.96-1.15) compared with no
intervention.

In conclusion, the researchers said,
“Among older adults with RAASi-related
hyperkalemia, RAASi discontinuation is
associated with the lowest risk of recurrent
hyperkalemia, with no apparent increase in
short-term risks for cardiovascular events
or all-cause mortality.”

TRANSPLANTATION

Racial Disparities in Accruable
Time on Transplant Wait List

Patients whose estimated glomerular filtra-
tion rate (eGFR) is <20 mL/min/1.73 m?
may accrue wait time for kidney transplan-
tation. However, progression of kidney
disease is faster in Black patients than

in White patients, potentially leading to
disparities in accruable time on the kidney
transplant waitlist prior to initiation of
dialysis.

Elaine Ku, MD, MAS, and colleagues
conducted an analysis to compare differ-
ences in accruable wait time and trans-
plant preparation by CKD-EPI (Chronic
Kidney Disease Epidemiology Collabora-
tion) estimating equations in participants
in the Chronic Renal Insufficiency Cohort
(CRIC), using estimates of kidney func-
tion by creatinine (eGFR ), cystatin C
(eGFR 8), or both (eGFR ). Weibull
accelerated failure time models were used
to determine the association between
race (non-Hispanic Black or non-Hispanic
White) and time to end-stage kidney
disease (ESKD) from an eGFR of <20
mL/min/1.73 m?2. The researchers then
estimated how much higher the eGFR
threshold for waitlisting would be required
to achieve equity in accruable preemptive
wait time for the two groups.

Based on eGFR , 444 CRIC participants
were eligible for waitlist registration.
However, the potential time between eGFR
<20 mL/min/1.73 m? and ESKD was 32%
shorter for Black patients than for White
patients. By eGFRCys, 435 participants
were eligible, and Black participants had
35% shorter potential wait time compared
with White participants. By eGFR, ., 461
participants were eligible and Blacks had
a 31% shorter potential wait time than
Whites.

The researchers estimated that register-
ing Black patients on the waitlist as early
as an eGFR of 24 to 25 mL/min/1.73 m?
might improve racial equity in accruable
wait time prior to onset of ESKD.

“Policies allowing for waitlist registration
at higher GFR levels for Black patients com-
pared with White patients could theoreti-
cally attenuate disparities in accruable wait
time and improve racial equity in transplant
access,” the researchers said. m
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From the Field

Sarah Tolson

Audits: Friend. not Foe

round 20 years ago I took a course from a local college that was de-

signed to teach students to be medical office specialists. At the time, this

meant I would be able to work at a front desk, as a certified medical
coder or as a medical biller. When I began working as a medical biller, I real-
ized that the course I had taken only gave me a comprehensive medical termi-
nology overview, a better understanding of anatomy, and not a whole lot about
how to be a successful medical biller. One thing our billing instructor drilled
into our heads was that audits were terrible, scary, heartburn-inducing events
that we should avoid at all costs. I carried that phobia of audits around with me
until I began performing internal audits for my employer, where I learned what
a helpful tool a proactive audit could be.

One of the tenets of medical billing is that you only bill for services rendered.
Related to this tenet is “if it is not documented, it did not happen.” These two
tenets (along with many related rules and regulations that govern medical
documentation and coding standards) guided the internal audits I performed.
Reviewing billing entries and comparing them to medical records is incredibly
tedious work, and it can be difficult to sit down with the individual you have
audited and review their errors. The best part of an audit is using it as a tool to
identify areas for process improvement and potential increases in revenue.

WHY PERFORM AN AUDIT?

During my time at Sceptre Management, I have been fortunate to have the
opportunity to hone my auditing skills on internal employee audits as well as
many diverse types of audits for our clients. Aside from being well prepared
for an audit by Medicare or another entity, there are many ways practices and
dialysis facilities can benefit from an internal or third-party audit.

Audits help analyze coding and documentation to provide feedback of the
practice’s current work to revenue capture ratio. An audit may determine that
a practice’s documentation and code selection is adequate, leaving the practice
with confidence that they would do well in a payer audit. An audit may also re-
veal opportunities for providers to improve their code selection based on their
documentation to maximize revenue.

TYPES OF AUDITS
There are many types of audits that are relevant to nephrology practices and
dialysis facilities. Here are some of the most common:

General Audit
« General audits provide an overview of the documentation and code selec-
tion for the entire practice. These audits can be either prospective (before
billing takes place) or retrospective (after billing takes place). Performing
a general audit retrospectively helps to identify problems with payer reim-
bursement and denials. General audits provide an overview of the entire
practice and may identify areas of potential education.

Provider Comparison Audit
« Provider comparison audits are helpful to ensure all providers in the prac-
tice are complying with documentation and coding requirements as well
as capturing all available revenue.
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Service Specific Audit
« A service specific audit is a great tool to use when a nephrology practice
begins providing a new therapy or service to its patients. This type of au-
dit focuses on the relationship between the diagnosis, service, documenta-
tion, and resultant claims, ensuring medical necessity is demonstrated
and billing is compliant.

Focused Audit
- Focused audits are usually performed after a general audit or provider
comparison audit identifies an area of potential improvement. Focused
audits are designed to hone in on a particular area of concern and help
identify effective corrective measures.

Audit Frequency and Auditor
- The best practice for general audits is to conduct them annually. However,
depending on the specific nephrology practice or dialysis facility, bi-annu-
al audits may be more beneficial. In the event an audit uncovers a concern
with a provider or service, regular audits should be used to verify the
efficacy of education and corrective actions taken to address the concern.

In the event you opt to perform an internal audit using your existing staff, the
individual selected as the auditor should have familiarity with documentation
requirements and coding guidelines. It is also helpful for your selected auditor
to be detail oriented and possess organizational skills. There are companies
a nephrology practice or dialysis program can hire to perform these types of
audits. When deciding on a company to audit your practice, it is helpful to look
for a company that not only has staff who are licensed coders and medical audi-
tors but also experience in your practice’s specialty and good references. m

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 vascular access. Your questions are welcome, and she can be reached
at stolson@sceptremanagement.com, 801.775.8010, or via Sceptre’s website,
www.sceptremanagement.com.



DocWire News, your one-stop
source for the latest medical industry

news, now includes nephtimes.com.

Check out the online-exclusive
content and round out your
nephrology news experience.

Nephrology

e TIITHES



Print-only Content



	NT_13.03_April 2021_01 Front
	NT_13.03_April 2021_02 Back

