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Pandemic Exacerbates Disparities
in Kidney Disease

By Bridget M. Kuehn

he same lower income and predominantly mi-

nority communities in the South and West

sides of Chicago that have the highest density

of dialysis units also have the highest numbers
of residents testing positive for COVID-19, a recent analysis
found (1).

The analysis is part of a growing body of evidence reveal-
ing how the health inequities and structural racism that help
fuel disproportionately high rates of kidney diseases and
other chronic diseases in marginalized communities are also
contributing to a disproportionate burden of COVID-19.

“Kidney disease is really just the perfect lens to view health
disparities in the United States,” said analysis co-author Hol-
ly Mattix-Kramer, MD, MPH, associate professor of public
health sciences and medicine at Loyola University in Chi-
cago and National Kidney Foundation (NKF) president.
“The COVID-19 epidemic, it just reflects those disparities
and then, to compound it, people who have kidney disease
are more likely to be hospitalized if they get COVID-19 and
more likely to die.”

To manage these intertwined epidemics and their root
causes, kidney patients in marginalized communities and

COVID-19 Reshapes Residency Education,

Exposure to Nephrology

By Melanie Padgett Powers

he COVID-19 pandemic has upended all ar-

eas of society, including medical residency

education. Residency programs were forced to

change almost overnight this spring, presenting

new challenges as teaching went online and some aspects,

like electives and clinics, were halted at many institutions.

But there were bright spots and technology advances that

residency programs may continue to embrace long after the
pandemic.

While challenging, moving residency conferences to plat-

forms like Zoom allowed for more participation and flexibili-

ty. “Zoom is very convenieng; you can log in from anywhere,”
said Sylvia Wu, MD, a third-year internal medicine resident
at Donald and Barbara Zucker School of Medicine at Hof-
stra/Northwell in New York, who is applying for a nephrolo-
gy fellowship. “During one of our morning conferences, our
chairman invited colleagues from different institutes, which
was a valuable experience.”

Trainees can catch up on online conferences if they missed
them, can rewatch them, and can look for education outside
their program or institution. Plus, residents on maternity and

Continued on page 3 >

their clinicians may need resources that extend beyond tradi-
tional kidney care. These include access to accurate informa-
tion about COVID-19, improved access to healthcare, and
COVID-19 testing.

Support in identifying and addressing health inequities
during COVID-19 and beyond is also needed from profes-
sional societies. The American Society of Nephrology recent-
ly testified to the US House of Representatives Committee
on Ways and Means on the “Disproportionate Impact of
COVID-19 on Communities of Color” and called on Con-
gress to pass legislation to address disparities in healthcare,
the Health Equity and Accountability Act of 2020. Addi-
tionally, the society issued a statement against racism and
signed on to statements against racism issued by the Council
of Medical Specialty Societies and the Association of Ameri-
can Medical Colleges.

In August, the ASN Council unanimously approved a
plan for how the society and the broader ASN Alliance for
Kidney Health can help address systemic racism in nephrol-
ogy. A key element of this plan is to expand the focus from
supporting diversity, equity, and inclusion to confronting
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health disparities and social determinants of health. “ASN, the ASN Alliance for Kid-
ney Health, and the rest of the kidney community must tackle systemic racism from
every perspective,” asserts ASN Executive Vice President Tod Ibrahim.

“Addressing systemic racism is the right thing to do, it’s the smart thing to do, it will
make the entire community stronger, and the time is now.”

Disproportionate burdens

Individuals who are Black, Hispanic, Native American, or Pacific Islander already rep-
resent half of all patients with kidney failure, according to a recent analysis co-authored
by Lilia Cervantes, MD, associate professor of medicine at Denver Health Medical
Center and the University of Colorado School of Medicine in Denver (2). These same
populations are also overrepresented among COVID-19 patients.

National data from the US Centers for Disease Control and Prevention show that
Native American/Alaska Native, Black, and Hispanic people are about three times
more likely than white people to test positive for COVID-19 and are 4.6 to 5.3 times
more likely to be hospitalized (3). Black patients were twice as likely to die as white
patients, and American Indian/Alaska Natives were 1.4 times more likely to die.

Data from New York City’s public hospital system also found Black and Hispanic
patients had disproportionately higher rates of positive COVID-19 tests, hospitaliza-
tions, and deaths (4). More than one in 10 of those hospitalized with COVID-19 and
15% of those who died had chronic kidney disease.

“It has become increasingly clear that the disproportionate burden of COVID-19
infection, hospitalization, and death among Black people and other people of color is
driven by longstanding health and socioeconomic inequities,” said Roopa Kalyanara-
man Marcello, MPH, director of research and evaluation in the Office of Population
Health at NYC Health + Hospitals. “Systemic racism and inequities in the social deter-
minants of health—employment, income, education, housing, and access to culturally
competent healthcare—have resulted in conditions that put these groups at higher risk
of infection and adverse outcomes from COVID-19.”

Lower income individuals are more likely to be essential workers, be unable to
work from home, to use public transportation, and to live in multigenerational or
multifamily housing, increasing the risk of exposure, Cervantes said. Many may not
have access to personal protective equipment or may feel unable to advocate for safety
precautions in the workplace, she said.

Many individuals in marginalized communities also lack access to COVID-19 test-
ing, health insurance, and healthcare. Lower income workers may not be able to af-
ford co-pays if they do have insurance, said Deidra Crews, MD, ScM, associate vice
chair for diversity and inclusion and associate professor of medicine at Johns Hopkins
Medicine, during NKF’s Kidneys and COVID-19: Navigating Health Disparities in
Minority Communities webcast (5). They may not be able to take a day off to seek
testing or care, she said.

“Some people have to take two or three buses just to get to a healthcare facility so . .
. getting tested is almost out of the question,” said Francesca Weaks, MS, DrPH, policy
and research manager for the National Association for the Advancement of Colored
People, during the webcast. “They are more likely to be frontline workers and go to
work sick rather than get a test.”

Individuals in historically underserved communities may be wary of COVID-19
exposure at health facilities or may mistrust healthcare institutions because of previous
experiences of discrimination, Crews said. Recent high-profile incidents of racism may
further exacerbate Black patients” distrust of the system and the effects of COVID-19
on Black communities, noted Crews and Tanjala Purnell, MPH, PhD, associate direc-
tor of Johns Hopkins Urban Health Institute, in a recent commentary (6).

Immigrants, particularly undocumented immigrants, face a unique set of hurdles
in accessing care. They are excluded from Medicare, the Affordable Care Act, and most
forms of Medicaid, Cervantes said. Those with kidney failure may only be able to
access dialysis in an emergency room when they are critically ill and receive coverage
through emergency Medicaid, despite such care being associated with higher costs and
worse outcomes (7).

“Right now, [undocumented immigrants with kidney failure] are being unnecessar-
ily exposed to COVID-19 because they have to come into an emergency department
once a week,” Cerventes said. In addition to the risk to the patient, this exposure may
contribute to further community spread and added burdens on emergency depart-
ment and nephrology clinicians (8).

Undocumented immigrants, who often live in mixed status households, may also
be reluctant to seek medical care or testing for COVID-19 or kidney diseases because
they are worried about deportation, especially after recent changes were made to the
Public Charge Rule. The changes, which were temporarily suspended during the pan-
demic, have already had a chilling effect on Medicaid participation (9).

“They don't know if coming in for emergency care will impact their ability to later
on change their immigration status,” Cervantes said.

Additionally, misinformation about COVID-19 has been rampant in marginalized
communities. “There is a tremendous amount of misinformation,” Crews said. “It is
overwhelming and dangerous.”



Proactive and protective policies

Nephrologists may need to reach beyond their traditional
toolbox to help patients, argued Mattix-Kramer, including
working more closely with social workers to help patients
coping with economic and other challenges associated with
the pandemic. In addition to addressing pandemic-related
fallout, Crews and Purnell also advocated for nephrologists
to acknowledge the emotional toll for patients coping with
high-profile incidents of racism.

“Nephrologists can support their patients by first ac-
knowledging that these are tremendously difficult times and
inviting them to share how they are coping,” Crews said in
an e-mail interview. “We can also inquire about any changes
in our patients abilities to meet basic needs relevant to their
health, such as food and shelter. If needs are identified, then
we should refer or connect our patients to resources to help
them meet these needs.”

John Wagner, MD, MBA, Service Line Lead in Neph-
rology at NYC Health + Hospitals, also recommended that
nephrologists take time to discuss COVID-19 preventive
measures with their kidney disease patients. This discussion
should include encouraging them to get up to date on vac-
cinations, including the seasonal influenza vaccine; recom-
mending those starting dialysis to consider home-based op-
tions; and encouraging in-center dialysis patients to review
and follow protective procedures at their facilities.

Healthcare institutions should also reach out to commu-
nities at high risk of COVID-19 and kidney disease to help
prevent infections and ensure timely care. Crews suggested
institutions and nephrologists work with trusted community
leaders or faith leaders to debunk COVID-19 myths and en-
sure that socially disadvantaged communities have the infor-
mation and resources they need to stop the spread of the vi-
rus. For example, Johns Hopkins Center for Health Equity is
partnering with members of its Community Advisory Board
to disseminate information about COVID-19; resources for
assistance with food, housing and other needs; and support
for people coping with the grief, Crews said. The center has
used webinars, teleconferences, and its website to share this
information (10).

Cervantes and her colleagues have also partnered with
community-based organizations in Colorado that are work-
ing to reduce the burden of kidney disease among Hispanic
patients with diabetes to spread information about COV-
ID-19. She emphasized the need to work with organizations

that can provide culturally concordant information in acces-
sible language to the many different immigrant communities
in the United States.

“By creating trusting relationships with these communi-
ties, you are not only able to facilitate communication about
COVID-19, but you'e also welcoming them to the hospital
if they get sick,” she said. “Many of these patients wait un-
til they’re too sick from COVID-19 [to go to the hospital].
Treating them eatlier or seeing them sooner is better.”

“Wee are advocating for routine testing of patients who are
on dialysis if they live in areas that have a high risk,” said the
NKF’s Mattix-Kramer. She explained this may help identify
asymptomatic individuals who may pose a risk of infecting
fellow patients or other close contacts and ensure that these
individuals can self-isolate and are carefully monitored for
worsening illness.

Some states are pursuing policy changes to increase
healthcare access for marginalized populations, Cervantes
said. For example, several states have revised the definition of
emergency care to include kidney failure in order to expand
coverage for undocumented immigrants. Some states are also
providing economic relief to undocumented immigrants
who have lost jobs, cannot pay rent, or have been ill who do
not qualify for federal aid.

“They realize that it doesn’t make sense to have someone
come in [to an emergency department] on a weekly basis
from a quality of life perspective or a cost analysis perspec-
tive,” she said. “We can only be as healthy as the most vulner-
able among us and so if were not protecting our undocu-
mented patients, then this virus will continue to spread.”

Greater kidney patient and nephrologist advocacy is
needed to support more funding for community outreach
to educate high-risk communities about both kidney disease
and COVID-19 as well as policies and funding to improve
care for kidney patients.

“The nephrology community as a whole really needs to
have a much stronger voice politically;” said Mattix-Kramer.
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paternity leave can choose to watch at their convenience, even
though it’s not required, said Samira Farouk, MD, FASN, as-
sistant professor of medicine and medical education at Mount
Sinai in New York.

“In the past, we didn really have mechanisms to record
lectures,” Farouk said. “Its really allowed us to capture a lot
of our teaching materials.” Farouk co-wrote a paper on medi-
cal education during the pandemic for Advances in Chronic
Kidney Disease (1).

While residents on nephrology elective at Mount Sinai are
welcome to attend divisional and fellowship conferences as
well, now anyone interested can watch online. “Even if folks
are not officially with us, the links are always available, so
you don't have to be on a nephrology elective,” Farouk said.
“If youre a second-year internal medicine resident, you got
the email, you thought the topic was interesting, you can al-
ways log in to view that recording later. I think this has really
opened up the venues for learning.”

In fact, at Farouks hospital, they created an all-virtual
nephrology residency elective that can be implemented if
COVID-19 cases spike and the hospital is forced to shut
down programs again. They may also use the online version
if too many residents seck a nephrology elective, especially as
the hospital follows physical distancing guidelines, and they
cannot accommodate everyone in person.

In the virtual program, an attending would serve as virtual
elective leader. The residents would do virtual rounds each

morning and be assigned real patients. Nephrology faculty
worked with electronic medical records (EMR) staff so they
will be able to create a separate EMR list for those patients
for virtual service. “We would really have a robust curriculum
over the two- or three-week elective students may join us for,”
Farouk said.

While some nephrology programs had already embraced
the use of social media and online gaming to enhance educa-
tion, that may also increase in residency education. In 2018,
the Northwell nephrology fellowship program created a
group chat via the WhatsApp platform. It included the pro-
gramss eight fellows and seven selected faculty members. At
least one multiple-choice question was provided each week.

“To our surprise, there was more discussion in that group
than lectures we were giving live,” said Kenar Jhaveri, MD,
FASN, professor of medicine and associate chief in the Divi-
sion of Kidney Diseases and Hypertension at the Donald and
Barbara Zucker School of Medicine at Hofstra/Northwell,
who has a special interest in innovative nephrology education.
“It actually became more lively during COVID because that
was one of the only sources the fellows had for learning,” he
said. “Faculty were excited and were posting COVID-related
questions with references and explanations. So, we keep doing
more of such tools as adjunct while we continue the didactic
and live lectures when possible. We feel these parallel learn-
ing methods might be adjuncts, but then they might become
primary during times like COVID.”

While Northwell’s WhatsApp chat is for fellows, residency
programs could develop similar channels. Jhaveri studied
Northwell’s use of WhatsApp for teaching and reported on it
in Clinical Kidney Journal in February 2020 (2).

Another program that has been widely adopted during the
pandemic has been telehealth. While not new, telehealth has
provided a safe way for physicians to continue to take care of
patients. At the height of the pandemic, most internal medi-
cine residents were treating COVID-19 patients. But as the
cases decrease in some states, residents are going back to their
previous responsibilities.

This opens the opportunity for more residents to get in-
volved in telehealth visits, said Matthew Sparks, MD, FASN,
assistant professor of medicine, director of medical student re-
search, and associate program director of nephrology fellow-
ship at Duke University. Sparks didnt use telehealth before
the pandemic. Suddenly, he was seeing 80% of his patients
via telehealth phone calls.

Margaret DeOliveira, MD, a fourth-year internal medi-
cine/pediatrics resident at Duke who is applying for a neph-
rology fellowship, said it was interesting to see just how
quickly telehealth became the prominent way to interact with
many patients.

DeOliveira believes telehealth is here to stay, which means
it should be taught to residents. “While there is a learning
curve, I think it does open up interesting possibilities for how
telehealth can be more fully integrated into residency educa-
tion programs in the future and how all levels of training will
be fully integrated into this new system,” she said.

Wu agreed: “We hadnt been exposed to telemedicine
prior to the pandemic, but we got fully immersed in it very
quickly,” she said. “I think it’s good to learn telemedicine dur-
ing residency. That’s a career path that you can think about—

Continued on page 4 >
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doing remote visits.”

One of the challenges of telehealth that
needs to be worked out, Sparks said, is how
to precept a televisit with residents and fel-
lows. “Do we come on the phone on a three-
way call? At what point do you do that? Do
you call the patient later and verify?”

Adoption of telehealth could potentially
improve a patient’s experience. “There are
some patients who have transportation is-
sues,” Jhaveri said. “Lets just visit their
homes through a televisit and only bring
them in once a year for a physical exam.
Why have them come to every doctor’s visit
and put them at risk for falls and infections?”

Jhaveri said he’s excited about using tel-
chealth with dialysis patients, which could
enhance physician work-life balance—and
attract more residents to the field. Instead
of nephrologists rounding to dialysis centers
about four times a month per patient, they
can, for example, in some stable patients, do
three visits via telehealth and see the patient
once a month in person. This was allowed
and covered by payers during the pandemic
and should be made permanent, he said.

Facing the challenges

Of course there have been challenges during
the pandemic, and residents” lack of expo-
sure to nephrology has weighed on facul-
ties minds. “Even before COVID, there
were challenges with residency education
and recruitment in nephrology,” Jhaveri
said. Much of that exposure was through a
nephrology rotation, but those are electives
at most programs.

“During COVID, unfortunately, all elec-
tives were canceled for residents, so whatever
exposure they could have had to nephrology
was also taken away,” he said. “And that was
the biggest challenge that we faced because
we had no residents doing any electives in
nephrology, both inpatient and outpatient.
None of these residents had time to do any
electives because they were so busy taking
care of COVID patients.”

It is possible that residents connected
with nephrologists more in the emergency
department and ICU, as consults increased.
Jhaveri said nephrology consults increased at
their health system by 39% at the peak of
COVID. He’s heard similar numbers from
other institutions. “We saw the residents no-
ticing a lot of us—not just at this hospital
but at other hospitals—doctors on the front-
lines fighting COVID because 37% of hos-
pitalized COVID patients had acute kidney
injury;” he said (3).

As nephrology didactic sessions started
back up this summer, FaroukK’s first one was
about the impact of COVID-19 on the
kidneys. All three classes of residents were
invited to attend via Zoom, and more than
50 showed up, interested to hear a nephrolo-
gist’s firsthand perspective on the virus.

“I think that was also another way to
show them an important side of our field,
and moving forward, for medical students
and residents thinking about subspecialty
choices, I think the impact of the pandemic
and how it was approached by each specialty
is going to have an important role in how
they choose a specialty,” Farouk said.

But with the intense pace of care, there
wasn't much time for personal interaction in
the emergency department and ICU. In fact,
that loss of face-to-face communication has
been a detriment during the pandemic.

“Having less personal contact with peo-
ple has been hard. ... I think that’s where we
are realizing that education is not just knowl-
edge—it’s getting to know people, it’s social,
it’s connections, it’s mentorship,” Sparks said.
“I think that its important for us to realize
that we have to change how we interact with
trainees so that we can still provide all those
intangible things that make a fellowship pro-

gram and a residency program amazing and

contribute to the career development of the
trainee.”

Jhaveri said it’s too early to know how the
COVID-related changes might affect neph-
rology recruitment. “This just happened in
February, March, and April of 2020 for the
northeastern US. We will only know when
we see the fellowship applications,” he said.
“If we see an increase in applications in neph-
rology, then maybe seeing nephrologists be
heroes in the frontlines of the COVID war
worked (4). W
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Gold-Standard Test Shows High Rates of Primary Aldosteronism

Primary aldosteronism is more common
than previously recognized, and prevalence
rises with severity of hypertension, reports a
study in the Annals of Internal Medicine.

The cross-sectional study included partic-
ipants from studies at four US medical cent-
ers: 298 with normotension, 115 with stage
1 hypertension, 203 with stage 2 hyperten-
sion, and 408 with resistant hypertension.
All underwent an oral sodium suppression
test, regarded as a gold-standard confirmato-
ry test for primary aldosteronism. The study
definition of “biochemically overt” primary
aldosteronism was a urinary aldosterone level

greater than 12 pg/24 h.

In all four blood pressure categories,
participants with higher renin-independent
aldosterone production had higher blood
pressure, increased potassium excretion, and
lower serum potassium. Mean adjusted uri-
nary aldosterone level was 6.5 pg/24 h in the
normotensive group, 7.3 pg/24 h in partici-
pants with stage 1 hypertension, 9.5 pg/24 h
in those with stage 2 hypertension, and 14.6
pg/24 h in those with resistant hypertension.

Adjusted prevalence of biochemically
overt primary aldosteronism was 11.3% in
the normotensive group, 15.7% in partici-

pants with stage 1 hypertension, 15.7% in
those with stage 2 hypertension, and 22.0%
in those with resistant hypertension. The al-
dosterone—renin ratio had low sensitivity and
negative predictive value for biochemically
overt primary aldosteronism.

Patients with primary aldosteronism have
nonsuppressible, renin-independent aldos-
terone production, associated with hyperten-
sion and adverse cardiovascular outcomes.
The aldosterone—renin ratio is the currently
recommended screening test for primary al-
dosteronism.

"The new study, using the oral sodium sup-
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pression test, finds a high prevalence of unrec-
ognized, biochemically overt primary aldo-
steronism. The findings “show the existence
of a pathologic continuum of nonsuppress-
ible renin-independent aldosterone produc-
ton that parallels the severity of hyperten-
sion,” the researchers write. They believe that
primary aldosteronism should not be regard-
ed as a “rare and categorical disease,” but rath-
er as a common contributor to hypertension
across the full range of severity [Brown JM, et
al. The unrecognized prevalence of primary
aldosteronism: a cross-sectional study. Ann
Intern Med 2020; 173:10-20]. |

Cost-Effectiveness
Study Supports
Sequential Living-
Donor Evaluation

When more than one potential living
kidney donor comes forward, it is more
cost-effective to evaluate them all at
once, rather than one at a time, reports
a study in Kidney International.

The researchers created a simple deci-
sion tree to assess the economic impact
of simultaneous versus sequential evalu-
ation of multiple potential living kidney
donors. In many transplant programs,
donors are evaluated one at a time, to
avoid the costs of performing unneces-
sary evaluations.

The costs of evaluation were indeed
higher when two candidates were evalu-
ated simultaneously: $1266 (Canadian
dollars) higher than sequential evalua-
tion. However, simultaneous evaluation
was also associated with a shorter time
to kidney transplantation: 1 month
shorter than with sequential evaluation.

The reduction in time to transplan-
tation avoided $6931 in dialysis costs;
total savings were $5665 per intended
recipient. Other benefits included a 1%
increase in living-donor kidney trans-
plants and improved quality of life for
recipients, due to less time on dialysis.

For potential recipients who had not
yet started dialysis, simultaneous evalu-
ation was also associated with a 2% re-
duction in the rate of dialysis initiation.
Simultaneous evaluation of three or four
potential donors had similar benefits.

Evaluating multiple potential living
kidney donors simultaneously is the
“dominant strategy” in terms of cost-
effectiveness, compared to sequential
evaluation. Savings accrue from having
the recipient spend less time on dialysis,
or from starting dialysis in the first place.
The investigators conclude: “Evaluating
up to four living donor candidates si-
multaneously rather than sequentially is
one cost-effective solution to reduce the
overall costs of healthcare and improve
outcomes in this population” [Habbous
S, et al. Evaluating multiple living kid-
ney donor candidates simultaneously is
more cost-effective than sequentially.
Kidney Inr 2020; DOI: hetps://doi.
org/10.1016/j.kint.2020.06.015]. M



Indication

Parsabiv™ (etelcalcetide) is indicated for the treatment of secondary
hyperparathyroidism (HPT) in adult patients with chronic kidney disease
(CKD) on hemodialysis.

Limitations of Use:

Parsabiv™ has not been studied in adult patients with parathyroid
carcinoma, primary hyperparathyroidism, or with CKD who are not on
hemodialysis and is not recommended for use in these populations.

Important Safety Information

Contraindication: Parsabiv™ is contraindicated in patients with
known hypersensitivity to etelcalcetide or any of its excipients.
Hypersensitivity reactions, including pruritic rash, urticaria, and face
edema, have occurred.

Hypocalcemia: Parsabiv™ lowers serum calcium and can lead to
hypocalcemia, sometimes severe. Significant lowering of serum calcium
can cause QT interval prolongation and ventricular arrhythmia.
Patients with conditions that predispose to QT interval prolongation
and ventricular arrhythmia may be at increased risk for QT inferval
prolongation and ventricular arrhythmias if they develop hypocalcemia
due to Parsabiv™. Closely monitor corrected serum calcium and QT
interval in patients at risk on Parsabiv™.

Significant reductions in corrected serum calcium may lower the threshold
for seizures. Patients with a history of seizure disorder may be at increased
risk for seizures if they develop hypocalcemia due to Parsabiv™. Monitor
corrected serum calcium in patients with seizure disorders on Parsabiv™.

Concurrent administration of Parsabiv™ with another oral calcimimetic
could result in severe, life-threatening hypocalcemia. Patients switching
from cinacalcet to Parsabiv™ should discontinue cinacalcet for at least
7 days prior to initiating Parsabiv™. Closely monitor corrected serum
calcium in patients receiving Parsabiv™ and concomitant therapies
known to lower serum calcium.
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Measure corrected serum calcium prior to initiation of Parsabiv™.

Do not initiate in patients if the corrected serum calcium is less than
the lower limit of normal. Monitor corrected serum calcium within

1 week after initiation or dose adjustment and every 4 weeks during
treatment with Parsabiv™. Measure PTH 4 weeks after initiation or
dose adjustment of Parsabiv™. Once the maintenance dose has been
established, measure PTH per clinical practice.

Worsening Heart Failure: In Parsabiv™ clinical studies, cases of
hypotension, congestive heart failure, and decreased myocardial

performance have been reported. Closely monitor patients treated
with Parsabiv™ for worsening signs and symptoms of heart failure.

Upper Gastrointestinal Bleeding: In clinical studies, 2 patients
treated with Parsabiv™ in 1253 patient years of exposure had upper
gastrointestinal (Gl) bleeding at the time of death. The exact cause of Gl
bleeding in these patients is unknown and there were too few cases to
determine whether these cases were related to Parsabiv™.

Patients with risk factors for upper Gl bleeding, such as known gastritis,
esophagitis, ulcers or severe vomiting, may be at increased risk for Gl
bleeding with Parsabiv™. Monitor patients for worsening of common
Parsabiv™ Gl adverse reactions and for signs and symptoms of Gl
bleeding and ulcerations during Parsabiv™ therapy.

Adynamic Bone: Adynamic bone may develop if PTH levels are
chronically suppressed.

Adverse Reactions: In clinical trials of patients with secondary HPT
comparing Parsabiv™ to placebo, the most common adverse reactions
were blood calcium decreased (64% vs. 10%), muscle spasms (12% vs. 7%),
diarrhea (11% vs. 9%), nausea (11% vs. 6%), vomiting (9% vs. 5%), headache
(8% vs. 6%), hypocalcemia (7% vs. 0.2%), and paresthesia (6% vs. 1%).

Please see Brief Summary of full Prescribing Information
on adjacent page.

IV = infravenous; sHPT = secondary hyperparathyroidism; PTH = parathyroid
hormone; P = phosphate; cCa = corrected calcium.
Reference: 1. Parsabiv™ (efelcalcetide) prescribing information, Amgen.
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INDICATIONS AND USAGE

PARSABIV is indicated for the treatment of secondary hyperparathyroidism (HPT)
in adult patients with chronic kidney disease (CKD) on hemodialysis.

Limitations of Use:

PARSABIV has not been studied in adult patients with parathyroid carcinoma,
primary hyperparathyroidism, or with chronic kidney disease who are not on
hemodialysis and is not recommended for use in these populations.

CONTRAINDICATIONS
Hypersensitivity

PARSABIV is contraindicated in patients with known hypersensitivity to etelcalcetide
or any of its excipients. Hypersensitivity reactions, including pruritic rash, urticaria,
and face edema, have occurred with PARSABIV [see Adverse Reactions (6.1) in
PARSABIV full prescribing information].

WARNINGS AND PRECAUTIONS

Hypocalcemia

PARSABIV lowers serum calcium [see Adverse Reactions (6.1) in PARSABIV full
prescribing information] and can lead to hypocalcemia, sometimes severe.
Significant lowering of serum calcium can cause paresthesias, myalgias, muscle
spasms, seizures, QT interval prolongation, and ventricular arrhythmia.

QT Interval Prolongation and Ventricular Arrhythmia

In the combined placebo-controlled studies, more patients treated with PARSABIV
experienced a maximum increase from baseline of greater than 60 msec in the QTcF
interval (0% placebo versus 1.2% PARSABIV). In these studies, the incidence of a
maximum post-baseline predialysis QTcF > 500 msec in the placebo and PARSABIV
groups was 1.9% and 4.8%, respectively [See Adverse Reactions (6.1) in PARSABIV
full prescribing information]. Patients with congenital long QT syndrome, history of QT
interval prolongation, family history of long QT syndrome or sudden cardiac death, and
other conditions that predispose to QT interval prolongation and ventricular arrhythmia
may be at increased risk for QT interval prolongation and ventricular arrhythmias if
they develop hypocalcemia due to PARSABIV. Closely monitor corrected serum calcium
and QT interval in patients at risk receiving PARSABIV.

Seizures

Significant reductions in corrected serum calcium may lower the threshold for
seizures. Patients with a history of seizure disorder may be at increased risk for
seizures if they develop hypocalcemia due to PARSABIV. Monitor corrected serum
calcium in patients with seizure disorders receiving PARSABIV.

Concurrent administration of PARSABIV with another oral calcium-sensing receptor
agonist could result in severe, life-threatening hypocalcemia. Patients switching
from cinacalcet to PARSABIV should discontinue cinacalcet for at least 7 days prior
to initiating PARSABIV [see Dosage and Administration (2.4) in PARSABIV full
prescribing information]. Closely monitor corrected serum calcium in patients
receiving PARSABIV and concomitant therapies known to lower serum calcium.

Measure corrected serum calcium prior to initiation of PARSABIV. Do not initiate in
patients if the corrected serum calcium is less than the lower limit of normal.
Monitor corrected serum calcium within 1 week after initiation or dose adjustment
and every 4 weeks during treatment with PARSABIV [see Dosage and Administration
(2.2) in PARSABIV full prescribing information]. Educate patients on the symptoms of
hypocalcemia, and advise them to contact a healthcare provider if they occur.

If corrected serum calcium falls below the lower limit of normal or symptoms of
hypocalcemia develop, start or increase calcium supplementation (including
calcium, calcium-containing phosphate binders, and/or vitamin D sterols or
increases in dialysate calcium concentration). PARSABIV dose reduction or
discontinuation of PARSABIV may be necessary [See Dosage and Administration
(2.2) in PARSABIV full prescribing information].

Worsening Heart Failure

In clinical studies with PARSABIV, cases of hypotension, congestive heart failure, and
decreased myocardial performance have been reported. In clinical studies, heart
failure requiring hospitalization occurred in 2% of PARSABIV-treated patients and
1% of placebo-treated patients. Reductions in corrected serum calcium may be
associated with congestive heart failure, however, a causal relationship to PARSABIV
could not be completely excluded. Closely monitor patients treated with PARSABIV
for worsening signs and symptoms of heart failure.

Upper Gastrointestinal Bleeding

In clinical studies, two patients treated with PARSABIV in 1253 patient-years of
exposure had upper gastrointestinal (Gl) bleeding noted at the time of death while
no patient in the control groups in 384 patient-years of exposure had upper Gl
bleeding noted at the time of death. The exact cause of Gl bleeding in these patients
is unknown, and there were too few cases to determine whether these cases were
related to PARSABIV.

Patients with risk factors for upper Gl bleeding (such as known gastritis, esophagitis,
ulcers, or severe vomiting) may be at increased risk for Gl bleeding while receiving
PARSABIV treatment. Monitor patients for worsening of common Gl adverse
reactions of nausea and vomiting associated with PARSABIV [see Adverse Reactions
(6.1) in PARSABIV full prescribing information] and for signs and symptoms of Gl
bleeding and ulcerations during PARSABIV therapy. Promptly evaluate and treat any
suspected Gl bleeding.

Adynamic Bone

Adynamic bone may develop if PTH levels are chronically suppressed. If PTH levels
decrease below the recommended target range, the dose of vitamin D sterols and/or
PARSABIV should be reduced or therapy discontinued. After discontinuation, resume
therapy at a lower dose to maintain PTH levels in the target range [see Dosage and
Administration (2.1) in PARSABIV full prescribing information].

ADVERSE REACTIONS

The following adverse reactions are discussed in greater detail in other sections
of the labeling:

« Hypocalcemia [see Warnings and Precautions (5.1) in PARSABIV full
prescribing information]

« Worsening Heart Failure [see Warnings and Precautions (5.2) in PARSABIV full
prescribing information]

« Upper Gastrointestinal Bleeding [see Warnings and Precautions (5.3) in PARSABIV
full prescribing information]

« Adynamic Bone [see Warnings and Precautions (5.4) in PARSABIV full
prescribing information]

Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly compared
with rates in the clinical trials of another drug and may not reflect the rates observed
in clinical practice.

The data in Table 2 are derived from two placebo-controlled clinical studies in
patients with chronic kidney disease and secondary hyperparathyroidism on
hemodialysis. The data reflect exposure of 503 patients to PARSABIV with a mean
duration of exposure to PARSABIV of 23.6 weeks. The mean age of patients was
approximately 58 years, and 60% of the patients were male. Of the total patients,
67% were Caucasian, 28% were Black or African American, 2.6% were Asian, 1.2%
were Native Hawaiian or Other Pacific Islander, and 1.6% were categorized as Other.

Table 2 shows common adverse reactions associated with the use of PARSABIV in
the pool of placebo-controlled studies. These adverse reactions occurred more
commonly on PARSABIV than on placebo and were reported in at least 5% of
patients treated with PARSABIV.

Table 2: Adverse Reactions Reported in > 5% of PARSABIV-Treated Patients

Adverse Reaction* (Elicgt;g) miségé\)’
Blood calcium decreased? 10% 64%
Muscle spasms 7% 12%
Diarrhea 9% 1%
Nausea 6% 1%
Vomiting 5% 9%
Headache 6% 8%
Hypocalcemia® 0.2% 7%
Paresthesia® 1% 6%

*Included adverse reactions reported with at least 1% greater incidence in the
PARSABIV group compared to the placebo group

@ Asymptomatic reductions in calcium below 7.5 mg/dL or clinically significant
asymptomatic reductions in corrected serum calcium between 7.5 and
< 8.3 mg/dL (that required medical management)

b Symptomatic reductions in corrected serum calcium < 8.3 mg/dL
¢ Paresthesia includes preferred terms of paresthesia and hypoesthesia




Other adverse reactions associated with the use of PARSABIV but reported in
< 5% of patients in the PARSABIV group in the two placebo-controlled clinical
studies were:

« Hyperkalemia: 3% and 4% for placebo and PARSABIV, respectively.

« Hospitalization for Heart Failure: 1% and 2% for placebo and PARSABIV, respectively.
« Myalgia: 0.2% and 2% for placebo and PARSABIV, respectively.

« Hypophosphatemia: 0.2% and 1% for placebo and PARSABIV, respectively.
Description of Selected Adverse Reactions

Hypocalcemia

In the combined placebo-controlled studies, a higher proportion of patients on
PARSABIV developed at least one corrected serum calcium value below 7.0 mg/dL
(7.6% PARSABIV, 3.1% placebo), below 7.5 mg/dL (27% PARSABIV, 5.5% placebo),
and below 8.3 mg/dL (79% PARSABIV, 19% placebo). In the combined placebo-
controlled studies, 1% of patients in the PARSABIV group and 0% of patients in the
placebo group discontinued treatment due to an adverse reaction attributed to a low
corrected serum calcium.

Hypophosphatemia

In the combined placebo-controlled studies, 18% of patients treated with PARSABIV
and 8.2% of patients treated with placebo had at least one measured phosphorus
level below the lower normal limit (i.e., 2.2 mg/dL).

QTc Interval Prolongation Secondary to Hypocalcemia

In the combined placebo-controlled studies, more patients treated with PARSABIV
experienced a maximum increase from baseline of greater than 60 msec in the
QTcF interval (0% placebo versus 1.2% PARSABIV). The patient incidence of
maximum post-baseline predialysis QTcF > 500 msec in the placebo and PARSABIV
groups was 1.9% and 4.8%, respectively.

Hypersensitivity

In the combined placebo-controlled studies, the subject incidence of adverse
reactions potentially related to hypersensitivity was 4.4% in the PARSABIV group
and 3.7% in the placebo group. Hypersensitivity reactions in the PARSABIV group
were pruritic rash, urticaria, and face edema.

Immunogenicity

As with all peptide therapeutics, there is potential for immunogenicity. The detection
of anti-drug binding antibody formation is highly dependent on the sensitivity and
specificity of the assay. Additionally, the observed incidence of antibody positivity in
an assay may be influenced by several factors, including assay methodology, sample
handling, timing of sample collection, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence of antibodies to
etelcalcetide with the incidence of antibodies to other products may be misleading.

In clinical studies, 7.1% (71 out of 995) of patients with secondary
hyperparathyroidism treated with PARSABIV for up to 6 months tested positive for
binding anti-etelcalcetide antibodies. Fifty-seven out of 71 had pre-existing
anti-etelcalcetide antibodies.

No evidence of altered pharmacokinetic profile, clinical response, or safety profile
was associated with pre-existing or developing anti-etelcalcetide antibodies. If
formation of anti-etelcalcetide binding antibodies with a clinically significant effect is
suspected, contact Amgen at 1-800-77-AMGEN (1-800-772-6436) to discuss
antibody testing.

USE IN SPECIFIC POPULATIONS
Pregnancy

Risk Summary

There are no available data on the use of PARSABIV in pregnant women. In animal
reproduction studies, effects were seen at doses associated with maternal toxicity
that included hypocalcemia. In a pre- and post-natal study in rats administered
etelcalcetide during organogenesis through delivery and weaning, there was a
slight increase in perinatal pup mortality, delay in parturition, and transient effects
on pup growth at exposures 1.8 times the human exposure for the clinical dose
of 15 mg three times per week. There was no effect on sexual maturation,
neurobehavioral, or reproductive function in the rat offspring. In embryo-fetal
studies, when rats and rabbits were administered etelcalcetide during
organogenesis, reduced fetal growth was observed at exposures 2.7 and 7 times
exposures for the clinical dose, respectively.

The estimated background risk of major birth defects and miscarriage for the

indicated population is unknown. In the U.S. general population, the estimated
background risk of major birth defects and miscarriage in clinically recognized
pregnancies is 2-4% and 15-20%, respectively.

Data
Animal Data

There were no effects on embryo-fetal development in Sprague-Dawley rats when
etelcalcetide was dosed at 0.75, 1.5, and 3 mg/kg/day by the intravenous route
during organogenesis (pre-mating to gestation day 17) at exposures up to 1.8 times
human exposures at the clinical dose of 15 mg three times per week based on AUC.
No effects on embryo-fetal development were observed in New Zealand White
rabbits at doses of etelcalcetide of 0.375, 0.75, and 1.5 mg/kg by the intravenous
route (gestation day 7 to 19), representing up to 4.3 times human exposures based
on AUC. In separate studies at higher doses of 4.5 mg/kg in rats (gestation days 6
to 17) and 2.25 mg/kg in rabbits (gestation days 7 to 20), representing 2.7 and

7 fold clinical exposures, respectively, there was reduced fetal growth associated
with maternal toxicities of hypocalcemia, tremoring, and reductions in body weight
and food consumption.

In a pre- and post-natal development study in Sprague-Dawley rats administered
etelcalcetide at 0.75, 1.5, and 3 mg/kg/day by the intravenous route (gestation day
7 1o lactation day 20), there was a slight increase in perinatal pup mortality, delay in
parturition, and transient reductions in post-natal growth at 3 mg/kg/day
(representing 1.8-fold human exposures at the clinical dose of 15 mg three times
per week based on AUC), associated with maternal toxicities of hypocalcemia,
tremoring, and reductions in body weight and food consumption. There were no
effects on sexual maturation, neurobehavioral, or reproductive function at up to

3 mg/kg/day, representing exposures up to 1.8-fold human exposure based on AUC.

Lactation

Risk Summary

There are no data regarding the presence of PARSABIV in human milk or effects on
the breastfed infant or on milk production. Studies in rats showed [“C]-etelcalcetide
was present in the milk at concentrations similar to plasma. Because of the potential
for PARSABIV to cause adverse effects in breastfed infants including hypocalcemia,
advise women that use of PARSABIV is not recommended while breastfeeding.

Data

Presence in milk was assessed following a single intravenous dose of ["“C]-
etelcalcetide in lactating rats at maternal exposures similar to the exposure at the
human clinical dose of 15 mg three times per week. ['*C]-etelcalcetide-derived
radioactivity was present in milk at levels similar to plasma.

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

0Of the 503 patients in placebo-controlled studies who received PARSABIV, 177
patients (35.2%) were > 65 years old and 72 patients (14%) were > 75 years old.

No clinically significant differences in safety or efficacy were observed between
patients > 65 years and younger patients (> 18 and < 65 years old). No differences
in plasma concentrations of etelcalcetide were observed between patients > 65
years and younger patients (> 18 and < 65 years old).

OVERDOSAGE

There is no clinical experience with PARSABIV overdosage. Overdosage of PARSABIV
may lead to hypocalcemia with or without clinical symptoms and may require
treatment. Although PARSABIV is cleared by dialysis, hemodialysis has not been
studied as a treatment for PARSABIV overdosage. In the event of overdosage,
corrected serum calcium should be checked and patients should be monitored for
symptoms of hypocalcemia, and appropriate measures should be taken [see
Warnings and Precautions (5.1) in PARSABIV full prescribing information].
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Physician Fee Schedule Changes a Win for Nephrologists, Home Dialysis

By David White

ephrologists will see payment increases in some

services starting January 1, 2021, according to

the proposed rule on the annual physician fee

schedule released last month by the Centers
for Medicare & Medicaid Services (CMS). In general, neph-
rology will see an overall 6% increase with an approximately
30% increase for home dialysis services.

Anupam Agarwal, MD, FASN, ASN President, praised
the move by CMS: “Finally, after years of advocacy by ASN,
Medicare is supporting nephrologists with rates that bet-
ter reflect our work. Most importantly, this is a big win for

home dialysis, a top priority for ASN.”

Payment and codes

CMS also proposed changes to the payment of transitional
care management (TCM) and what codes can be billed with
TCM services (Table 1). CMS added 14 End Stage Renal
Disease (ESRD) codes to the list that may be billed with the
TCM. TCM accounts for all the services by clinicians dur-
ing the 30-day post-discharge period for patients discharged
from hospitals. This includes the 7- or 14-day face-to-face
visit. This visit does not have to meet a documentation level
of service such as a 99214 or 99215 other than the medical
decision-making component.

The increase in nephrology payments was due to the up-
ward adjustment of relative value units (RVUs) being up-
dated and applied to nephrology billing codes. However, the
calculation of RVUs to adjust home dialysis rates became a
source of great confusion at the time of the release of the
proposed rule. The text of the proposed rule stated the RVU
adjustment for CPT 90966 showed an increase from 4.26
to 8.04 RVUs—signaling an 89% increase for home dialysis
rates. However, attached to the proposed rule was an Excel
spreadsheet showing an increase to 5.52 RVUs for home di-
alysis establishing parity with two to three in-center MCP
visits or a 31% reimbursement increase. This confusion led
some in the kidney community to speculate that there had
been a behind-the-scenes battle over “how much” to raise
home dialysis reimbursement.

Telehealth

The kidney community had expected a set of recommenda-
tions regarding which telehealth waivers or expansions made
under the public health emergency (PHE) owing to COV-
ID-19 might be made permanent for those CMS has the au-
thority to extend and and an indication of those the agency
believes Congress will need to take action to extend. For the
most part, this did not happen. Instead, CMS placed most
ESRD-related service expansions in a newly created Catego-
ry 3—the future of which is far from clear in the proposed
rule. CMS invited comment on the fate of items in Category
3 as to whether commenters want the waivers/expansions to
be made permanent. The American Society of Nephrology
(ASN) is preparing comments on telehealth expansions and
other nephrology-related changes under the PHE. Those
comments are due to Medicare by October 5, 2020.

For the most part, the following are the telehealth chang-
es to Medicare in the PHE:

®  Geographic and site restrictions were waived. Telehealth
services were available across the country, allowing origi-
nating sites to be everywhere including the home and di-
alysis facilities.

= Provider lists were expanded, adding care team members
to those originally approved to conduct and bill for tel-
chealth services.

m  Services were expanded, adding over 80 additional codes,
including those for home and in-center dialysis.

= Modalities including video were expanded to include au-
dio only in some cases.

= Supervision and licensing requirements were relaxed.

= Payment parity was established for audio only when asyn-
chronous video/audio is not possible.

= Telehealth was opened to new patients in addition to ex-
isting patients.

Making these changes permanent requires action by ei-
ther CMS or Congress depending on the change.

= Geographic and site restrictions would need congression-
al action to become permanent.

= Changes to the modality (audio/video) requirements
do not require congressional action; however, CMS is
unlikely to take action without congressional approval.
Federal law only requires it to be a telecommunications
system, but in regulations CMS has required it to be an
“interactive” telecommunications system—not audio
only—while also using language prohibiting phones
from meeting that definition. The phone language, how-
ever, was amended and is likely to remain permanently.

= Permanent expansion of providers able to provide tel-
chealth and bill for it would also require congressional
action.

= Permanent expansion of services (expanding CPT codes
approved for telehealth), for the most part, can be done
by CMS.

Medicare appears to be cautiously awaiting both congres-
sional approval and healthcare stakeholder support.

Quality Payment Program

As of 2019, and the release of the proposed physician fee
schedule for calendar year 2020, CMS has included the
Quality Payment Program (QPP) within the fee schedule
rule. Previously, it had its own separate set of rule-making,
The QPP the value-based payment system that went into
effect on January 1, 2017, has two payment pathways: Mer-
it-based Incentive Payment System (MIPS) and Advanced
Alternative Payment Models (AAPM). Not many major
changes were proposed for calendar year 2021, and most of
those included were prescribed by statute when Congress cre-
ated the program in 2015. Here are a few proposed changes:

= Beginning Merit-based Incentive Payment System

(MIPS) Value Pathways (MVDPs) implementation was de-
layed until 2022 instead of 2021.

= Increasing the performance threshold from 45 points for
the 2020 performance year to 50 points for 2021 (10
points less than the 60-point threshold finalized for 2021
in the CY 2020 PFS Rule due to the PHE).

= Revising performance category weights for Quality (de-
creases from 45% to 40%) and Cost (increases from 15%
to 20%).

= Removing the CMS Web Interface as a collection type
and submission type for reporting MIPS quality measures
beginning with the 2021 performance period.

= Sunsetting the Alternative Payment Model (APM) Scor-
ing Standard and allowing MIPS-eligible clinicians in
APMs the option to participate in MIPS and submit data
at the individual, group, or APM Entity level.

»  Updating third party intermediary approval criteria as

well as remedial action and termination criteria.

New APM Performance Pathway (APP)
in 2021; Complex Patient Bonus COVID-19
Update

CMS also proposes implementing an APP ahead of sched-
ule in 2021. Performance category weights under the APP
would be: 50% for Quality, 30% for Promoting Interoper-
ability, and 20% for Improvement Activities.

The APP would be:

= complementary to MVDs, composed of a fixed set of
measures for each performance category.

= available only for MIPS-eligible clinicians in MIPS,

APMs, and
= reported by individual eligible clinicians, groups, or APM

Entities.

Medicare is also proposing to make a one-year only ad-
justment for 2021 to increase the complex patient bonus
from a 5- to 10-point maximum for clinicians, groups, vir-
tual groups, and APM Entities for 2020 performance only
to offset the additional complexity of the patient population
due to COVID-19. W

Table 1. ESRD codes that may be paired with TCM services beginning

in calendar year 2021

Code Family o Descriptor
End Stage Renal 90951 | ESRD related services with 4 or more face-to-face visits per month; for patients <2
Disease Services (for months of age
ages less than 2 90954 | ESRD related services with 4 or more face-to-face visits per month; for patients 2-11
months through 20+ years
years) 90955 | ESRD related services with 2-3 face-to-face visits per month; for patients 2-11 years
90956 | ESRD related services with 1 face-to-face visit per month; for patients 2-11 years
90957 | ESRD related services with 4 or more face-to-face visits per month; for patients 12-19
years
90958 | ESRD related services with 2-3 face-to-face visits per month; for patients 12-19 years
90959 | ESRD related services with 1 face-to-face visit per month; for patients 12-19 years
90963 | ESRD related services for home dialysis per full month; for patients <2 years of age
90964 | ESRD related services for home dialysis per full month; for patients 2-11 years
90965 | ESRD related services for home dialysis per full month; for patients 12-19 years
90966 | ESRD related services for home dialysis per full month; for patients 20 years and
older
90967 | ESRD related services for dialysis less than a full month of service; per day; for
patients <2 years of age
90968 | ESRD related services for dialysis less than a full month of service; per day; for
patients 2-11 years
90969 | ESRD related services for dialysis less than a full month of service; per day: for
patients 12-19 years
Complex Chronic G2058 | Chronic care management services, each additional 20 minutes of clinical staff time
Care Management directed by a physician or other qualified healthcare professional, per calendar month
Services

Courtesy Department of Health and Human Services, Centers for Medicare & Medicaid Services, 42 CFR parts

410, 414, 415, 423, 424, and 425




Policy Update

Telehealth in Rural
America: Q and A

recent report from the Department of Health

and Human Services (HHS) shows the impact

the COVID-19 public health emergency has

had on the expansion and increased utilization
of telehealth. Medicare fee-for-service primary care visits pro-
vided through telehealth in April 2020 jumped to 43.5%,
compared to far less than 1% in February 2020, before the
public health emergency (1).

Kidney News invited Scott Bieber, DO, ASN Quality
Committee chair, and Terrence Jay O’Neil, MD, FASN,
ASN Quality Committee member, two nephrologists prac-
ticing in rural communities, to discuss how their practices are
providing kidney care via telehealth and the particular chal-
lenges that rural Americans face. Dr. Bieber’s practice covers
the entire panhandle of northern Idaho, from the border of
Canada to the lake regions of Coeur d’ Alene and Sand-
point all the way south to farming regions of the Palouse in
Moscow and east to the mining towns around Kellogg and
the mountainous border between Idaho and Montana. Dr.
O’Neil’s practice area runs from Marion, Virginia, in the east
to Sevierville, Tennessee, in the west, and from Harlan, Ken-
tucky, south to near Asheville, North Carolina.

We have seen exponential growth in use of tele-
health during the COVID-19 pandemic. How has
that worked in your areas?

In Coeur d’ Alene, where our main practice site
is located, telehealth has for the most part gone very well
with some rare exceptions for patients who live outside the
city in areas where cell access is spotty in their homes and
they maybe do not have Internet or WiFi. In the outreach
clinics of Kellogg and Moscow, it has been worse. The en-
tire city of Kellogg lacks access to high speed Internet, and
there are some real gaps in cell phone coverage inside the city
(my cell does not get signal from our outreach clinic there).
Most of the people who live out there are in the mountains
and their coverage is zero. Similar problems exist over in
the Palouse. Some patients do not have cell phone coverage
at their farms or homes and have no Internet access. This
means the telephone is the only way we can reach them.

XS In East Tennessee, I have been working with the
James Quillen Veterans Affairs Medical Center (VAMC)
to create a tele-video preventive renal care education pro-
gram for veterans with identified chronic kidney disease
at risk for progressive kidney insufficiency. This tele-video
program is intended to replace a program created 6 years
ago that used a model of group meetings of veterans and

their families at the VAMC main campus and each of the
six community-based outpatient clinics. The James Quil-
len VAMC has been very involved in creating a telehealth
infrastructure to provide face-to-face voice or (where pos-
sible) voice-and-video telehealth to East Tennessee veter-
ans. There have been problems, however, that have tended
to deny access to such programs to those most in need—
the rural less-well-off Appalachian region veterans.

Are you experiencing what is called the digital
divide, or constraints due to broadband access?
What have been your experiences? Have you
had to change approaches due to broadband
challenges?

Yes. When it comes to telehealth, of course a tel-
ephone call is better than nothing, but a video connection
is better than a telephone call alone. Being able to visually
see the patient makes a big difference in my ability to rec-
ognize and troubleshoot potential problems. In general,
due to poor connectivity, we have not been able to provide
reliable telehealth services to those patients in the outreach
clinics. We leave the choice for a phone call or in-person
visit up to the patient and nearly all patients have decided
it is better to come to see us in the clinic.

| O'Neil: [Ny According to HighSpeedInternet.com, the
average download speed in Tennessee is 12 MBPS and
only 82% of Tennesseans have access to a bandwidth of
25 MBPS or more. Keep in mind that download speeds
are considerably greater than upload speeds, and secure
adequate video at the provider end requires a symmetrical
upload for good audio and video. The bandwidth consid-
ered best for a business-grade tele-video connection is 50
MBPS. DSL connections are generally inadequate and
found mostly in the urban regions around Memphis and
Nashville.

If cable broadband access is not available, cellular can
substitute, but only when there is adequate signal strength.
A review of the (generally overly generous) commercial
accessibility maps such as the Multi-Providers Cellular
Coverage Maps shows that there are significant pockets
of north-central and eastern Tennessee where coverage is
sparse or nonexistent. Many veterans live in exactly those
areas. Also, cellular data charges escalate rapidly beyond
the ability of rural veterans of reduced means who own
cell phones to support tele-video connections as they use
up gigabytes of data rapidly. And there are many still using
landline dial-ups.

There is currently no mechanism in place to pay veter-
ans for the cost of enhanced data/bandwidth plans, even
where such plans are available. The current ISP business
model is effectively a regional monopoly, and in many ar-
eas of rural Tennessee Internet providers have no econom-
ic incentive to put expensive cable installations in areas
where population density and income would not return a
good profit on investment.

What technology do your patients own or have
access to (computers, tablets, phones)? How
well do they use them?

Most people here have a cell phone, but many
do not have a smart phone or Internet-capable phone. I
continue to be surprised at the number of people who live
here who simply do not want to have a smart phone and
prefer a standard old school flip phone. Most have a com-
puter or tablet at home but that is hit-and-miss as well.
Many do not have one and if they do it is sort of irrelevant
to what we can do for them with telehealth because their
Internet provider can't deliver a reliable real time video
connection.

IS Veterans living in the more urban and suburban
regions of Tennessee have cable access of some sort. Fairly
quickly as one gets into the mountains adjacent to North
Carolina, Kentucky, and Virginia, however, the popula-
tion may have a landline phone or a burner cell phone.

Many do not have any computers of any kind. Where
there is available Internet access, the VAMC has been
loaning Internet-capable iPads. However, many of the
same families who lack any form of computer also lack In-
ternet connectivity. The VAMC provides automated blood
pressure (BP) cuffs and weighing scales with memory, and
if the connection is adequate, those can telemeter the BP
and daily weights back to the telehealth office for trans-
mittal to the primary care provider.

How about cell phone coverage? What are the
least-served areas? What do you do in those
cases?

There are many areas in Idaho that do not get
cell phone coverage. The least served areas are the moun-
tainous areas and rural farming areas, particularly the far-
ther away you get from major highways or interstates, but
even some of the highways I travel have cell phone cover-
age gaps. Those patients usually elect to come and see us
in person, or we do a telephone encounter over a landline.

X Much like the situation Dr. Bicber described in
Idaho, veterans living in several east and northeast Tennessee
regions lack adequate cell phone coverage. Where landlines
exist (and some do not have even that), audio-only telehealth
is practiced, but with the caveat that face-to-face medical en-
counters are still required for basic physical parameter docu-
mentation (BB, pulse, weight) and physical examination of
organs at risk (eyes, ears) as well as crucial laboratory moni-
toring.

What other thoughts and observations would
you like to share?

This is a complicated problem. On the one hand,
it seems there are certain people who are being left behind
due to lack of cell phone and Internet services in the area in
which they reside. On the other hand, part of what draws
many of these patients to live in areas that are underserved is
their desire to be “off the grid,” so to speak. Many of them
are perfectly happy not having Internet or cell phones. From
a healthcare provider's perspective, what I feel is most im-
portant is that we meet patients where they are with regard
to technical abilities and continue to have the flexibility to
decide what type of encounter is going to work best for that
particular patient and clinical situation. I hope that rules and
regulations continue to work to facilitate more options for
patients to choose how they receive their care.

| O'Neil: | agree with Dr. Bieber's comments regarding
Idaho. Additionally, whereas it is true that many of those
who live in digitally underserved areas of Tennessee choose
to do so, many are in health and demographic groups
most at risk for progressive disease and premature death or
disability. Their particular reason for living in those areas
may indeed be due to a desire to be less digitally accessible,
but many are there because the communities they reside
in have suffered collapsed mining economies and they lack
either the means or the motivation to move.

In the 1930s and 1940s, large stretches of the Appa-
lachian and Blue Ridge Mountain regions had no access
to electricity, and the people living in those areas adapted.
However, farm productivity was low, and it became a rec-
ognized national priority through the Tennessee Valley
Authority program to ensure that electricity was accessible
by every American, however rural. Today, digital connec-
tivity correlates strongly with educational attainment and
prosperity. A program to alter or supplement the private
for-profit ISP business model would be justified to ensure
that the minimum Internet connectivity judged techni-
cally necessary to support distance learning and medical
telehealth is available to every American. |l

Reference

1. https://aspe.hhs.gov/pdf-report/medicare-beneficiary-
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“Interventional Nephrology: Evolution, Challenges, and
Opportunities” is the theme of this special issue of Kidney
News. The field of interventional nephrology covers an area
that is common to nephrologists, vascular surgeons, and
interventional radiologists. In 2000, the American Society

of Diagnostic and Interventional Nephrology (ASDIN) was
founded, with the mission of promoting excellence in dialysis
access care and improving outcomes for patients with kidney
disease.

We have gathered here articles by several interventional
nephrologists who share their thoughts and experiences in
this growing and exciting field. In looking at the recently
published KDOQI Vascular Access Guidelines, we have includ-
ed the viewpoints of a clinician and a patient, as well as
thoughtful consideration of the guidelines’ application in the
international arena as written by Dr. Dalia Dawoud, Mr. Evan
Coaker, and Dr. Vivekanand Jha, respectively. Dr. Vandana
Niyyar gives a primer on hemodialysis access. And with the
recent development of percutaneous AVF, Dr. Umar Waheed
discusses the current understanding of and experiences with
the available pAVF technologies.

Also included are discussions of common problems and
dilemmas in dialysis access for the general nephrologist. Dr.
Bhavnish Bucktowarsing tackles a common problem of high
flow AVF that interventional nephrologists typically encoun-
ter, while Dr. Aisha Shaikh and Dr. Loay Salman debate the
controversial topic of ligating AV accesses when they are no
longer in use. Last but not least, a topic that is germane to
all nephrologists—as we all get the call no matter what the
time of day, “Doctor, can we put a PICC line in your patient?”

We hope you enjoy and benefit from these concise discus-
sions of very practical topics.

—Anil Agarwal, MD, FASN, FASDIN, and
Edgar V. Lerma, MD, FASN, FASDIN, Editors
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INTERVENTIONAL
NEPHROLOGY

EVOLUTION,
-NGES,

AND
OPPORTUNITIES

By Anil Agarwal

ntil a couple of decades ago, nephrology was extensively dependent
for its procedural needs on other specialties, including surgery and
radiology. Although nephrologists commonly performed kidney bi-
opsies and nontunneled dialysis catheter placements, the non-neph-
rologists were mostly creating and maintaining arteriovenous and
peritoneal dialysis (PD) accesses. With relatively minimal to mod-
est communication, a multidisciplinary coordinated approach was lacking, leading to a
fragmented approach to the care of dialysis access. Further, despite over half a century of
tireless efforts to innovate, dialysis access was (and has been) an unrivaled challenge for
patients with ESKD. As we long for perfection in achieving a consistent, reliable, inex-
pensive, and simple-to-use access, recent progtess in the field of interventional nephrology
(IN) has widened the options and choices for our patients. There is a noticeable glimmer
of hope on the horizon, both for patients requiring kidney replacement therapy by dialysis
and for those who remain in the midst of their daunting journey through kidney disease.

Evolution of interventional nephrology

The advent of IN in the United States about two decades ago was the product of accu-
mulating frustration about the difficulty in provision of appropriate and timely creation
and maintenance of dialysis access. A desire to improve outcomes led nephrologists to
learn invasive techniques that were not taught in nephrology fellowships. This change in
the paradigm of care was instantly appealing, especially to younger nephrologists, who
then managed to learn access procedures from willing surgeons and interventionalists. An
organized effort of a handful of these “interventional nephrologists” resulted in the forma-
tion of the American Society of Diagnostic and Interventional Nephrology (ASDIN),
which over the years has become the world leader in IN and has influenced patient care
around the globe.

The debate about the pros and cons of IN has largely subsided over the years, owing to
a wide acceptance of this specialty (1). The impacts of IN are multidimensional. A few of
the important positive impacts of IN are as follows:

Improvement in ESKD patient care

As the primary provider for patients across the spectrum of pre-ESKD care to provid-
ing care in the dialysis unit, the nephrologist is the natural care provider who truly un-
derstands the dilemmas and challenges of dialysis patients. The IN practitioner has the
comprehensive tools to provide holistic care, from the management of undetlying kidney
disease and its complications to taking care of vascular access. Proactive planning, execu-
tion of an ESKD life plan, and seamless communication with the multidisciplinary team
is implicit when the IN specialist is in charge of access. Several early articles alluded not
only to the safety and efficacy but also to improved patient outcomes when interventional
nephrologists provided care of dialysis access (2—4).

Reduction in inpatient resource utilization

Freestanding vascular access centers free up precious and expensive hospital beds by avoid-
ing hospital admissions for access-related procedures.

Continued on page 12 >
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Evolution, challenges,
and opportunities

Continued from page 11

Reduction in exposure of patients to the
hospital environment

In the COVID-19 era, keeping the patient out of the
hospital is a goal worth pursuing. Leading in the midst of
crisis, ASDIN was instrumental in publishing a joint state-
ment with the Vascular Access Society of America to en-
sure the uninterrupted performance of dialysis access pro-
cedures (5). The ASDIN has also advocated for appropriate
reimbursement for care and has created opportunities for
education and training.

Reduction in healthcare expenditures

Prompt outpatient management, avoidance of unnecessary
temporary dialysis catheter placements, and prevention of
access thrombosis by timely intervention can save costs.

Impact on patient care worldwide

ASDIN educational programs have inspired the evolution
of multiple other interventional nephrology societies spe-
cific to countries and regions. This has significantly affected
the care of dialysis patients worldwide.

Challenges

The early challenges for IN were enormous, starting with
difficulty in obtaining training, turf wars with established
providers, and acceptance by other healthcare professionals
of their unfamiliar role. Diligence and the wisdom of early
interventional nephrologists in publishing the results of
their interventions soon established the safety and efficacy
of IN procedures done by nephrologists (2).

Now, IN faces new challenges. Interventional training,
though more accessible now; is still freely available. There
is a relatively small workforce of interventionalists. The
scarcity of academic IN programs and a lack of focus on
dialysis access has resulted in a lack of fellowship training
in dialysis access. Drastic reimbursement cuts for interven-
tional procedures over the years have dissuaded many well-
intentioned nephrologists from learning these techniques.
The dearth of organized research efforts in dialysis access is
striking, considering there are over half a million dialysis
patients in the United States alone. Provider apathy toward
dialysis access is still noticeable in many areas. We need a
wider focus that includes dialysis access and the inclusion
of new procedural technologies for patient care.

Opportunities

There are exciting opportunities in the field of dialysis ac-
cess. Special areas with new approaches are as follows:

Technological advancements

AV access: In the past, many interventional nephrologists
learned traditional surgical arteriovenous (AVF) creation
with success rates second to none. The very recent innova-
tions in percutaneous endovascular AVF (endo AVE, eAVF)
creation use two different devices that place AVF creation

squarely in the hands of interventional nephrologists. Bio-
engineered vessels have become available for AVF creation.
Percutaneous graft creation is in advanced stages of devel-
opment (6).

PD catheter insertion: Initially, nephrologists used to
blindly insert PD catheters at the bedside. This technique
then evolved into laparoscopic and peritoneoscopic place-
ment and also in open surgical placement in appropriate
cases. Fluoroscopic PD catheter placement has become
common in the past decade and can be performed in the
interventional suite without a need for extra equipment (7).
With greater emphasis on home dialysis owing to the Ad-
vancing American Kidney Health executive order, this tech-
nique has the potential to become even more widespread.

As we long for perfection

in achieving a consistent,

reliable, inexpensive, and
simple-to-use access,
recent progress in the
field of interventional

nephrology has widened

the options and choices

for our patients.

Noninvasive techniques in patient care

Traditionally, nephrologists used ultrasonography to
examine the urinary tract. Progress in technology has
brought about the availability of bedside handheld ul-
trasonography, often known as POCUS (Point Of Care
UltraSound), which has become a multifunctional tool.
POCUS is destined to shorten the differential diagnosis
of acute kidney failure (e.g., assessment of volume status
and cardiac function and diagnosis of urinary obstruc-
tion) at the bedside. Examination of vascular access and
measurement of flow at the bedside would also become
a matter of minutes and help in understanding vascular
access better. Cannulation of access would also become
casier with the use of POCUS. This discipline is certain
to become the modern attraction for trainees to nephrol-
ogy, besides becoming an integral part of patient exami-
nation for many subspecialties. The ASDIN Ultrasound
Committee is spearheading the POCUS certification
process, which should become available very soon.

Focus on the patient, rather than on
technology or procedures

A life plan—not only for ESKD patients but also for pa-
tients with CKD—is extremely important (8). The preven-
tion and management of kidney disease by the use of new
technologies should remain an essential part of care.

Globalization of access care

Access issues are prevalent worldwide. As a leader
through its Global Access Workgroup, the ASDIN is
collaborating with international partners to create a
concerted focus on access care.

Research opportunities

To improve research in dialysis access, the ASDIN start-
ed giving research grants several years ago. There is an
ongoing effort in this area to make additional short-
term clinical project funding available to multiple can-
didates every year to help solve the common clinical
problems of our patients.

In summary, the scope of IN is widening. This dis-
cipline is on the rise, and the peak of the incline is not
even close! The future is bright for our patients, and the
days of desolation are over for dialysis access. M

Anil Agarwal, MD, FASN, FASDIN, is chief of medicine,
VA Central California Health Care System, and professor of

medicine, University of California San Francisco, Fresno.
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KDOQI Vascular Access Guidelines
A Clinician’s Perspective

By Dalia Dawoud

n 1996, the Kidney Disease Outcomes Quality
Initiative (KDOQI) was created by a multidisci-
plinary group of physicians with the support of the
National Kidney Foundation. It was the first liter-
ature-based practice guideline and was developed
with the hope of measurably improving the quality of life
and clinical outcomes for dialysis patients. To achieve this
objective, four work groups were created, one of which
was dedicated to clinical practice guidelines related to vas-
cular access for patients requiring hemodialysis (HD) (1).
The vascular access guidelines have since undergone three
updates: in 2000, 2006, and most recently, in 2019.

The 2019 vascular access guidelines have been ex-
panded to 26 separate sets of guidelines that were based on
review of more than 4600 publications. As with the ear-
lier versions, evidence-based and opinion-based guidelines
were differentiated; in the 2019 guidelines, each recom-
mendation was qualified by using a “Grading of Recom-
mendations Assessment, Development, and Evaluation”
(GRADE) approach. Furthermore, when applicable, each

Table 1. Differences between previous and current KDOQI guidelines

KDOQI 2019

Emphasis on “The right access, in the right patient, at
the right time, for the right reasons.” A patient-centered
approach to HD vascular access that considers multiple
aspects of a patient’s needs and dialysis access eligibil-
ity. Based on understanding potential biases of prior
data and lessons learned from unintended consequenc-
es. An individualized approach to care is emphasized,
recognizing overall population benefits to proposed
strategies.

KDOQI 2006

Emphasis on a “fistula first” approach to vascular ac-
cess choice due to the AVF associations with superior
patency and lower complications compared with other
vascular access types. Based on observational data
and potentially flawed interpretations. A population ap-
proach to care was emphasized.

A vein with a 2.5-mm minimum vein diameter and arte-
rial diameter of 2.0 mm was suggested as a guideline
for AVF creation.

No minimum diameter threshold is required to create
an AVF; arteries and veins of <2 mm in diameter should
undergo careful evaluation for feasibility and quality to
create a functioning AVF.

Primary AVF creation (radiocephalic, followed by bra-
chiocephalic) is specifically recommended as a first AV
access before considering an alternate access. The
guidelines are unclear about the selection of type and
site of AV access after an initial failed attempt for a
second AV access.

Emphasis on the importance of choosing the site (loca-
tion) of the AV access (AVF or AVG) after careful consid-
eration of the patient’s specific characteristic, such as
advanced age, comorbidities, or short life expectancy.
Case scenarios and algorithms are given as examples.
Secondary access sequences are suggested after

guideline statement was accompanied by rationale/back-
ground information, a detailed justification, monitoring
and evaluation guidance, implementation considerations,
special discussions, and recommendations for future re-
search (2).

From a clinician perspective, it is gratifying to see how
the 2019 vascular access initiatives and guidelines have
progressed from stringent recommendations, such as man-
dating specific thresholds of fistula or catheter prevalence,
to a more clinically based approach that takes into con-
sideration the individual patient context, such as patients
with poor long-term prognoses and short life expectancies.

Since the Fistula First Initiative emerged from the 2001
KDOQI vascular access guideline update, a significant in-
crease in the utilization of arteriovenous fistulas (AVF) in
HD patients has been reported, from <20% of US end
stage kidney disease (ESKD) patients at the time of the
original guidelines to >60% prevalence of AVF in the US
HD population today. A widely held opinion, however, is
that these guidelines have, at times, also had a negative im-
pact on patient care. This negative impact is mainly attrib-
uted to unintended outcomes, such as the rising numbers
of upper-arm fistulas, which may negatively impact a pa-
tient’s future vascular access options. Another unintended
consequence is that whereas the number of AVF creations
has significantly increased, it is not necessarily paralleled
by subsequent use of AVFs. The increase in fistula crea-
tions has been mainly due to a reduction in initial arterio-
venous graft (AVG) creations and use, rather than a reduc-
tion in central venous catheter (CVC) utilization; CVC
use remains unchanged and exceeds 80% for incident HD
patients, perhaps due to the high fistula failure rate (3).

The 2019 KDOQI vascular access guidelines have a
much more patient-focused approach that recognizes the

Long-term dialysis catheters should be avoided, particu-
larly on the same side of a maturing venous access.

Right internal jugular vein is the preferred site for tun-
neled, cuffed venous dialysis catheters, regardless of
clinical situation.

Subclavian veins should be used only after all other
upper-extremity sites are exhausted.

No recommendation with regard to pharmacologic thera-
pies to assist AVF maturation.

Grafts and fistulae should be regularly monitored for
stenoses via quantitative measurement of flow within
the vascular access, static venous dialysis pressures,
duplex ultrasound, and/or physical examination.

Angioplasty should be performed if >50% stenosis is
present in either the arterial or venous limbs. Suc-
cessfully treated lesions should have <30% residual
stenosis.

Abandoning of the AVF to more recent attempts at AVF
thrombectomy and AV access salvage.

Definition of a CVC dysfunction: failure to maintain

considering the patient’'s ESKD Life-Plan.

The use of tunneled CVCs for shortterm or long-term
durations for incident patients is appropriate in valid
clinical circumstances (listed).

When there are valid reasons for use, and duration of

jugular, external jugular, femoral, subclavian, and lumbar.

There is no evidence to make a recommendation on

tion, including consideration of the patient’s dialysis

In urgent dialysis start situations, under limited-use
circumstances (e.g., <1 month) and when transplant
is not an option, the use of a tunneled, cuffed femoral
CVC may be an appropriate approach.

use is expected to be prolonged (e.g., >3 months) with-
out anticipated use of AV access, CVC may be placed
in the following locations in order of preference: internal

Suggestions not to use allogeneic endothelial implants
or pancreatic elastase to improve AVF maturation,
patency, or clinical usability or to improve AVG graft
patency or reduce thrombosis.

routine AVF and AVG patency surveillance by measuring
access blood flow, pressure monitoring, or imaging for
stenosis, that is, additional to routine clinical monitor-
ing, to improve access patency. The guidelines indicate
“monitoring of vascular access is primary, while surveil-
lance findings are supplementary, and action should not
be based solely on surveillance findings.”

Preemptive angjoplasty of AVFs and AVGs with stenosis,
not associated with clinical indicators, to improve ac-
cess patency is not recommended. There is an empha-
sis on intervention in the presence of clinical indicators
and no intervention in the absence of clinical indicators.

Management of each episode of AV access thrombosis
is at the operator’s/clinician’s best judgment and discre-
access succession plan that is consistent with the
ESKD Life-Plan.

Updated definition of CVC dysfunction: failure to main-

tain the prescribed extracorporeal blood flow required
for adequate HD without lengthening the prescribed HD
treatment.

extracorporeal blood flow of >300 mL/min at a pre-pump

differences in practice patterns among clinicians, while L -
arterial pressure more negative than —250 mm Hg.

still focusing on providing high-quality standards that

offer dialysis access choices customized to individual pa-

A fibrin sheath causing CVC malfunction can be treated A CVC fibrin sheath associated with adverse clinical

tients’ goals and preferences. The ideal access is no longer
“a fistula”; it is any type of access that is reliable, can deliver
adequate dialysis without complications, and is suitable
for each individual patient’s needs: “The right access, in
the right patient, at the right time, for the right reasons.”

The “ESKD Life-Plan,” adopted in the 2019 docu-
ment (Guideline 1), provides a patient’s individualized
lifetime map of dialysis modalities by creating a “P-L-A-
N” (patient life-plan first, then access needs). The com-
prehensive vascular access plan includes an access creation
plan, contingency plan, succession plan, and underlying
vessel preservation plan (2).

with CVC exchange, with or without balloon disruption.
No statement was made regarding disrupting fibrin
sheaths to prevent or treat bacteremia.

fibrin sheath, should be performed.

manifestations (CVC dysfunction and/or infection); a
CVC exchange, with or without balloon disruption of the

Table continued on page 14

The guidelines also have renewed approaches of older
topics to optimize the patient’s access options. For exam-
ple, they propose a surprising sequence of dialysis catheter
locations, prioritizing femoral catheterization over subcla-
vian catheterization in urgent dialysis start situations until
the AV access or peritoneal dialysis (PD) catheter can be
quickly created and used, which is justified by the poten-

tal to limit central stenosis. It is worthwhile taking the
time to read the detailed justifications to the guideline’s
statements.

The inclusion of the subclavian vein as a possible site
was also unexpected in light of the well-reported central

Continued on page 14 >
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vein stenosis following subclavian vein catheterization.
However, from a clinician perspective, subclavian vein
catheterization on an extremity, where all vascular access
options have been exhausted, is much more beneficial
than an internal jugular catheterization on the ipsilateral
side of newly created vascular access. Here, we see how
the guidelines are practical and aligned with a clinician’s
perspective. A note under the statement reads, “If one side
has pathology that limits AV access creation but allows for
CVC insertion, this side should be used for the CVC to
preserve the other side for AV access creation” (4).

The new guidelines emphasize the clinical implica-
tions of their implementation. A good example is the new
definition of CVC dysfunction, which takes advantage of
the flexibility in various HD prescriptions, according to
the duration and frequencies of dialysis regimens. Mov-
ing away from the rigid cutoff of the “>300 mL/min”
recommendation would decrease unnecessary or invasive
interventions, such as tissue plasminogen activator (TPA)
administration or catheter exchange based solely on a
flow rate.

There are other differences between the prior guide-
lines and the current ones. The current guidelines have
the benefit of almost 15 years of ample literature, includ-
ing controlled randomized trials and a more rigorous evi-
dentiary database for vascular access. Table 1 highlights
some of these differences.

Whereas one might argue that some of the updated
guidelines continue to support recommendations solely
based on expert opinion, such as maintenance angioplas-
ty of dialysis access to address “access flow dysfunction”
complications, clinicians utilizing such opinion-based
guidelines might avoid a significant increase in patient
morbidity, as well as cost to the healthcare system associ-
ated with vascular access dysfunction. This seems appro-

Table 1, continued from page 13

KDOQI 2006

The definition for diagnosing catheter-related bacteremia
adapted the following Centers for Disease Control and
Prevention (CDC) definitions for catheter-related infec-
tions, which are not based on evidence obtained from
studies of dialysis patients:

Definite: Same organism from a semiquantitative culture
of the catheter tip [>15 colony-forming units (CFU)/cath-
eter segment] and from a BC in a symptomatic patient
with no other apparent source of infection.

Probable: Defervescence of symptoms after antibiotic
therapy, with or without removal of the catheter, in the
setting in which BC confirms infection, but catheter tip
does not (or catheter tip does, but blood does not) in a
symptomatic patient with no other apparent source of
infection.

Possible: Defervescence of symptoms after antibiotic
treatment or after removal of catheter in the absence of
laboratory confirmation of bloodstream infection (BSI) in
a symptomatic patient with no other apparent source of
infection.

KDOQI 2019

The definition for diagnosing catheter-related bac-
teremia is based on evidence obtained from studies

of dialysis patients. It is practical, as it allows the use
of the dialysis circuit to get the blood cultures (BCs),
which has the benefit of preserving veins for AV access
creation but also reduces contamination.

Clinical manifestations and at least 1 positive BC from
a peripheral source (dialysis circuit or vein) and no other
apparent source, with either positive semiquantitative
(>15 CFU/catheter segment, hub or tip) or quantitative
(>102 CFU/catheter segment, e.g., hub or tip) culture,
whereby the same organism (species and antibiogram)
is isolated from the catheter segment (e.g., hub or tip)
and a peripheral source (dialysis circuit or vein) blood
sample. If available, the following would be supportive:
simultaneous quantitative cultures of blood samples
with a ratio of >3:1 [catheter hub/tip versus peripheral
(dialysis circuit/vein)]; differential period of catheter
culture versus peripheral BC positivity of 2 hours.

priate until we have better evidence-based recommenda-
tions.

In summary, the updated 2019 vascular access guide-
lines have gained refinement in development, grading,
and reporting. The expected conveyance from popula-
tion-based practice to patient-centered practice would
substantially affect overall clinical vascular access man-
agement and patient outcomes for years to come. These
guidelines are a welcome and refreshing change that can
be practically implemented by clinicians. [l

Dalia Dawoud, MD, MSc, FASDIN, is a nephrology spe-
cialist in Riverside, CA, affiliated with Renown Regional
Medical Center and Renown South Meadows Medical
Center.
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Vascular Access Guidelines
A Patient’s Perspective

By Evan Coaker

have been a dialysis or transplant patient since 1988.

Alport’s syndrome, a familial illness, struck my family

in 1971. That year, one of my older brothers became

sick at 16 years of age and died later that year. My other
two brothers got sick in 1973 and progressed to dialysis.
Both received transplants in 1975, but my oldest brother
succumbed to an opportunistic infection a year later. My
younger brother is still living.

My own history began with a kidney biopsy in 1972,
and I got regular bloodwork to monitor my kidney function
until my blood pressure began rising in the early 1980s. In
late 1987, a nephrologist spoke the words I had dreaded:
“You will need to begin dialysis soon.” I had begun to notice
I was winded and nauseated after any kind of strenuous
activity.

Of critical importance to each patient facing possible
kidney replacement therapy (KRT) is an ESKD life plan.
This strategy is about always having a contingency plan for
likely “what-ifs.” It helps to consider, with one’s family and
medical care team, what might be the likeliest changes and
difficulties. I had the relatively rare advantage of 16 years
from diagnosis to actual need for KRT. I had a chance to
carefully consider my KRT modality. I chose peritoneal
dialysis (PD) in 1988, uncomfortable with the idea of having

a fistula, which my brothers had had, but I did not like it
because of my body image as a relatively young man with
no other comorbidities. Also, I had seen how my younger
brother dealt with his fistula and the intrusive schedule of
hemodialysis, and I decided that PD was a better fit for me,
with the relative schedule independence and hidden belly
catheter. It took a painful bout of peritonitis in 1989 to
convince me to get on the transplantation list. In 1990 I
received a transplant from a deceased donor.

The transplant lasted 12 years, and in November
2002 I went back to using PD until January 2005, when
an umbilical hernia made it impractical to continue. My
nephrologist said that the peritoneal membrane was not
dialyzing well, and I had a slow leak under my skin. The
leaking PD fluid made a pale ring around my belly button.
A vascular surgeon installed a catheter in my chest, and I
began hemodialysis the next week. Shortly after that the PD
catheter was removed from my belly. In March my fistula
surgery was delayed by an infection caused when the hernia
was repaired. In May my vascular surgeon swung my left
basilic vein around under the skin in a loop to connect on
the inside of the elbow with the brachial artery. This fistula
was often mistaken for a graft because of its loop shape. I
was still using the chest catheter until about July, when I

moved to Ohio to live with my family for a more reliable
health and financial support system.

After I began hemodialysis with the fistula, I began to
deal with questions about the appearance of my arm. My
body image concerns have actually been replaced with a
desire to educate anyone who asks me about the appearance
of my arm. I have had people stare and whisper. I have
had people ask bold questions about the swelling and scars
on my forearm, sometimes with assumptions about drug
use. I simply tell the story of how dialysis works and how
it keeps me from becoming toxic and sick. This gives me
what I feel is a constructive way to explain what I live with,
as do so many other hemodialysis patients. I try to consider
contingencies so that if I have a problem with my dialysis
access, | have thought through my options ahead of time.

After 4 years with my first fistula, two separate aneu-
rysms had developed that were each about the size of a ten-
nis ball. My vascular surgeon was consulted and determined
that the cause of the aneurysms was too frequent cannula-
tion in the same areas, and suggested a straighter configura-
tion, with more potential cannulation sites, for a new fistula.
'The surgery was done in the fall of 2009, but the fistula did
not mature quickly. After several months, ultrasonography
revealed that some feeder veins were interfering with matu-
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ration. These were blocked surgically, and after another 2
months the fistula was patent. Despite the delays with the
new fistula’s patency, I was able to continue to use the old
fistula until the new one was fully mature.

When aneurysms developed in the old fistula, and a new
one was to be created, I began researching ways to protect
the new fistula from aneurysms. I was told by my vascular
surgeon about the buttonhole technique and spoke about
it to several nurses and other patients. None of the patients
knew about the technique. I was told that self-cannulation
would minimize problems with the buttonhole technique.
Many people have a fear of cannulating themselves, but be-
cause I have no concerns about self-cannulation, I decided
that it was a good option for me. Buttonhole cannulation
is similar to putting an earring through the same hole each
time. The path from the hole to the fistula is called a scar
tunnel. “Buttonhole” refers to its dimpled exterior ap-
pearance. Cannulation is best done each time by the same
person, who knows the path and angle of approach. My
first two buttonhole sites were established by someone who

specialized in creating buttonhole scar tunnels. I was told
that one possible complication with the technique was more
frequent infections.

I have been using my buttonhole site with the same fis-
tula ever since, and it has lasted 10 years with no aneurysms
and only one infection. In 2017 I had my first and (so far)
only infection, on the arterial site, and was told I could no
longer use the same location. I used rope-ladder cannulation
until I finished creating a new scar tunnel. Early this year,
excessive scarring on the venous site required a new scar tun-
nel to be started. It takes about 2 weeks of careful aim with
ordinary sharp dialysis needles to follow the same path and
establish new scar tunnels. My current technician helped
me establish the replacement scar tunnels. I did most of the
cannulation during the creation of the first and second sets
of scar tunnels. I marked the fistula farther down from the
entry point to establish the angle of approach. I kept the ink
in the same place to guide me and to keep the angle consist-
ent. I have used freckles and other skin landmarks to guide
me since then and to keep me on the “straight and narrow.”

In sum, I have managed to keep my fistulas viable despite
the complications I've had over the years.

Being a kidney patient has also had an impact on my
professional life. I worked full time all through college as
a half-time student and only took a week off in 1988 to
have my peritoneal catheter installed and to heal from that
surgery. After I graduated from college I worked as a soft-
ware trainer for several years before moving into a sales job.
I continued to work until I had my transplant, then took 4
months off to acclimate to the immunosuppressive medica-
tion. I was able to continue working until about 7 months
into my second stint on PD, when I began having trouble
with my energy levels, attempting to perform in an outside
sales job. I have worked part time over the years since.

Evan Coaker is a retired software trainer € sales consultant. He
worked for Quotron Systems, Inc., then Reuters America, on
the Advantage AE and successor market data reporting systems,

for the brokerage and trading industry, as well as NYSE floor
brokers and specialists.

Vascular Access Guidelines
An International Perspective

By Vivekanand Jha

ssues related to vascular access—the timing of crea-

tion, type, site, access care, maintenance, surveillance,

early identification of problems, and appropriate

resolution—are important determinants of the short-
term and long-term outcomes and cost of care of patients
receiving maintenance hemodialysis (HD). Calling vascular
access the lifeline of these individuals is not an exaggeration.
In the 2019 update of its Vascular Access Guideline (1),
the KDOQI Guideline Work Group made the guideline
more patient-focused, using the tagline “Right Access for
the Right Patient for Right Reasons at Right Time” with
emphasis on multidisciplinary care; individualized assess-
ment of risks, benefits, and quality of life; and factoring in
the patient’s values, beliefs, and preferences. This approach
is consistent with the value given to autonomy and patient-
centricity of care in North America.

The guideline development process has followed the
rigorous GRADE approach (Grading of Recommendations
Assessment, Development, and Evaluation), and the
statements use language that best reflects the conclusions
that can be drawn from the totality of evidence. These
guidelines satisfy the Institute of Medicine statement,
“Clinical practice guidelines are systematically developed
statements to assist practitioner and patient decisions about
appropriate health care for specific clinical circumstances.”

The highlight—the move away from the “fistula first,
catheter last” approach and the need to think about the
next access—is largely based on issues around the prevalent
HD population in the region: the elderly, those with muldi-
ple chronic comorbidities, those with previously failed arte-
riovenous fistulas with prolonged catheter dependence, and
those with limited life expectancy. The guidelines provide
specific recommendations on almost all practical issues that
are encountered in vascular access management.

How will these guidelines be used internationally?
Clinical practice guidelines developed in the industrialized
world are eagerly anticipated by medical communities in
the global south because of a lack of homegrown guidelines
and the fact that the biological issues around managing an
individual patient are broadly similar throughout the world.

Dialysis is unique among healthcare treatments in being
almost entirely dependent on public funding. The major
issues around dialysis in low-income and middle-income
countries (LMICs) have been service availability (2). Be-
cause of demands from various quarters, many LMICs are

developing HD programs. It is reasonable to expect that
vascular access care is included in the ambit of such pro-
grams. In such a situation, guidelines related to any aspect
of the care of dialysis patients have implications not only
for the individual patient but also for the healthcare system,
which needs to balance the tradeoffs involved in providing
the best possible care to an individual and to the entire pop-
ulation. Given that infrastructure for vascular access care
is weak in LMICs (3), the policymakers and professional
bodies in those countries need to decide areas in which in-
vestments should be prioritized. Local guideline adaptation
should reflect that reality, which has been acknowledged in
a general sense by the guidelines.

At risk of stating the obvious: the developing world is
not homogeneous. Parts of the LMIC population are able
to afford expensive care that uses modern technology, and it
is reasonable to grow expertise in those areas. Initially, such
care s likely to be restricted to the private sector, but it will
grow in scope as programs mature and as countries become
wealthier and are able to increase healthcare spending.

It is well known that the kidney failure population in
LMIC:s is relatively young and has fewer comorbidities.
Data from several studies have shown a high rate of early
mortality and dropouts among HD patients in LMICs
(4, 5). The contribution of access-related issues (catheter-
related sepsis, primary arteriovenous fistula failure rates)
is widely acknowledged, albeit not formally studied. To
that end, guideline implementation may be an important
public health intervention in an area where a lot of public
money is likely to be spent.

To be effective, guidelines should be implementable
in local settings. Only 9 out of 167 guideline statements
start with “KDOQI recommends,” signaling that clinicians
should be providing the recommended course of action to
most patients and that the recommendation can be adopted
as policy. For the rest, physicians need to exercise judgment.
An absence of experience limits their ability to do so.

Given that the chief rationale behind moving away from
a fistula-first approach is patient demographics, this may
still be the most appropriate population-level policy choice
for LMICs.

Education directed at care delivery is another key
intervention. For example, a large proportion of kidney
failure patients first come to a nephrologist only when
dialysis is imminent (6), and dialysis is initiated through

a temporary catheter, which may be left in place for longer
than the 2 weeks recommended by the guideline. Cost is
offered as the justification, but patients end up spending
far more in the long term because of complications such as
catheter-related sepsis, vascular stenosis, and the need for
repeated procedures. It is not uncommon to see young HD
patients with stenosis/thrombosis at multiple sites. Educa-
tion about timely referral for access decisions and vessel pro-
tection as recommended by the guideline needs to percolate
down to general practice physicians, endocrinologists, and
other specialists who treat patients with kidney disease—
something that the local nephrology communities and
health systems should prioritize.

Training of personnel to provide the guideline-recom-
mended care needs to be prioritized. In the first instance,
the focus should be on the basics: timely referral, vessel pro-
tection, correct use of fistulae and catheters, regular access
surveillance, and implementation of quality improvement
programs. Given the difficulty in providing care to a patient
with a failed access, a core tenet of access care in LMICs is
to ensure that the first access is optimal and stays healthy.

Developing a cadre of vascular access experts—physi-
cians, surgeons, radiologists, and nurses—is not easy. In the
absence of local expertise, overseas help is required. Many
countries, like the United States, do not allow hands-on
training to overseas doctors not licensed to practice locally.
Exchange programs, such as the International Society of
Nephrology Education Ambassador and Sister Center pro-
grams (7) in which experts (both medical and allied health
professionals) travel to LMIC centers and provide training
along with help with setting up the program, are of value.
Simulation-based training and videos are being increasingly
used.

The guideline lays down an extensive research agenda,
to which we should add the need for collection of high-
quality data about dialysis that includes information about
vascular access use and outcomes in sufficient granularity,
health economic studies to help with priority-setting in
LMICs, and implementation studies that can test interven-
tions appropriate for local settings.

To maximize the returns on investment from public
funding, LMICs should set up centers of excellence. In ad-
dition to service provision, these centers should be charged

Continued on page 16 >
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with setting up training programs, starting from broad-based
expertise in surveillance and the correct use of vascular access
and scaling up as needed, using the KDOQI vascular access
guidelines as the driver. This process should be driven by lo-
cal data and will need assessment. Large countries will need
several such centers; small countries may come together to
develop a regional center that could serve the population in
the region.

In conclusion, this document lays out an excellent set
of standards that countries can use as an aspirational docu-
ment and develop their own tiered but resource-sensitive

guidelines. |

Vivekanand Jha, MBBS, MD, DM, PhD, is executive direc-

tor of the George Institute for Global Health, India; professor of
nephrology, University of Oxford; conjoint professor of medicine,

University of New South Wales, Sydney; and president of the

International Society of Nephrology.
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Hemodialysis Access 101

By Mukesh Sharma and Vandana Dua Niyyar

emodialysis vascular access remains both

the lifeline and an Achilles heel for patients

receiving hemodialysis (HD). Vascular ac-

cess management was revolutionized by
the Fistula First initiative, which led to a robust increase
in arteriovenous fistula (AVF) placement in prevalent
hemodialysis patients in the United States. However,
>80% of dialysis patients still start HD with a central
venous catheter (1).

An ideal hemodialysis access would provide long-
term, consistent, reliable, adequate dialysis with mini-
mal complications. Unfortunately, the ideal access does
not yet exist. Rather, each access must be optimized for
each individual patient. The updated Kidney Disease
Outcomes Quality Initiative (KDOQI) guidelines rec-
ommend a patient-centered approach and the develop-
ment of an ESKD life plan that considers patients’ needs
and preferences (2).

Types of arteriovenous access
Arteriovenous fistula

An AVF is created by surgical or endovascular connection
of an artery to a vein (Endovascular AVF are discussed
in detail elsewhere in this issue). AVF are typically cre-
ated at the forearm (radial artery), upper arm (brachial
artery or proximal radial artery) and occasionally lower
extremity (femoral artery). Once mature, fistulae require
minimal interventions to maintain patency and are as-
sociated with lower infection rates as compared to other
AV access. However, AVF have high non-maturation
rates, may need additional interventions prior to matu-
ration, and require a long time between surgery and suc-
cessful use for dialysis (1, 3, 4).

Arteriovenous graft

For patients with inadequate veins for an AVE, an arte-
riovenous graft (AVG) is an acceptable alternative. In
addition to an AVG created by using the same upper
extremity vessels as mentioned above for AVE, lower-ex-
tremity femoral grafts are also commonly used. Patients
with limited options can also receive AVGs in exotic lo-
cations, such as chest wall “necklace” grafts by use of
the axillary artery. The Hemodialysis Reliable Outflow
(HeRO) graft is a subcutaneous hybrid device that com-
bines an upper extremity AVG with a venous outflow
catheter component through a titanium connector and
can be used in patients with central stenosis. Grafts typi-
cally require fewer interventions than AVF before suc-

cessful cannulation but have higher rates of infections
and thrombosis, and they require more interventions to
maintain long-term patency (1, 3, 4).

Catheters

HD catheters are usually placed into large central veins
draining into the superior vena cava (SVC) or the inferi-
or vena cava (IVC). Nontunneled HD catheters provide
emergent access for HD, and tunneled catheters serve
as a bridge to permanent AV access. However, catheters
are associated with the highest rate of infections among
all AV access, frequent dysfunction, and central venous
stenosis (1, 3, 4).

Determining the best AV access
for your patient

The key to establishing an optimal access is the adoption
of a multidisciplinary approach to establish a long-term
life plan for each patient and to individualize the access
for each patient. The needs of a young, relatively healthy
patient with minimal comorbidities vary vastly from
those of an elderly patient with multiple comorbidities
and a limited life expectancy; the dialysis access should
be tailored accordingly. Table 1 summarizes a five-step
approach to devising such a plan for HD access.

Preoperative evaluation

Patients with advanced chronic kidney disease may
have comorbidities like diabetes, obesity, and periph-
eral vascular disease and often require frequent hospi-
talizations (increased phlebotomies and intravenous line
placements) that may negatively affect the vasculature.
The updated KDOQI guidelines recommend a greater
emphasis on preoperative clinical examination to assess
patients and their vessels before the placement of vascu-
lar access (2). Preoperative vascular mapping is akin to
preparing a blueprint before surgery to help select the
best suitable vein and artery to maximize the success of
AV access placement.

Physical examination, ultrasonography, and/or ve-
nography may be used individually or in conjunction
with each other (3—6). The chest wall should be exam-
ined for the presence of any collateral veins, scars from
previous central line or catheter placements, implant-
able cardioverter-defibrillators, or other features that
may indicate underlying central vein stenosis. Evalua-
tion of the arterial system includes comparing bilateral
extremity pulses, differential BP measurements in both

arms, and Allen’s test. Duplex ultrasonography is useful
in assessing both anatomy and function of the vascu-
lature, especially calcifications in arterial walls, patency
of the palmar arch, and identification of suitable veins
for anastomosis, including perforating veins required for
the creation of percutaneous AVE. The veins are evalu-
ated for patency, compressibility, diameter, and depth.
Venography provides additional information about
central vein patency and can be done with the use of
iodinated contrast material or CO; angiography. Several
studies have shown improvement in AVF placement and
successful use when preoperative vascular mapping was
used to guide AVF surgery (7, 8). An individualized ap-
proach to vascular mapping should be taken, with care-
ful consideration of the patient’s risk factors for access
type and failure, and the advantages and disadvantages
of each mapping technique (Table 2).

Postoperative evaluation

The benefits of AVF are not realized until it can be suc-
cessfully used for dialysis. An AVF must mature to the
point at which it is easily palpable and superficial (for
cannulation by the dialysis staff), it has a large enough
diameter (for cannulation with large-bore dialysis nee-
dles), and has adequate blood flow (to sustain the pull
from the blood pump). Physical examination of AV ac-
cess is an easy, cost-effective technique that can help pre-
dict maturation correctly in 70% to 80% of patients (9),
but experience varies greatly among dialysis centers and
staff. Postoperative ultrasonography measuring three
variables—AVF diameter, depth, and blood flow—has
been shown to be useful in predicting the likelihood of
AVF maturation (10). AVF ultrasonography can also
help detect inflow stenosis or accessory veins that may
contribute to immaturity.

Maintenance of HD access

Once AV access is successfully used for dialysis, regular
monitoring and surveillance are necessary to maintain
access patency. Physical examination can be used to
detect early access dysfunction. The main components
of physical examination are inspection (look for arm
swelling, presence of collateral veins, skin overlying the
aneurysmy(s), signs of distal ischemia), palpation (feel
for thrill—a strong bounding thrill or hyperpulsatil-
ity may denote an outflow stenosis), and auscultation
(listen for a bruit—a normal low-pitched continuous
systolic-diastolic bruit vs. a high-pitched monosystol-
ic bruit or whistle due to stenosis). In addition, two
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simple tests—arm elevation (AVF collapse
rules out significant outflow stenosis) and
augmentation (strong augmentation of thrill
on manual occlusion of mid AVF rules out
significant inflow stenosis)—yield important
information and can be performed in under
a minute.

Point-of-care ultrasonography (POCUS)
is currently underused in dialysis units. Di-
alysis staff can easily be trained to use PO-
CUS (11) to guide cannulation, assess ma-
turity, and minimize infiltrations. In one
study, ultrasonography-guided cannulations
allowed for earlier cannulations (35 vs. 63
days) and decreased catheter dependence (68
vs. 98 days) (12). POCUS can also help with
bedside evaluation of aneurysms and identify
alternative sites for cannulation. Aneurysms
with rapid increase in size, overlying skin
erosion, or both are at risk for spontaneous
rupture and should be referred for surgical
intervention.

Endovascular interventions may help to
maintain AV access patency and generally re-
quire an angiogram, followed by balloon an-
gioplasty, stent placement, or both as needed.
Thrombosed accesses can be salvaged by en-
dovascular or surgical thrombectomies.

Conclusion

All members of a dialysis care team should
have a basic understanding of dialysis access,
and nephrologists should be the leaders in a
multidisciplinary collaboration to develop
and implement an individualized vascular
access plan for each of their patients. M

Mukesh Sharma, MD, FASN, FASDIN, is a
physician with Sierra Nevada Nephrology Con-
sultants. Vandana Dua Niyyar, MD, FASN,
FASDIN, is professor of medicine with the di-
vision of nephrology, department of medicine,
Emory University.
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Table 1. Plan for hemodialysis vascular access

5 STEPS TO A LIFE TERM VASCULAR ACCESS PLAN

\Y CONTINGENCY/ FUTURE PLANNING °

AVF vs. AVG vs. PD vs. Long term Catheter for patients (with limited
life expectancy or special medical circumstances)

Educate patient on vein preservation (Vascular real estate planning:
lab draws on dialysis; venipuncture on dorsum hand veins, avoiding

| PLAN .
Determine the best AV access for the
patient
1] GROUNDWORK .
Preparing a Blue Print for AV access
creation PICC lines/mid-lines)
- where, by whom, when ? .

Schedule for vascular mapping — both vein and arterial evaluation

* Ultrasound vein mapping vs. venogram

1l SURGERY .
Open Surgery
Percutaneous AVF

Provide feedback and recommendations to the surgeon for the best
possible site and type of AV access based on patient’s vein
mapping/venogram

* Coordinate access surgery with an experienced vascular access
surgeon/interventionist

IV SUCCESSFUL AND CONTINUED USE o

Rule of 6’s (6mm diameter; <6mm deep; >600cc/min blood flow) for
maturation

* Devise a cannulation protocol — start with small needles, tourniquet,

Close Follow-Up Post-surgery

step ladder technique vs. buttonholes

* Experienced ’Star cannulators’ in each HD unit for new AVF/G’s
* Use POCUS if available for cannulations

Monitoring/Surveillance of AV access .
Feel, Hear)

Periodic physical exam of AV access: One minute access exam (Look,

* Arm elevation test, Augmentation test

Plan early for next AV access o
— where, by whom, when ?

Early referral to vascular access center if problems with the access
Don’t wait until the current AV access fails

Table 2. Comparison of different vascular mapping techniques

10.

Vascular Advantages
Mapping
Technique
Physical * Cost- and time-effective
examination * Noninvasive
* Convenient
Ultrasound * Noninvasive
* Direct visualization of both
veins and arteries
* Provides information on
both structure and function
Venogram * Direct visualization of

veins, including accessory
veins and collaterals

* Best option to evaluate
central veins
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Arteriovenous Access by Nephrologists
Percutaneous Creation of Arteriovenous Fistula

By Umar Waheed

utologous fistulae  (AVF),
compared with prosthetic arteriovenous grafts
and central vein catheters, are the most effective
hemodialysis vascular access option for patients
who require renal replacement therapy because of ESKD
(1). The effects of autologous AVF include lower thrombosis
and infection rates, fewer hospital admissions for access
revision, significantly lower mortality rates, increased life
expectancy; and lower healthcare-related costs (2, 3).

However, there are many challenges to the successful
use of an autologous AVE One hindrance is the relatively
high early thrombosis and failure to mature rate. Surgjcally
created AVF failure rates are high, and primary/secondary
patency rates are low (4). Thus, an important logistic
challenge is the well-timed placement and maturation of a
functional AVE Unfortunately, early loss of patency leads to
high central venous catheter use, lengthy catheter contact
time, additional procedures to maintain catheter patency,
and attempts at AVF maturation and salvage. These
additional procedures adversely affect fistula patency and
lead to further frequent interventions (5).

Percutaneous creation of AVF (pAVF) for hemodialysis
access in patients with kidney disease now allows for AVF
creation in the outpatient setting. This provides nephrolo-
gists the opportunity to create an AVF in dialysis access
centers in a safe and effective manner. Inasmuch as these
procedures are entirely percutaneous, the advantages in-
clude quicker initiation of hemodialysis, quicker maturation
times, and reduced costs and complications. Two devices are
currently available to create pAVE

arteriovenous

Ellipsys Vascular Access System

The Ellipsys percutaneous arteriovenous fistula device
(Avenu Medical, Inc., San Juan Capistrano, CA) (Figure
1) is a single venous catheter vascular access system that
uses thermal resistance energy to create an arteriovenous
anastomosis with fusion of the arterial and venous walls
between the proximal radial artery and the perforating
vein in the proximal part of the forearm (6). Overall, it has
demonstrated good cumulative patency rates for as long as
2 years (7).

Figure 1. Top, Ellipsys catheter.
Bottom, Ellipsys power controller.

The procedure is straightforward. First, with continuous
ultrasound guidance, a retrograde venous puncture is
made into the median cephalic or median basilic vein. The
needle is advanced over a micropuncture guidewire to the
perforating vein (Figure 2).

Figure 2. Procedure for percutaneous
arteriovenous vascular access

Left, perforator anatomy. Right, access.

Then, the needle is advanced into the adjacent proximal
radial artery (PRA). Next, a 6-Fr Glidesheath Slender
(Terumo Interventional Systems) is inserted through the
perforating vein into the PRA. The Ellipsys catheter is now
introduced. The sheath is retracted to the more superficial
part of the perforating vein, and gentle traction is applied to
the Ellipsys catheter until the tip of the device engages the
anterior wall of the PRA. This provides tactile resistance to
further traction. Next, the catheter is closed, which captures
the arterial and venous walls between the tip and the base
(Figure 3). To confirm proper positioning of the device, a
display on the power controller can verify correct tissue cap-
ture. Next, the device is activated with thermal energy, and
a side-to-side elliptical anastomosis is formed between the
perforating vein and the PRA.

Figure 3. Wall capture, application
of thermal energy, and anastomosis
creation

After the device is removed, immediate improvement of
flow and acceleration of maturation is induced by angio-
plasty balloon dilatation of the anastomosis with a 4- x 20-
mm or a 5- x 20-mm monorail balloon catheter (Boston
Scientific Corporation) (Figure 4). This may reduce the
postanastomotic stenosis observed in earlier studies (Figure

5).

Figure 4. Left, Anastomotic narrowing.
Right, creation of percutaneous
transluminal angioplasty showing
balloon waist

Figure 5. Left, complete balloon
effacement. Right, flow of 770 mL/
min after percutaneous transluminal
angioplasty

With a single entry into a low-pressure venous system and
short procedure times (most cases require 10 to 20 minutes,
and several have been performed in under 10 minutes),
the procedure is highly effective. The use of real-time ultra-
sound guidance eliminates radiation exposure for both the
physician and the patient. In addition, the pAVF in the set-
ting of advanced chronic kidney disease eliminates the risk
of radiocontrast nephropathy.

Wavelinqg EndoAVF System

The WavelinQ endoAVF system (Figure 6) consists of
a 4-Fr venous catheter, a 4-Fr arterial catheter, and an
electrosurgical generator (Becton Dickinson, Franklin
Lakes, NJ). The catheters are lined with square magnets and
have rotational indicators that help with alignment during
AV access creation (Figure 7).

Figure 6. Wavelinq EndoAVF system

Under ultrasound guidance, the selected vein and artery
are accessed. Next, under fluoroscopy, the arterial catheter
is placed into the creation site in the proximal forearm over
a 0.014-inch guidewire through an introducer sheath. The
venous catheter is then similarly placed.

Figure 7. Arterial and venous
catheters, Wavelinq EndoAVF
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The anastomosis site will vary on the basis of the patient’s
anatomy but is typically a proximal ulnar—ulnar or proximal
radial-radial anastomosis. As both catheters traverse
their respective vessels to reach the creation site, they are
rotationally aligned so that the electrode and ceramic
backstop are facing each other (Figure 8). Once they reach
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the creation site, confirmation of placement is made by the
operator with the help of the rotational indicators.

Figure 8. Arterial and venous
catheters alignhed

Weavelind]
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The magnets attract, coapting the catheters together. The
device is then activated to deliver 60 W of radiofrequency
energy for 0.7 seconds through the venous electrode to cut
a precise channel to the arterial backstop. The devices are re-
moved, and a fistulogram is performed to confirm success-
ful endoAVF creation. When feasible, a deep brachial vein
may be embolized to divert arterialized flow to the more
superficial cephalic, median cubital, and basilic veins to en-
hance maturation.

Advantages of pAVF

The side-to-side anastomosis configuration of pAVF leads
to a modest flow to various outflow veins. This is excellent
because it leads to lower access pressure and may contribute
to fewer complications such as aneurysm formation, steal
syndrome, recurrent access stenosis, and the resultant need

for frequent reintervention. The perforating vein flows from
the deep veins of the forearm to the superficial venous sys-
tem, which allows for vessel maturation. Multiple outflow
veins can potentially be developed for cannulation, including
the cephalic vein, medial cubital vein, median basilic vein,
and basilic vein. Thus, different cannulation options may be
available for accessing the pAVF to provide dialysis.

The path forward for patients requiring creation
of a traditional AV access with open surgery is one of
many complexities and potential delays. Several steps
can negatively affect the timeline to a functional AVE
including vessel mapping, referral to surgery, surgical
consultation along with additional anesthetic and associated
investigations, surgical time in the operating room, surgical
follow-up, and return referral for maturation evaluation and
access cannulation. However, pAVF creation significantly
reduces the time from recognition of the need for AV
access creation to the creation of a pAVE Additionally, it
gives the nephrologist more control over the access process.
Ultimately, this technique has demonstrated its success by
allowing nephrologists to create an AV access within 1 to 2
days after patient referral. In some cases, the achievement of
ultrasound maturation criteria and use has occurred as early
as 2 weeks after pAVF creation (8).

In brief, pAVF technology is a useful tool for dialysis access
creation because it allows for more direct involvement by the
nephrologist and lower-cost procedures in the outpatient
setting. It has many advantages over traditional surgical AVF
creation and is a feasible alternative to open surgical AVF
creation for patients with favorable vascular anatomy. [l

Umar Waheed, MD, specializes in nephrology and vascular
surgery and is affiliated with Banner University Medical
Center, Phoenix.
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The Relevance of High Flow Arteriovenous
Access for the Nephrologist

By Bhavnish Bucktowarsing

orty percent of end stage kidney disease (ESKD)
patients have a history of heart failure, and 39%
have a history of ischemic disease at baseline [He-
modialysis (HEMO) study]. An arteriovenous
(AV) access is the preferred access for dialysis, as it reduces
risks of infections and hospitalizations and need for inter-
ventions. It is well documented that the creation of AV ac-
cess can cause or aggravate heart failure (1). Typically, this
occurs when an AV access turns into a high flow circuit,
with resultant high output cardiac failure. In this article, we
explore how the recommended access of choice for dialysis
can sometimes be detrimental to a patient’s cardio-pulmo-

nary health.

Coming to a definition for high flow
AV access

High output cardiac failure is associated with AV access that
has blood flows >1.5 L/min (2—4). When access flow (Qa)
exceeds 30% of cardiac output (CO), the risk of develop-
ing high output heart failure increases. A Qa/CO ratio of
>0.30 should be used as a screening tool to perform further
cardiac testing. Another criterion that can be used includes
AV fistula (AVF) flow =1.5 L/min. It is to be noted that
upper-arm AVF are at higher risk (5).

How does an AV access turn into a high flow
circuit?

After creation of an AV access, the vascular endothelium
undergoes structural and functional changes due to release
of nitric oxide following the increase in blood flow through
the newly created low resistance circuit (6). There is a series
of adaptations and sometimes maladaptations in cardio-pul-

Figure 1. High flow AV access flowchart

Suspect High Flow AV access
-Dilated and tortuous
-Brisk thrill and bruit

-Cardiopulmonary
dysfunction

Address reversible cause if
possible

monary physiology. Left ventricular (LV) mass increases (7).
The increase in IV mass can occur over a period of 3 months
(8). When blood flows through an AV access, it bypasses the
capillary beds and essentially shunts blood back to the heart
with nonphysiologic pressures and velocities. The resultant
higher filling pressures cause significant atrial stretch, which,
per Starling’s Laws, results in a higher CO.

Why is it important to remain vigilant about
high flow AV access?

Common scenarios encountered in clinical nephrology in-
clude patients with recurrent hospitalizations for volume
overload, acute-on-chronic hypoxic respiratory failure, and
decompensated heart failure, despite compliance to outpa-
tient dialysis and dietary restrictions. One should always
inspect the fistula and proceed with further investigations if
clinical suspicion for high flow AVF arises (Figure 1).
During dialysis, there are significant enough hemody-
namic changes, such that a high flow AV access can become
a life-threatening condition for ESKD patients. A study
entitled “Characteristics of sudden death in hemodialysis
patients,” by Bleyer et al. (9), postulated that 35% of sud-
den deaths occur within the first 12 hours after dialysis due
to critically low levels of cardiac index (<2 L/min/m?). End
organ perfusion can be fatally impaired if a high flow AVF is
present and “steals” much of the already-compromised CO.

What should be done once a high flow AV
access is confirmed?

Once a Qa/CO > 30% is confirmed (mainly through di-
alysis Qa measurement and echocardiogram to determine

CO), a multidisciplinary approach is recommended. Re-

If no reversible causes, seek
vascular surgery for flow
reduction

If yes, recommend

Obtain access flow with
doppler study (Qa)

multidisciplinary work up to
rule out reversible causes of
cardiacand lung disease. If

no, monitor periodically

Obtain Echocardiogram for
cardiac output (CO)

Qa/CO > 30%?

versible causes of cardiac dysfunction, as well as a primary
pulmonary disease, need to be ruled out (e.g., worsening
ischemic cardiomyopathy; valvular diseases, chronic obstruc-
tive pulmonary disease, restrictive lung disease, infectious
process, malignancy). If no other explanation exists for de-
clining cardio-pulmonary status, then the expertise of a vas-
cular surgeon needs to be sought to consider access banding
for flow reduction. [l

Bhavnish Bucktowarsing, is a board-certified general and inter-
ventional nephrologist at Kidney & Hypertension Consultants
Inc, in Canton, Ohio.
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The Age of Point-of-Care Ultrasonography
A Nephrologist’s Perspective

By Daniel W. Ross, MD, MPH

“Good morning, Dr. Ross!”
the emergency medicine
resident said. “Thank you
for consulting on this case
of acute kidney injury. We
performed a sonogram of
his lungs, heart, kidneys, and
bladder. We’ve determined
that he is volume depleted
and has no signs of urinary
obstruction.”

“Good evening, Dr. Ross!”
the critical care fellow said.
“We need to pull fluid on bed
12; he’s got B lines on lung
ultrasonography.”

s a nephrologist, I must be able to contribute

to conversations about the etiology of

acute kidney injury and volume status. In

this rapidly evolving medical landscape,
nephrologists need to be ultrasound savvy. We are in
the dawning of the age of point-of-care ultrasonography
(POCUS) in medicine, and the nephrology community
has an opportunity to forge ahead.

One of the most important applications of
POCUS in nephrology (also known as POCUN) is
in assisting with the diagnosis of acute kidney injury.
A nephrologist rounding with an ultrasound machine
in his or her pocket can rapidly diagnose obstructive
uropathy and avoid the lag in diagnosis associated
with ordering a formal ultrasound. Moving beyond
the kidney, POCUS has been shown to be a valuable
tool in managing volume status. The same probe that is
used to acquire images of the kidneys can also be used
to look at the lungs and heart. Lung ultrasonography
can help nephrologists evaluate extravascular lung
water and pleural effusions. Nephrologists can also
perform limited echocardiography to evaluate cardiac
contractility and inferior vena cava (IVC) size. Both lung
ultrasonography and limited cardiac echocardiography
are useful in tailoring ultrafiltration prescriptions in
hemodialysis patients (1, 2). There is also mounting
evidence that nephrologists can use POCUS to assess
venous congestion by looking at the IVC, hepatic,
portal, and renal veins (3).

The wave of POCUS is sweeping through American
medical schools and internal medicine residency
programs (4, 5). Twenty-eight percent of American
medical schools have a POCUS curriculum (4). Before
long, many of our nephrology trainees will be entering
fellowships with the ability to use an ultrasound probe
to acquire images of the heart, lungs, kidneys, and
bladder. Whether by design or by time, POCUS is
coming to nephrology.

At Emory University, ultrasound has been part of
the nephrology fellowship curriculum since 1994 (6).

Dr. W. Charles O’Neill has trained a generation of
nephrologists from across the country in diagnostic
kidney ultrasound at his weekend course and mini
fellowship. Now, in the last decade, nephrologists have
begun to look beyond the kidney and vascular access
and are using ultrasound to assess volume status and
hemodynamics. In 2016, I, along with a few other
nephrologists and critical care physicians, taught the
first POCUS for nephrologists course at the National
Kidney Foundation (NKF) Spring Clinical Meetings.
At that meeting, there was palpable excitement about
learning ultrasonography of not just the kidneys but
also of the lungs and the heart. Yet, many attendees had
no access to an ultrasound machine, and others had
never even touched an ultrasound probe. Fast forward
to NKF 2019, where most attendees were coming to
the course with a working knowledge of POCUS, and
many had access to portable ultrasound machines.

Figure 1 shows that academic interest in POCUN
has gained popularity in the past decade. A rudimentary
PubMed search for “point of care ultrasound kidney”
shows that there has been an increase in the number
of publications on the subject each year. Interest in
POCUN, however, goes beyond building medical
literature. There has been a concerted effort by members
of the nephrology community to offer hands-on
training in POCUN. Short courses are offered annually
where nephrologists can learn about heart, lung, and
kidney ultrasound (Table 1). There is now a one-year
ultrasound fellowship for internists at the University of
Pennsylvania, and nephrologists are eligible to apply.

Much of the momentum for POCUN has come
from social media and web-based platforms. A
number of Twitter-savvy nephrologists regularly post
educational vignettes and images. One website (https://
nephropocus.com/) can serve as a “one-stop shop” for
all things POCUN. Another website (https://www.
sononephrology.com/) has a section on POCUN
literature and offers guidance on where to find training
and certification. The website https://www.renalfellow.
org/ has an image gallery as well as an education series,
entitled “Focus on POCUN.”

There is evidence that nephrologists can become
proficient in POCUS with appropriate training (7).
Nephrologists can learn to image the IVC just as well
as cardiologists (8). Lung ultrasonography can be effec-
tively taught to nephrologists in a short session (9). En-
thusiasm for POCUN is high, and we know that ultra-
sound skills can be effectively taught to nephrologists.
The question that lingers is “How do we get to a point
where POCUN is an established and required part of
our clinical practice?” The Accreditation Council for
Graduate Medical Education (ACGME) includes pro-
ficiency in POCUS for other medical specialties, such
as pulmonary and critical care. Figure 2 shows a road-
map of how to incorporate ultrasound into nephrol-
ogy training so that it might, one day, be an ACGME
requirement. This roadmap is based on the experiences
of other medical specialties that have all relied on a con-
certed effort by professional societies.

The next time an emergency medicine resident or
critical care fellow approaches a nephrologist with his
or her interpretation of a POCUS exam, the nephrolo-
gist should be able to verify and, when necessary, chal-
lenge those findings. We are at a crossroads. If we move
forward now, then we have a chance to be innovative
and ahead of the POCUS learning curve. If we delay,
we risk being the only doctors in town without the
modern stethoscope. l

Daniel W. Ross, MD, MPH, is an academic nephrologist
at the Donald and Barbara Zucker School of Medicine at
Hofstra-Northwell in Long Island, New York. He has been
using point-of-care ultrasonography to treat patients with
kidney disease for the past five years.
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Kidney Controversy
TO LIGATE OR NOT

By Edgar Lerma

n 2019, a randomized controlled trial to evaluate

the effect of arteriovenous fistula (AVF) ligation

on cardiac structure and function in stable

kidney transplant recipients was published in
Circulation.

Kidney transplant recipients (>12 months post-
transplantation) with stable allograft function were
randomized to AVF ligation versus no intervention
(control). The primary outcome was the change in
left ventricular (LV) mass [obtained by performing
cardiac magnetic resonance imaging (MRI) at base-
line and at 6 months], whereas secondary outcomes
included changes in LV volumes, left and right atrial
areas, LV ejection fraction (LVEF), N-terminal pro-
hormone B-type natriuretic peptide (NT-proBNP)
levels, cardiac output/index, brachial flows (ipsilateral
to AVF), and pulmonary artery (PA) velocity.

Sixty-four of 93 screened patients were rand-
omized to the AVF ligation (n = 33) versus no inter-
vention/control (n = 31) groups. A mean decrease of
22.1 g [95% confidence interval (CI), 15.0-29.1] was
observed in LV mass in the AVF ligation group ver-
sus an increase of 1.2 g (95% CI, -4.8 to 7.2) in the
control group (p < 0.001). In addition, decreases in
LV end-diastolic volumes (LVEDVs), LV end-systolic
volumes (LVESVs), cardiac output (CO), cardiac in-
dex, atrial volumes, and NT-proBNP were also dem-
onstrated in the AVF ligation group (p < 0.01).

\_

Does elective AVF ligation affect
cardiovascular remodeling?
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Visual Abstract by Edgar V. Lerma, MD, FASDIN

Conclusions Electve igation of patent AVF in adults with stable
kxdney transplant function resulted in chinically sgnficant reduction of
LV myocarcial mass.

The authors of this study concluded that “Elective
ligation of patent AVF in adults with stable kidney
transplant function resulted in clinically significant
reduction of LV myocardial mass.”

In this set of articles, Dr. Aisha Shaikh and Dr.
Loay Salman discuss the clinical and practical

implications of these findings to everyday practice. M

Edgar V. Lerma, MD, FASN, FASDIN, is clinical professor
of medicine in the section of nephrology at the University
of Winois at Chicago College of Medicine, and is affiliated
with Associates in Nephrology, SC, in Chicago, IL.
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Controversy

To Ligate or Not Ligate Arteriovenous Accesses:

PRO

By Aisha Shaikh, MD

rteriovenous fistula (AVF) is the preferred

vascular access in hemodialysis patients

because of its superior long-term patency and

low risk of infection (1). The impact of AVF
on the cardiovascular (CV) system has been an area of
interest to the scientific community for decades, from the
time soldiers sustained traumatic AVF in the battlefield to
the first description of AVF use in dialysis patients in 1966
2).

The creation of an AVF between an artery and a vein
diverts the blood from the high-resistance capillary system
to the low-resistance venous system. The shunting of blood
causes an immediate decline in peripheral vascular resist-
ance, increases the venous return to the heart, and increases
the cardiac output. These hemodynamic changes lead to
an increase in left ventricular (LV) filling pressure and can
cause LV hypertrophy (LVH) as a result of cardiac remod-
eling (3). In some patients, the cardiac remodeling can be-
come maladaptive and result in high-output heart failure.
In a prospective study, Basile et al. (4) demonstrated that

patients with AVF flow rate of >2 L/min have a higher risk
for the development of high-output heart failure.

LVH is highly prevalent among ESKD patients, and it
is associated with increased risk of heart failure and death.
Several factors contribute to the development of LVH in
ESKD, including hypertension, volume overload, anemia,
and the presence of an AVE A study by Dundon et al. (5)
showed a 12.7% increase in LV mass within 6 months of
AVF creation.

It is important to note that observational studies
have shown that AVF use is associated with better CV
outcomes compared with central venous catheter use in
ESKD patients (6). It should be noted, however, that the
observational data are riddled with selection bias, and the
superior patient outcomes associated with AVF use are at
least partly due to patient-related factors rather than solely
to the type of vascular access (7). In summary, on one
hand the AVF can have an adverse impact on the cardiac
structure and function in some patients, but on the other
hand AVF use is associated with better clinical outcomes

in the majority of ESKD patients. Hence, AVF is the
vascular access of choice in hemodialysis patients unless
a contraindication to AVF creation exists, such as heart
failure, severe vascular disease, advanced age, or poor life
expectancy.

Kidney transplantation is the preferred treatment for
ESKD. CV disease remains the leading cause of death in
ESKD patients even after kidney transplantation. Several
factors contribute to the higher prevalence of CV disease
in kidney transplant recipients, and many of these CV
risk factors are acquired before the kidney transplanta-
tion. LVH is common in kidney transplant recipients and
is associated with increased CV morbidity and mortality.
Although LVH improves after kidney transplantation, it
does not completely reverse (8). Therefore, the impact of
a functioning AVF on cardiac structure and function be-
comes relevant in kidney transplant recipients with a stable
allograft function. Several nonrandomized observational
studies have demonstrated that AVF ligation in kidney

Continued on page 24 >
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transplant recipients leads to a decrease in LV mass, but
until recently no randomized controlled study had been
conducted to show the impact of AVF ligation on LV
mass in kidney transplant recipients (9, 10).

In 2019, Rao et al. (11) conducted a randomized con-
trolled trial in which kidney transplant recipients with
stable kidney allograft function were randomized to AVF
ligation or no AVF ligation 1 year after kidney transplan-
tation. The baseline characteristics were well matched in
the two groups. All patients underwent cardiac magnetic
resonance imaging (MRI) at baseline and at 6 months
to assess the change in LV mass. AVF flow rates were
not reported in this study, and both groups had the same
proportion of forearm and upper arm AVE The follow-
up cardiac MRI showed that the AVF ligation group (n =
27) had a 15% reduction in the LV mass, whereas no sig-
nificant change in LV mass was observed in the control
group (n = 27). The study provides clear evidence that
regression in LV mass index occurs after AVF ligation
in kidney transplant recipients, but the question that re-
mains unanswered is whether the decrease in LV mass
index translates into better CV and overall outcomes.

Currently, no guidelines exist to determine the fate of
the AVF after kidney transplantation.

The advantage of having a functional AVF after kid-
ney transplantation is that it can be used for future dialy-
sis if the kidney allograft fails. AVFs have a high primary
failure rate, and a functional AVF is a precious commod-
ity. Therefore, abandoning a functional AVF is not a

straightforward decision.

The long-term kidney allograft outcomes have im-
proved, and the decision to ligate an AVF after kidney
transplantation should be based on several patient-related
and AVF-related factors. The goal should not be to merely
preserve an AVF at all costs. Several factors must be taken
into account when making the decision regarding the fate
of the AVF after kidney transplantation, such as the likeli-
hood of kidney allograft failure, AVF flow rate and its im-
pact on cardiac structure and function, local effects of the
AVF (e.g., aneurysms), and patient preference (cosmetic,
functionality of the arm). Clinicians must also be familiar
with AVF flow reduction procedures that may help pre-
serve a functional AVF while potentially addressing the
complications resulting from the high flow AVF (12).

The approach to AVF ligation after kidney transplan-
tation must be patient-centered, and a one-size-fits-all
approach must be avoided. The recent study by Rao et al.
(11) offers a clear insight into the impact of AVF ligation
on cardiac structure. We look forward to future studies
to learn whether these structural cardiac changes trans-
late into better outcomes. Until then we must continue
to individualize the decision regarding AVF ligation in
kidney transplant patients. [l

Aisha Shaikh, MD, is affiliated with the James ]. Peters Ver-
erans Affairs Medical Center in New York City.
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Controversy

To Ligate or not Ligate Arteriovenous

Accesses: CON

By Loay Salman

idney transplantation remains the best treat-

ment option for patients with end stage kid-

ney disease (ESKD). However, a dilemma

faces healthcare providers when they care for
ESKD patients: whether to ligate the patients arterio-
venous (AV) access after kidney transplantation or leave it
patent and maintain it. There is still considerable disagree-
ment among providers on the best course of action when
dealing with an AV access after kidney transplantation (1).
In this article, I will discuss the disadvantages of ligating an
AV access after kidney transplantation.

The 1-year and 5-year kidney graft survival rates range
between 87% and 95% and 65% and 83%, respectively,
based on a donor’s status (2). Therefore, significant num-
bers of kidney transplant recipients will end up receiving
dialysis again in the future. And this means that these pa-
tients will need AV access when reinitiating dialysis. Creat-
ing a new AV access, if the original access was ligated, car-
ries its own challenges and risks. They include not only the
risk of the procedure itself, the lead time to maturation, the
primary failure rate, the failure rate of related procedures,
and the need for tunneled hemodialysis catheters (TDC)

but also the difficulty of finding a suitable artery and vein
that meet the criteria for AV access creation (3). Two-thirds
of patients with a failed kidney transplant start hemodialy-
sis with a TDC (4). Using a TDC by itself adds significant
morbidity and mortality to patients with an already higher
morbidity and mortality risk than their peers (5).

There is no proven benefit to patient mortality of an
access ligation after kidney transplantation. Hicks et al.
(6) used the United States Renal Data System to look at
16,845 patients with AV access who received kidney trans-
plants between January 2011 and December 2013. Access
ligation occurred in 4.6% of these patients. There was no
statistically significant difference between the two groups
in all-cause mortality and post-transplantation allograft
failure. This study highlighted that the current practice
pattern in the United States is to ligate problematic AV
accesses only, hence the low rate of access ligation. At the
same time, Maresca et al. (7) evaluated six hemodialysis
patients and four transplant patients with high AVF blood
flow (>1.5 L/min per 1.73 m?) coupled with symptoms
of heart failure. The patients underwent an AVF flow re-
duction procedure. The flow reduction rate was approxi-

mately 58.4%. The results showed that 80% of patients
had an improvement in heart failure symptoms. Improve-
ment in systolic pulmonary artery pressure was also noted.
However, there is an increased risk of recurrence of high
blood flow after flow reduction procedures. Vaes et al. (8)
have shown that AV access high flow (>2 L/min) recurred
in 52% of patients during the observation period (1 year)
among patients who underwent flow reduction proce-
dures.

It is also important to mention that studies have shown
some conflicting results of the effect of AV access ligation
on cardiac parameters. Rao et al. (9) conducted a rand-
omized controlled trial among kidney transplant recipi-
ents (>12 months after transplantation with stable kidney
graft function) comparing AVF ligation with no ligation.
They randomized 64 patients and used cardiac magnetic
resonance imaging at baseline and at 6 months after liga-
tion. AVF ligation resulted in a significant reduction in
left ventricular (LV) mass as compared with an increase
in the control group but with no significant changes in
LV ejection fraction. In other work, Laranjinha et al. (10)
conducted a study on 17 patients after kidney transplan-
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tation with functioning AV accesses. The team looked at
transplanted kidney resistive indices before and after 30
seconds of compression on the AV access and while the
AV access was still blocked. They found that 82.4% of pa-
tients had a significant decrease in their resistive indices
and an increase in their mean arterial blood pressure dur-
ing compression. All patients had a decrease in heart rate.
These are interesting findings; however, more research is
needed to investigate the clinical impact of these practices.
Nonetheless, Cortesi et al. (11) performed a retrospective
study evaluating patients with established LV hypertrophy
who underwent AVF banding. The patients underwent
two-dimensional echocardiography before and after the
procedure. The study authors found that AV access liga-
tion did not result in significant changes in IV mass index.
These results contradicted previous findings of the effects
of AV access ligation on cardiac parameters.

Although there is enough evidence to suggest that AV
access ligation leads to a reduction in LV mass (9), it is
important to mention that not all studies have shown this
benefit of AV access ligation on LV mass (11, 12). Addi-
tionally, it will be important to correlate various AV access
blood flow rates with IV mass and cardiac parameters.

Patients with a stable kidney transplant and patent
AV access who experience AV access—related complica-
tions such as hand ischemia, arm edema, or other changes
should receive a careful assessment weighing the benefit
of treating these complications versus AV access ligation.
However, there is no evidence to suggest that mortality
improves by the ligation of an AV access without AV ac-
cess—related complications among patients with kidney
transplants. Additionally, although evidence suggests the

benefit of AV access ligation on LV mass, some evidence
has shown no benefit. With these conflicting results, the
practice should continue to keep and maintain nonprob-
lematic AV accesses after kidney transplantation. There
is a need for well-designed and well-powered studies to
investigate whether ligating a noncomplicated AV access
reduces morbidity and mortality after kidney transplanta-
tion (1).

Loay Salman, MD, MBA, is chief of the division of neph-
rology and hypertension, the Thomas Ordway Distinguished
Professor of Medicine at Albany Medical College, and the
medical director of Dialysis Clinic, Inc., Albany.
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Are You Still Getting Called Regarding
Peripherally Inserted Central Catheters?

By Ammar Aimehmi and Sloan E. Aimehmi

eripherally inserted central catheters (PICC) are
increasingly used in modern clinical practice,
especially among critically ill patients (1). The
main attraction to the use of PICCs in clinical
practice is likely driven by their perceived safety, low
procedural complication rate, ability to facilitate care
transition, low cost, and ease of insertion (2, 3).

PICCs are used for several indications, including
extended antibiotic therapy, difficult venous access, total
parenteral nutrition, chemotherapy, and occasionally
central venous monitoring. They are usually single-
lumen or dual-lumen catheters that are inserted under
ultrasound guidance by a nurse-led team. Above-the-
elbow basilic, brachial, or cephalic veins are commonly
used for PICC insertion, with the catheter tip being in
the central venous system (superior vena cava, subclavian
vein, or brachiocephalic vein). Because more than 50%
of critically ill patients require venous access, the use of
PICC:s is seen as a marker for a high burden of morbidity.

Patients with chronic kidney disease (CKD) and
those using dialysis have a high burden of comorbidities
related to a cluster of risk factors, both traditional (such
as diabetes, hypertension, peripheral arterial disease, and
heart failure) and nontraditional (abnormal mineral me-
tabolism, left ventricular hypertrophy, and anemia). This
profile of comorbidities places CKD patients at a higher
risk for hospitalization, which usually requires venous
access and intravenous therapies (4), leading to a high
exposure to PICCs.

It is well acknowledged that PICC placement is as-
sociated with significant morbidity and mortality. In a

comprehensive review and meta-analysis of approximate-
ly 30,000 patients, PICCs were associated with an in-
creased risk of deep vein thrombosis and residual central
venous stenosis (5). Furthermore, PICCs are associated
with three times the risk of all-cause thromboembolism
(4). Moreover, other complications of these catheters in-
clude thrombophlebitis and catheter-associated bactere-
mia with subsequent sepsis, endocarditis, and osteomy-
elitis (6).

The PICC-related complications have deleterious ef-
fects on vein quality and are associated with a lower fre-
quency of functional arteriovenous (AV) fistulas in the
CKD population (2). In a case control study, El Ters et al.
(2) compared the PICC exposure in 120 patients receiv-
ing dialysis through a dialysis tunneled catheter or an AV
graft with the exposure to 162 patients receiving dialysis
through an AV fistula. They found that the frequency of
previous PICC exposure was higher among AV fistula
patients (44% vs. 20%), and this exposure was associated
with fewer functioning AV fistulas (p < 0.001).

By contrast, in a dialysis population, McGill et al. (7)
used the US Renal Data System to anlayze 34,000 pa-
tients who started dialysis by central venous catheter and
found that 12.6% of them had previously used PICC:s.
Furthermore, PICCs placed before or after dialysis initia-
tion were independently associated with a low likelihood
of transition to AV fistula or graft. The presence of these
catheters within the vein lumen for prolonged times is
associated with repetitive trauma and subsequent throm-
bosis and stenosis (8).

Accordingly, the American Society of Nephrology,

as part of the American Board of Internal Medicine’s
“Choosing Wisely” campaign, recommended consulting
nephrologists before inserting PICCs in patients with
CKD stage 3 to 5 (9). Moreover, the National Kidney
Foundation Kidney Disease Outcomes Quality Initiative
guidelines for vascular access recommended preservation
of the forearm and upper arm veins, which are suitable
for fistula creation, in patients with CKD stage 4 or 5.
These veins should not be used for venipuncture or the
placement of PICC:s (5).

Now, with all these practice guidelines in place that
discourage the use of PICCs in the CKD population, why
are we still getting called or consulted regarding PICCs?
With the increased risk of vein depletion of the upper ex-
tremity caused by healthcare-related venipuncture, how
are we, as nephrologists, performing as the gatekeeprs of
the venous real estate for our CKD patients?

The honest answer is that despite the available
guidelines and the known disastrous effects of PICCs,
a substantial number of dialysis patients continue to
receive PICCs under the watch of their nephrologists (3).

Whereas some programs have already developed in-
stitutional protocols in which PICC insertion orders in
patients with CKD stage 3 to 5 trigger the need for a
nephrology consultation, most community hospitals
lack such processes and protocols. Furthermore, despite
these efforts and guidelines to avoid PICCs in patients
with advanced CKD, 33.1% of short-term PICCs (dwell
time <5 days) were seen in patients with GFR <60 mL/

Continued on page 26 >
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min (10).

All in all, the expanding use of PICCs is associated
with vascular injury and subsequent venous thrombosis
and stenosis. Morover, even with the current guidelines
from different societies, there is a tendency to choose the
PICC mostly for convenience and for a short dwelling
time. In view of this reality, we are far from winning the
battle for preserving the patient’s venous real estate. To
overcome the PICC tide, more coordinated collabora-
tive efforts are required among different disciplines and
specialties, mainly interventionists, nephrologists, hos-
pitalists, and oncologists. In addition, PICCs should be
inserted for valid indications, not out of convenience. Fi-
nally, more efforts by the stakeholders, mainly nephrolo-
gists, at the grassroots level are needed. One such effort
is to advocate the use of small-bore (4-Fr or 5-Fr) rather
than the current (6-Fr) central venous catheters as good

Fellows Corner

alternatives to the current use of PICCs in patients with

advanced CKD.

Ammar Almebmi, MD, is with the department of
medicine and radiology and Sloan E. Almehmi, BS, MA,
is with the department of biology, University of Alabama at
Birmingham.
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and other intravascular devices:

Impact of a Hurricane
on Dialysis Patients: A Case Study

By A. Oussama Rifai and Harini Bejjanki

A. Oussama Rifai

Harini Bejjanki

urricane Michael made landfall as an unprec-

edented category 5 hurricane in the Florida

panhandle, with maximum sustained wind

speeds of 155 mph at 1 p.m. on October 10,
2018. Along the Florida panhandle, the cities of Mexico
Beach and Panama City suffered the worst of Michael, with
catastrophic damage reported (1).

According to US Renal Data System 2015 data, a total of
468,000 patients were receiving dialysis in the United States
(2). Of those patients, 26,382 were in Florida, and about
350 patients were in Bay County. Dialysis patients are a very
vulnerable group, and it is necessary to plan how to care for
them in special circumstances, such as anticipated natural
disasters. Hurricane Michael gave 5 days of warning,

Hurricane Michael brought with it a significant decline
in quality of life; loss of infrastructure, including electricity,
phones, and the internet; evacuation of medical personnel; a

severe shortage of medicines; unavailability of pharmacies;
lack of essential supplies; and an increased risk of infectious
diseases and mortality in the Panama City area for weeks
after it landed. All hospitals in Bay County were severely
damaged and were no longer able to provide inpatient care.
The only functioning facility was an emergency depart-
ment, which transferred all patients who needed admission.
Inpatient dialysis services were suspended as well.

Accurate figures are lacking, and most of the informa-
tion in this article is based on observations by the authors—
Dr. Oussama Rifai, MD, a practicing nephrologist in the
Panama City area, and Dr. Harini Bejjanki, MD, a renal
fellow at the University of Florida, Gainesville—who were
involved in the care of dialysis patients from Panama City
admitted to the University of Florida, Gainesville. Our di-
rect observations revealed that the care of dialysis patients

was severely compromised because of a lack of access to out-
patient dialysis units, electricity outages, lack of medications
and equipment, destruction of healthcare infrastructure, and
shortage of medical care providers, including dialysis techni-
cians, patient care technicians, and dialysis nurses.

Lessons learned after Hurricane Michael: how
did we handle it and what can we do better?
Predisaster emotional dialysis

There are five dialysis centers in the Panama City area, serv-
ing 350 patients. Hurricane Michael made landfall on a
Wednesday. Knowledge of this information ahead of time
led to “emotional dialysis,” whereby we provided 2-hour or
3-hour dialysis sessions to all the patients on Tuesday, a day
before landfall. In retrospect, we propose that dialysis not be
provided to everyone for the best use of resources. We sug-

gest making phone calls to all dialysis patients to find out

who will evacuate, using resources for those who stay back,
and providing them 4 hours of dialysis instead of 2 hours, in
anticipation of missed dialysis sessions during the hurricane
after the landfall. We also suggest administering dialysis only
to patients who plan to evacuate and describe symptoms of
volume overload, and providing information on where pa-
tients may go for future dialysis sessions depending on the
location to which they are evacuating,

Hemodialysis companies and the need for disaster
relief teams

Day T-1 should be the day when the dialysis centers pro-
vide dialysis for all patients who have decided to stay and
not evacuate, a full treatment being given by both the Mon-
day-Wednesday-Friday and the Tuesday-Thursday-Saturday
shifts.

The team of nurses and technicians providing this dialy-
sis treatment should consist of seasoned patient care tech-
nicians, nurses, and volunteers brought in from outside the
projected affected area. They arrive on day T-2 to a staging
safe area, then get a bus and work all of day T-1, possibly in
two 16-hour shifts, and depart before the hurricane makes
landfall, when it is still safe to leave.

This allows the local team members to attend to their
personal lives if they decide to stay and places them in a
better position to emerge and care for patients during the
days after day T'+1 onward. Our staff in Bay County and
the surrounding counties did not have time to care for their
families, homes, and personal lives before the hurricane. The
disaster team members will have more energy by working in
teamns of two (disaster shifts) during these situations, provid-
ing efficient services.

Large dialysis organizations should send disaster response



teamns for assessment and rebuilding. The teams should be
on standby to ensure continuity of service for this vulnerable
group of patients. Fresenius mentions on its website that it
routinely conducts mock disaster training sessions to make
sure teams know their roles and responsibilities so that disas-
ter operations will run as smoothly as possible.

A contingency plan

During times of disaster, people, communities, and organi-
zations often come together. It is important to have a contin-
gency plan with other dialysis units in the surrounding areas
and to have patients receive dialysis at these surrounding fa-
cilities. Although dialysis units must have emergency genera-
tors and water tanks, we had some unpredictable challenges.
A contingency plan to provide patients access to surrounding
hemodialysis centers should have been prearranged because
most units were nonfunctional after Hurricane Michael, ow-
ing to destruction of the infrastructure and lack of utilities.

Four hours away in Gainesville, at the University of Flor-
ida, patients presented to the emergency department with
shortness of breath, volume overload, and life-threatening
hyperkalemia requiring urgent dialysis. The other problem
we noticed was an increase in the length of stay because these
patients could not be discharged to their skilled nursing fa-
cilities. A successful contingency plan was implemented in
Puerto Rico after Hurricane Maria because of previously
established agreements with surrounding hospitals; conse-
quently, the entire team, including nurses and nephrolo-
gists, were able to move to the new location, which made
the transition easier (3). At least four of our dialysis patients
died during the hurricane because of their inability to com-
municate and reach a hospital.

Providing an emergency hurricane packet

Hurricane packets should be available at the dialysis facility
to be provided to patients. Each patient’s hurricane packet
should at the minimum include the dialysis prescription,
laboratory results from the prior month, a prescription for
monthly dialysis laboratory tests, hepatitis B status, any oth-
er needs for isolation, results of a recent history and physi-
cal examination, prescription for medications, and names,
locations, and phone numbers of backup dialysis units and
hospitals in the area and surrounding areas. Many people
in Panama City had catastrophic damage. While they were
swimming in their own homes trying to get out, looking
for the hurricane package would have been the last thing
on their mind. Hence, there should be an online repository
with each patents pertinent information that can be easily
accessed by patients or family members and by receiving di-
alysis facilities.

Hyperkalemia

Availability of a point-of-care or iSTAT portable clinical ana-
lyzer in the dialysis clinic is essential and could be lifesaving.
In our case, all local hospitals were damaged, and there were
no inpatient dialysis services. Outpatient laboratory services
were shut down as well. The long lines in the emergency de-
partment made checking potassium levels a major undertak-
ing. When all food and local restaurants were not able to
support the communities, patients used meals-ready-to-eat
provided by the Department of Defense; these meals tend to
be rich in sodium, calories, and potassium.

We had samples of patiromer (Veltassa) in our office, and
we provided patients with 1 week of patiromer packets ac-
cording to the following sliding scale, based on the monthly
laboratory results:

For K 5.0 to 5.5 mEq/L, patiromer 8.4 g daily

For K 5.5 t0 6.0 mEq/L, patiromer 16.8 g daily

For K over 6 mEq/L, we recommended patiromer 25.2
g daily

Patiromer should be available at the dialysis clinic before
the hurricane, in the evacuation package with the patients,
and after the hurricane in the dialysis clinics. A laminated
instruction manual should be added to include directions on
the use of patiromer. We preferentially used patiromer rather
than sodium polystyrene sulfonate (Kayexalate) because it is

low-sodium resin, which is a consideration especially when
sodium is an additional risk with meals-ready-to-eat and
when lack of regular dialysis is possible.

Peritoneal dialysis

This has not yet been a problem. Most of our peritoneal dial-
ysis patients evacuated with 1 months’ worth of supplies. We
recommend including in the emergency medication pack a
5-day supply of the antibiotic for peritonitis in line with rec-
ommendations in the National Kidney Foundation’s disaster
brochure (4). If a disaster occurs, it may be difficult to main-
tain a clean environment, and the risk of peritonitis may be
higher. Almost all the peritoneal dialysis patients evacuated.
By default, peritoneal dialysis is a modality of freedom, so
patients can easily evacuate and can take the cycler with
them or do manual exchanges.

It is important to have
a contingency plan with
other dialysis units in
the surrounding areas
and to have patients
receive dialysis at these
surrounding facilities.

Clotted access

It was observed that dialysis accesses had more frequent clot-
ting. Formal data are lacking, but according to our observa-
tions of emotional dialysis for 2 hours the day before and
the ensuing days after, more cannulation than usual and
different techniques with pressures on the access to expedite
diaylsyis for the next patients might have contributed to this
anecdotally observed phenomenon.

Increased mortality

This observation was also reported in local newspapers after
examining the medical records of deceased patients (5).

Postdisaster dialysis
Day T+1 should be the day to dialyze patients and provide
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full treatments, if possible. Transportation, gasoline, road-
blocks, and curfews lead to difficulty in reaching the dialysis
centers, so 2-hour “emotional dialysis” should be avoided if
possible. This can be achieved by proper screening and con-
tinued dialogue with each patient. A patient accounts liai-
son person should update contact information and plans for
each patient.

Encourage patients to have a 1-month supply of all
medications and to have all prescriptions with at least a few
months of refill instructions.

Emotional dialysis

We do not recommend 2-hour short runs, before and after a
hurricane. Adequacy of twice-a-week dialysis with patiromer
in between should be considered, especially for patients with
residual kidney function. Telemedicine infrastructure should
be available in the dialysis center for dialysis patients, with
nephrology providers on the other side, along with another
channel for clinical staff supported by seasoned nurses and
technicians on the other side.

During the Syrian political and humanitarian crisis, “The
standard of care regarding the frequency of dialysis was one
per week and sometimes two but very rare to have a dialysis
schedule of three times a week,” and this did not seem to
result in adverse outcomes as of 2014 (6). M

A. Oussama Rifai has been a practicing nephrologist for more
than 20 years in the Panama City, Florida, area, and is affili-
ated with Hypertension Kidney & Dialysis Specialists. Harini
Bejjanki MD, FACP is an onconephrology fellow at the Uni-
versity of Téexas MD Anderson Cancer Center.
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Recommendations for dialysis during hurricane season

1 Screen every patient regarding evacuation plans and encourage them
to maintain a 1-month supply of all medication prescriptions.

Have disaster relief team arrive on day T-1 to dialyze all patients staying behind
for a complete treatment, to support the local staff.

Use a cloud-based repository for evacuation packages.

Use point-of-care or iSTAT devices for laboratory results, especially for
potassium and patiromer availability in dialysis clinics.

After the hurricane, consider twice-a-week dialysis for a few weeks for patients
with residual renal function (complete treatment) until normal conditions return.
Use patiromer in between dialysis sessions to control hyperkalemia.

Establish collaboration protocols with nearby centers outside the danger zone

with access centers and dialysis clinics.

Use social media for updates, and form groups with WhatsApp and Facebook.




Give yourself the A
best nephrol oard \
examination |

World-class preparation available with ASN’s
Board Review Course & Update (BRCU) Online.

ASN’s BRCU Online combines the convenience of distance
learning, a complete curriculum, and world-renowned faculty in
one program. BRCU Online 2019 with CME and MOC has been
extended through July 2021. This activity provides the best online
preparation course for board examinations (certification and
recertification) in nephrology.

The complete program includes:

e Up to 65.25 CME Credits and MOC Points by passing the Post Test
* Practice Exam with 300+ case-based questions

* Five, one-hour, pre-recorded webinars on specific core topics

Purchase the full resource or select topics in the ASN Learning Center.

Learn more at ASN-online.org/BRCU

. BRCU

Board Review
Course & Update




Metabolic Acidosis

Insights’

CHRONIC METABOLIC ACIDOSIS IS
UNDERTREATED'~

A growing body of evidence shows that PATIENTS TREATED F01l§
metabolic acidosis is undertreated in - METABOLIC ACIDOSIS™
patients with chronic kidney disease (CKD)'?

90% —

80% —f

« An analysis of claims and prescription data from a
cohort of over 80,000 patients with laboratory data
indicative of unequivocal Stage 3-5 CKD and chronic
metabolic acidosis showed:

70% =

60% —

- Metabolic acidosis was treated in 15.3% of
the cohort’

50% —

40% —

oral alkali therapy

30% =

- 15%

CKD and metabolic acidosis:
X 10% - <3°/
- Less than 3% of the cohort were treated with (o)
oral alkali therapy? o

Dobre et al, Tangri
2013 2019

* In the Chronic Renal Insufficiency Cohort (CRIC) study,
a longitudinal study of over 1000 patients with Stage 2-4

Proportion of patients receiving

Y Learn more at MetabolicAcidosisinsights.com

References: 1. Tangri N. Metabolic acidosis is underdiagnosed and undertreated in patients with chronic kidney disease. Poster presented at:
American Society of Nephrology Kidney Week 2019; November 5-10, 2019; Washington, DC. 2. Dobre M, Yang W, Chen J, et al. Association of

serum bicarbonate with risk of renal and cardiovascular outcomes in CKD: a report from the Chronic Renal Insufficiency Cohort (CRIC) study.

Am J Kidney Dis. 2013;62(4):670-678.

©2020 Tricida, Inc. All rights reserved. DA-20-00050 06/2020 I R I C I / \




30 | ASN Kidney News | September 2020

Are you a fellow and have a tip or idea you’d
like to share with your fellow peers and the
broader kidney community?

Send your idea to the Kidney News Fellows Corner column at kidneynews@asn-online.org

KidneyNews s, car

[J 1 wish to start/renew a FREE* subscription to Kidney News

7-digit number label (Required for change of name/address only)

Name

Address

City State Zip
Telephone Fax

Email Address

Signature Date

Title/Position Institution

[ Physician [ Hospital <100 beds

[ Researcher [ Hospital 100-250 beds
[J RN, CNN, NM, LPN, APN, PA [J Hospital 251-500 beds
[ Dialysis Center Director [ Hospital > 500 beds
[0 Administration [J Dialysis Center

[0 Clinic Manager/Coordinator [ Clinical Lab

[0 Social Work [ other

0 Other Please Circle Degree:
Specialty Area MD MD/PhD DO
O General Nephrology PhD  MBA RN

[ Transplantation BS  Other

[ Dialysis

[ Laboratory

O other

@BASN

American Society of Nephrology

Return the completed form to:
Bob Henkel, 1401 H Street NW, #900, Washington, DC 20005
or Fax: 202-403-3615 or Email: bhenkel@asn-online.org

MS

Index to Advertisers
Pages 6-8

Back Cover




MAYO CLINIC
LABORATORIES

EFFECTIVELY
DIAGNOSE AND TREAT.

Partner with a single diagnostic source to strengthen your practice and keep care local.
Our 200+ renal tests deliver more accurate diagnoses and improve patient outcomes.

Helping you be the hero your patients need.
mayocliniclabs.com/renal

©2020 Mayo Foundation for Medical Education and Research. All rights reserved. MAYO, MAYO CLINIC,
Mayo Clinic Laboratories and the triple-shield Mayo logo are trademarks and service marks of MFMER.




g AlloSure: & CareDx

' t's time for

Innovation

DETECT TRANSPLANT REJECTION EARLIER

AlloSure is the first clinically and
analytically validated, non-invasive test

Derch itz t,ansp,am_ > that assesses kidney health by directly
- measuring allograft injury.

0 O 8

Patient Centers Center
Results Actively Using  Prospective
Served AlloSure Validation Trial

L earn more at: caredx.com/allosure

©2020 CareDx, Inc. All's e marks and trademarks wned or licensed by CareDx, Inc. or its affiliates. All rights reserved.



