
At the small nephrology practice, The Kidney 
Experts, PLLC, in West Tennessee, expenses for 
every type of service increased in 2022: the copi-
er service contract, the cleaning crew, the shred-

der service, and more. 
“It’s all of the things that are necessary to be kosher as 

a practice and do everything correctly.… Every single one 
of these fixed costs [has] increased over the past year,” said 
nephrologist Shree Mulay, MD. He and his wife, Anna Lee-
Mulay, MD, also a nephrologist, own The Kidney Experts. 
The practice has four clinic locations and 20 dialysis units 
and employs five nurse practitioners and 12 support staff. 

At the same time, a reduction in dialysis patients takes 
away that known monthly income, Shree Mulay said. 
“We’ve been very successful in reducing our new start rates 
and keeping patients off of dialysis, which is where you get a 
fixed revenue on a monthly basis. We see a decrease in cash 
flow because we’re doing the right thing.”

Physician practices that survived the height of the 
COVID-19 pandemic are now facing multiple business 
challenges, including ongoing inflation, Medicare cuts, and 

the “great resignation” that has made it difficult to find, hire, 
and retain quality staff. For the past 2 years, inflation has 
affected all aspects of American life—including the costs to 
run a nephrology practice. After a peak increase of 9.1% in 
June 2022, inflation started to cool in the United States by 
the end of last year, but goods and services are still expen-
sive. Inflation remained at 7.1% in November 2022 from 
the previous November, and analysts do not expect it to fall 
to 2%–3% anytime soon. In addition, physicians will see 
a 2% Medicare cut this year, reduced from an initial 4.5% 
cut when Congress passed the omnibus legislation last 
December. Physicians could face another 3.5% cut in 2024. 
However, the American Medical Association points out that, 
when adjusted for inflation, Medicare physician payments 
actually dropped by 22% from 2001 to 2021. 

Congress also postponed for 2 years cuts from the federal 
Pay-As-You-Go (PAYGO) Budget Rule, which was created 
in 1990 to reduce the federal deficit. PAYGO encourages 
Congress to offset costs from legislation that would increase 
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The decline in interest in nephrology fellowships 
is well documented (1). However, what is more 
striking is the decline in interest in nephrology 
among international medical graduates (IMGs) 

(2, 3). In the United States, IMGs are defined as graduates 
from a medical school located outside of the United States 
and Canada. In 2019, 65% of US nephrology fellows were 
IMGs, a high number compared with other specialties, such 
as cardiology (37%), hematology oncology (35%), and gas-
troenterology (31%) (4). Although the number of IMGs 
who pursue nephrology fellowship is high, the absolute 
number of IMGs in nephrology fellowships has substantially 

declined by almost 50% from 2009 to 2019 at the same 
time as fellowship positions became unfilled in nephrology 
(Figure 1, see jump page).

Common reasons for the declining interest include the 
challenging patient population (6), perceived difficulty of 
the subject, declining competitive compensation rate, and 
lack of work-life balance (7). However, the recent decline 
in nephrology interest among IMGs, who may share some 
of the same reasons as US graduates, needs to be further 
studied.

It is now obvious in the nephrology community that 
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Figure 1. The decline of IMGs in nephrology parallels the rise in 
unfilled fellowship positions
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foreign-trained physicians, who are joining as exception-
ally qualified candidates, as defined by the Accreditation 
Council for Graduate Medical Education (ACGME), af-
ter completing their home-country residency and creden-
tial verification, are a growing group and form an incredi-
ble pool to support our nephrology community (8). Thus, 
obtaining exact data on the numbers and outcomes of 
IMG physicians who helped to fill nephrology fellowship 
positions that would otherwise go unoccupied is an unmet 
need. According to the annual ASN Nephrology Fellow 
Survey data from 2019 to 2022, the percentage of IMGs 
who entered fellowship training without prior US internal 
medical training has increased from 1.5% to 7% (Figure 
2). However, the survey respondents only included a frac-
tion of the total nephrology fellows in training (~20%).

Who is an exceptionally qualified candidate?
As defined by the ACGME (10), an exceptionally quali-
fied applicant is someone who has 1) completed a non-
ACGME-accredited residency program in the core special-
ty and 2) demonstrated clinical excellence, in comparison 
with peers, throughout their training. Additional evidence 
of exceptional qualifications, which are required, may in-
clude one of the following: 1) participation in additional 
clinical or research training in the specialty or subspecialty; 
2) demonstration of scholarship in the specialty; 3) dem-
onstration of leadership abilities during or after training; 
or 4) completion of an ACGME-International (ACGME-
I)-accredited residency program. ACGME-I accreditation 
demonstrates that graduate medical educational programs 
outside of the United States meet established requirements 
for institutional, foundational, and advanced specialty ed-
ucation (11).  

What happens to these exceptionally 
qualified physicians?
Fellowship training is usually the last phase of training for 
most physicians, and they start practicing right away. But 
for many of these exceptional pathway candidates, it is 
only the beginning of the hard and long road ahead. They 
cannot become eligible to sit for the American Board of 
Internal Medicine (ABIM) Nephrology subspecialty ex-
amination after completion of fellowship, according to 
ABIM guidelines, which require first passing the Internal 
Medicine ABIM examination. Eligibility to sit for the 
Internal Medicine ABIM examination requires comple-
tion of an internal medicine residency in the United States 
or Canada accredited by the ACGME, the Royal College 
of Physicians and Surgeons of Canada, or the Collège des 
médecins du Québec. Additionally, the candidates are 

unable to obtain a permanent license in 26 out of the 50 
states in the United States, according to the data compiled 
by the Federation of State Medical Boards (12). These 26 
states require completion of 3 years of training. (Some 
states require this to be in an ACGME-accredited training 
program.) Thus, most candidates need to undergo an ad-
ditional 3 years of US residency in internal medicine after 
a fellowship to fulfill various requirements to practice in 
the United States. 

A hypothetical case of an IMG
Dr. X is an IMG who completed medical school in 
Country XYZ and studied hard to join an internal medi-
cine residency in Country XYZ. However, she always 
dreamed of working in the United States as a physician 
and thus completed all the required United States Medical 
Licensing Examination program exams to apply for an 
ACGME-accredited nephrology fellowship in the United 
States as an exceptionally qualified IMG. She came to 
the United States with hopes of getting an unrestricted 
license after 2 years of nephrology training and working 
as a nephrologist in the United States, as the demand for 
physicians is huge and felt everywhere. As she navigated 
her fellowship training as a busy nephrology fellow, she 
realized that her options were far more difficult and uncer-
tain than she had anticipated.

Many states do not allow her to obtain a permanent 
or unrestricted license because as mentioned above, they 
require 3 years of training in 26 of the 50 states (some re-
quiring ACGME accreditation for all 3 years) or comple-
tion of a US internal medicine residency. Unfortunately, 
nephrology fellowships are accredited by the ACGME for 
2 years, not 3 years; thus, she will not meet this require-
ment. She was also told by many that the ideal situation is 
to re-do internal medicine residency in the United States, 
but obtaining residency has gotten tougher year by year 
for IMGs.

Although doing a fellowship in the United States is one 
of the most challenging phases of a physician’s career, hav-
ing limited options and the potential of having to leave the 
United States permanently can take their toll on anyone. 
Under current circumstances, fellowship training in the 
United States without Nephrology ABIM certification does 
not carry much value, which means a waste of time and 
effort. The situation is not ideal for the health care commu-
nity either, as there is a growing need for physicians, which 
makes it a lose–lose situation.

Difficulties in obtaining a job for exceptional 
pathway candidates 
Limited J-1 waiver positions are available. The specialty of 
Nephrology has always relied on IMGs in fellowship train-
ing and beyond. Many of these IMG fellows train on the 
J-1 exchange physician visa sponsored by the Education 
Commission for Foreign Medical Graduates (ECFMG). 

Any J-1 exchange physician sponsored by the ECFMG is 
subject to a 2-year home-country physical presence require-
ment (13) before applying for jobs in the United States. 
To waive this requirement, the physician needs to work in 
underserved areas for 3 years. Although many doctors are 
willing to work in those areas, the waiver slots are limited 
to 30 per state under the Conrad 30 Waiver Program (14), 
which can be extremely competitive. Historically, when 
waiver slots become available in September or October, 
many states get filled immediately (15). For example, in 
Texas, the waiver program opens and closes on the same 
day on September 1st every year, as all of the slots are filled 
within a few minutes of opening (16). States such as Illinois, 
New York, Florida, and California receive a higher number 
of applications than the available waiver slots, and slots are 
exhausted in the first few weeks (17, 18). 

A permanent license to practice is limited. The inability to 
obtain permanent or unrestricted licensure in many states 
is a huge drawback because of the state licensure require-
ments in 26 states, previously discussed. Of the remaining 
24 states, although getting a waiver spot is a difficult task in 
many of them, as mentioned above, other states have very 
few programs that can offer faculty positions for nephrolo-
gy-trained fellows. There is an inability to join private solo 
or group practices due to the difficulty in obtaining hospital 
privileges or an inability to become a dialysis director with-
out ABIM Nephrology certification. 

Fewer opportunities are available for faculty positions at 
teaching institutions because they require the approval of 
the credentialing committee to accept a physician without 
board eligibility, as well as for the reasons stated above. 

Recommendations to help this vulnerable 
group of physicians 
  Request that state licensing boards give special consid-

eration to provide permanent or unrestricted licensure 
following fellowship training for these exceptional 
pathway candidates. 

 Collaborate with hospital credentialing committees 
to hire these physicians, especially during times of 
shortage. 

 Apply measures to allow more programs to sponsor 
H-1B visas (allowing US employers to temporarily em-
ploy foreign workers in specialty occupations) for inter-
nal medicine residents and fellows instead of J-1 visas 
to eliminate the need for a J-1 waiver. 

 Present better data as to how many trainees in nephrol-
ogy have entered the exceptional pathway (a de novo 
US nephrology fellowship without US internal medi-
cine residency training), and clarify what their out-
comes are.

 Allow these exceptional pathway fellows who complete 
an ACGME-accredited nephrology fellowship to become 
ABIM Nephrology eligible immediately after completion 

>Continued on page 4

Figure 2. Percentage of IMG fellow respondents entering 
without US IM residency

Data from ASN Data Subcommittee (9). AY, appointment year; IM, internal medicine.

%
 o

f 
IM

G
 f

el
lo

w
s 

en
te

ri
ng

 w
ith

ou
t 

U
S
 IM

 r
es

id
en

cy

AY-2019                       AY-2020                      AY-2021                      AY-2022

0

2

4

6

8

1.5 1.4

4

7



       Policy Update4  |  ASN Kidney News  |  February 2023

Fellowship First, 
Residency Next 
Continued from page 3

of the fellowship and not wait until 3 years in a teaching 
hospital under Special Consideration Pathway A of ABIM 
(19).

The results of the fellowship match show that nephrol-
ogy needs talented doctors who are genuinely interested in 
working in the field. The nephrology community needs to 
provide a secure pathway to allow for future practice after fel-
lowship for exceptionally qualified physicians because they 
are filling those voids to some extent. This may potentially 
shift the game for the future nephrology workforce as well as 
the US health care system by encouraging more physicians 
with foreign training to pursue this pathway in the future.  

Sujith Kumar Palleti, MD, is a nephrology fellow with Loyola 
University Medical Center, Maywood, IL.

The author reports no conflicts of interest. 
Acknowledgment: I wish to gratefully acknowledge the con-
tributions of Matthew A. Sparks, MD, in the development 
of this article. 

A version of this article originally appeared on the Renal 
Fellow Network blog (2). 
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spending by reducing spending in other areas. 
As for the great resignation, a record 4.5 million employ-

ees had quit their jobs by the first quarter of 2022, and there 
were 11.5 million job openings—the highest on record—
according to the US Bureau of Labor Statistics. Americans 
continued leaving jobs throughout the year, with another 4.2 
million quitting in November 2022, providing plenty of job 
opportunities for employees, yet challenges for employers.

At the Virginia Nephrology Group (VNG), Managing 
Partner and President Renuka Sothinathan, MD, has never 
seen hiring challenges like this in her 22 years in practice. 
VNG has 10 physicians, three locations, and 20 dialysis clin-
ics in Northern Virginia. The practice has increased salaries 
for support staff by 60% over the past few years and still finds 
it difficult to hire people. “It’s hard to get anybody to turn up 
for an interview,” Sothinathan said. “Then you’ll offer them 
the position, they say yes, then they don’t show up for the job 
or at the last minute say they’re not coming.” This new reality 
has been going on for 3 or 4 years, she said, but it has been 
escalating. “In the last year, it was just the worst.”

Patients are noticing the outcomes from having a reduced 
staff too. “We can’t find staff, and there [are] increased de-
mands from patients. So, sometimes half the visit is calming 
the patient down because [the patient says], ‘nobody’s an-
swering your phones,’” Sothinathan explains. She has started 
being direct with patients and asking if they know anyone 
who might be good job candidates. 

Sothinathan said the United States should consider re- 
evaluating the limit on legal immigrants, pointing out that 
vetted and approved immigrants could help fill jobs that 
Americans may not want. Canada is doing just that. The 
Canadian government announced in November 2022 that it 
plans to increase its immigration efforts to fill its labor short-
age, particularly in health care, skilled trades, and information 
technology. Similar efforts have failed in the US Congress. 

Ways to help nephrology practices
Although physicians may feel helpless at reducing inflation or 
solving the nation’s labor shortages, there are some business 
strategies and tactics they can implement to fight rising prices. 
Practices can negotiate with payers, improve their billing, 
examine creative ways to cut costs, and outsource services to try 
to stay ahead of inflation, said Nathaniel Arana, founder and 
chief executive officer of NGA Healthcare, a health care con-
sulting firm that negotiates contracts with payers for physician 
practices. “In medical practices and surgery centers, inflation 
is a major, major issue,” Arana said. “The majority, if not all 
other businesses, are able to increase their rates when there’s in-
flation,…[but] medical practices and surgery centers are bound 
by payer contracts. So, the only way that they can increase their 
rates is by negotiating with insurance companies.” 

Arana acknowledged that this could be a long process but 
said negotiating is doable, either by the practice or through 
hiring a consultant to do the analysis and negotiating. First, a 
practice needs to understand exactly what it’s getting paid by 
an insurance company and then compare that with Medicare 
and other insurance companies. For example, if Insurer A 
is paying 110% of Medicare, but Insurer B is paying 80% 
of Medicare, “that gives us an understanding or an idea that 
there is a potential to go to 110[%],” Arana said, “because one 
of the payer’s competitors is paying that high so it seems like 
the market can bear that rate.”

Once it knows what rate increase it plans to ask for, a 
practice “needs to create a compelling story about why [it] 
deserve[s] an increase,” Arana said. The practice should think 
about ways it is saving the insurer money, such as being 
able to reduce or prevent more expensive emergency room 
admissions. 

Although it likely does not make sense for a smaller prac-
tice to hire a full-time person to negotiate contracts, Arana 
said, it is a skill to keep in mind when hiring new staff. “If you 
were hiring for an administrator, for example, and you came 
across one who has done [contract negotiations] several times 
for [his or her] previous positions, then that’s obviously going 
to be a positive return on investment.” 

Focus on billing
Medical practices should have billing personnel who are keep-
ing up with billing and going after every penny. “You have 
to ensure that the [billing staff] is following up, not just ac-
cepting claims denials at face value…with the insurance com-
pany,” Arana said. “In addition to that, there’s a patient cost-
share that often isn’t collected at the time of service. It’s always 
a better practice when the patient shows up and [the practice 
has] a balance to ask to collect from the patient because that 
can really affect the practice’s margins.”

The Kidney Experts recently focused on billing, replacing 
the entire billing team last year after realizing it was not up to 
date on collections. “We were not getting the support that’s 
needed to be able to do the billing correctly,” Shree Mulay said. 
“So, right now, we’re having to take time out and it’s all hands 
on deck to try and figure out our billing situation. If your bill-
ing is not right, even if you’re doing the services, providing the 
care, and the value, you will not be paid for it correctly.”

To outsource and potentially cut costs, practices should 
examine every service and item for which they are paying, 
Arana said. “We live in an era where we tend to put every-
thing on autopay and forget to even review what we are being 
charged, for the many services we require as a business,” he 
said. “This is where it is key to have financial reports every 
month that list all your business services.”

Areas to examine include internet service providers, email 
hosting providers, and clinical and administrative supplies 
providers. Areas to consider for outsourcing include medic-
al billing, credentialing, prior authorizations, and recruiting. 
Shree Mulay said that it is incredibly challenging to look for 
ways to cut costs and that changes often require new invest-
ments. “It’s so easy in theory to talk about what to do, but it 
can be a challenge to implement because that requires organ-
ization and increased complexity,” he said. 

Shree Mulay and his leadership team have a daily huddle 
with their entire staff, where they discuss changes and ineffi-
ciencies. “We’re continuously trying to improve things,” he 
said, “and I think over time, our services continue to improve. 
Everyone’s a part of the process. Now, everyone’s engaged, so 
I think there are a lot of opportunities.” 

Practices Face Triple 
Whammy 
Continued from cover
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Protecting kidney care and funding kidney research 
are crucial for the 37 million Americans living 
with kidney diseases and the more than 800,000 
living with kidney failure. With the 118th Con-

gress confirmed and the Biden administration entering its 
third year, ASN is advocating for must-pass legislative and 
regulatory priorities, building off past efforts to educate and 
build support among policymakers. 

ASN is leading efforts to improve care for people with 
kidney diseases by raising the profile of kidney health in the 
federal government by engaging policymakers in Congress 
and within the US Department of Health and Human 
Services. In 2021, ASN launched the We’re United 4 
Kidney Health campaign (www.4kidneyhealth.org) to gal-
vanize and educate the kidney community about the “dra-
matic changes and new opportunities taking place in kidney 
care, research, and education….” The campaign, structured 
from four key priorities—Intervene Earlier, Transform 
Transplant, Accelerate Innovation, and Achieve Equity—
has driven awareness about kidney diseases and alignment 
on strategies to improve kidney health. These priorities will 
continue to inform ASN’s advocacy efforts with Congress 
and the Biden administration. In 2023, ASN will support 
these priorities by expanding patient choice in care, con-
tinuing efforts to build stability in physician payment, and 
accelerating innovation among numerous other activities.

Key legislative priorities
ASN is continuing to engage Congress on the health cov-
erage gap created by a change in the Medicare Secondary 
Payer policy. In a June 2022 decision, the US Supreme 
Court in Marietta Memorial Hospital Employee Health 
Benefit Plan v. DaVita Inc. created a pathway for insurers to 
provide drastically reduced benefits to people with kidney 
failure, such as below-cost reimbursement of services and 
network exclusion, thereby encouraging premature enroll-
ment in Medicare and limiting access to private insurance 
for people with kidney failure. Prior to the Supreme Court 
decision, Medicare protected people with kidney failure to 
access private insurance for 30 months after qualifying for 
Medicare coverage. This transition period allowed a more 
seamless transfer to public insurance, maintained patient 
choice in care coverage, and protected dependents’ access 
to medical care. Although Congress did not include a fix 
for this coverage gap in its end-of-year package, ASN will 
continue to prioritize a fix for this gap by advocating for 
patient choice in their care. ASN encourages kidney health 
professionals and kidney patients through ASN’s Legislative 
Action Center (https://www.asn-online.org/policy/lac.aspx) 
to amplify these concerns with their local delegates.

At the end of 2022, ASN collaborated with the broader 
health professional community to secure a compromise deal 
avoiding drastic physician payment cuts within Medicare. 
It was projected that on January 1, 2023, kidney health 
professionals would face a 4.5% conversion factor cut in 
Medicare Part B reimbursement, resulting from updates 
from the Centers for Medicare & Medicaid Services (CMS). 
However, with advocacy from ASN members, Congress 
reduced the size of the looming cut, implementing only a 
2% physician payment cut, which will transition to 3% in 
2024. These cuts are less harmful than what was originally 
proposed but still present an obstacle for ASN members for 
obtaining reimbursement reflective of the care they provide 
to people living with kidney diseases. ASN will continue to 
advocate for these payment cuts to be addressed and future 
scheduled cuts to be averted.

In 2018, ASN launched Kidney Innovation Accelerator 
(KidneyX; https://www.kidneyx.org/), a public-private part-
nership to accelerate innovation in the prevention, diagnosis, 

and treatment of kidney diseases. Since then, KidneyX has 
supported nearly 70 innovators with solutions ranging from 
dialysis-accessible clothing to prototype artificial kidneys. 
Furthermore, KidneyX is also catalyzing private markets to 
support innovation in kidney health. For instance, winners 
of the first KidneyX competition—Redesign Dialysis—
with a total prize purse of $4.125 million, have gone on to 
raise more than $300 million from private funders. In 2019, 
Congress demonstrated its commitment to accelerating in-
novation for people living with kidney diseases by provid-
ing KidneyX its first $5 million. Congress has continued 
its support of KidneyX by providing an additional $5 mil-
lion each year through annual appropriations, now totaling 
$20 million and nearly matching ASN’s initial $25 million 
contribution to KidneyX. However, increased support from 
Congress for KidneyX and other efforts to accelerate inno-
vation is needed to foster the development of the artificial 
kidney and other advancements in kidney health. ASN is 
advocating for Congress to provide KidneyX $25 million 
in fiscal year 2024, the current fiscal year, to accelerate ad-
vancements such as the artificial kidney. 

Key regulatory priorities
ASN will continue to engage CMS to address greater eq-
uity in the Medicare End-Stage Renal Disease (ESRD) 
program, increase quality efforts in home dialysis, support 
payment for innovation in kidney care, and bring balance 
to payments in the ongoing COVID-19 public health 
emergency.

In August 2022, CMS released the proposed rule for 
the 2023 ESRD Prospective Payment System (PPS), Pay-
ment for Renal Dialysis Services Furnished to Individuals 
with Acute Kidney Injury (AKI), ESRD Quality Incen-
tive Program (QIP), and ESRD Treatment Choices (ETC) 
model. This proposed rule builds on policies that were fi-
nalized in the previous year’s rule that sought to improve 
health equity and enhance access to treatment. This year’s 
final rule continues to have a strong focus on home di-
alysis. 

In this year’s proposed rule, CMS:

  sought public comment on numerous requests for in-
formation on a potential add-on payment adjustment 
for certain new renal drugs and biological products and 
on health equity issues with a focus on pediatric pa-
tients. 

  proposed an update to the ESRD base rate, wage index, 
and outlier policy for calendar year (CY)2023. CMS 
also proposed the addition of the word “functional” to 
the definition of “oral-only drug.” Furthermore, func-
tional category definitions were clarified. 

  included numerous updates to the ESRD QIP, which 
included the suppression of certain payment measures 
from CY2023 and updates for subsequent payment 
years. CMS also sought comment on potentially add-
ing quality measures. Despite CMS’s effort to support 

patient access to home dialysis, ASN was disappointed 
by the organization’s silence on the topic of home dialy-
sis for patients with AKI. ASN reiterates that it remains 
dedicated to ensuring the success of all patients with AKI 
and in doing so, will continue to push for CMS to allow 
for a treatment pathway and reimbursement program for 
treatment of AKI with home dialysis in the coming year. 

In 2022, ASN stressed that the current payment-adjust-
ment system for the ESRD PPS is not elastic enough to 
deal with the strong inflationary forces and real-time staff-
ing crisis facing dialysis providers today. ASN will continue 
to advocate for policies that positively address this issue. 
CMS also finalized a proposal to apply a permanent 5% 
cap on decreases on the ESRD PPS wage index beginning 
in CY2023.

In November 2022, ASN and the National Kidney 
Foundation (NKF) sent a letter to the US Food & Drug 
Administration (FDA) Commissioner Robert M. Califf, 

MD, offering to help cultivate the growing interest in thera-
peutic developments to benefit individuals with kidney dis-
eases (1). In the letter, ASN and NKF discussed the need 
for therapeutic development and innovation to target kid-
ney diseases and offered several approaches to ensure these 
patients receive valuable access to care. One of these ap-
proaches offered bringing the expertise of the kidney com-
munity to the FDA in the development of safe and effective 
therapies across the spectrum of kidney care through the 
Kidney Health Initiative (https://khi.asn-online.org/). The 
letter also urged the FDA to take measures to ensure that 
participants in clinical trials designed for people living with 
kidney diseases accurately reflect the patient population in 
terms of race and socioeconomic status. ASN will continue 
advocating for this issue this year.

To keep track of ASN’s efforts to intervene earlier, trans-
form transplant, accelerate innovation and expand patient 
choice, and achieve equity, and to learn more about ASN’s 
2023 policy agenda, follow coverage in Kidney News and the 
ASN podcast feed (https://www.asn-online.org/media/pod-
cast.aspx?p=ASN), and visit the ASN Advocacy and Public 
Policy webpage (https://www.asn-online.org/policy/). For 
real-time updates, follow ASN policy on Twitter (@AS-
NAdvocacy). 
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Implementing 10 Recommendations  
to Help Forge the Future of Nephrology
By Tod Ibrahim

Nearly 50 years 
to the day after 
former Presi-
dent Richard 

M. Nixon signed the Social 
Security Amendments of 
1972 into law (Public Law 
92-603) establishing the 
Medicare End-Stage Renal 
Disease Program, the ASN 
Task Force on the Future of 
Nephrology issued its final 

report (1, 2). Due to deadlines from external regulators, the 
task force had less than 1 year to reach consensus and issue 
recommendations to help shape the specialty’s future.

Given the task force’s tight timeframe, the final report 
focuses on the “why” and the “what” of its 10 recommenda-
tions, not the “how.” This editorial outlines how ASN will 
work with the kidney community and other stakeholders to 
implement these recommendations.

Responding to requests from the American Board of In-
ternal Medicine (ABIM) and the Accreditation Council for 
Graduate Medical Education (ACGME) about training re-
quirements in nephrology, ASN established the Task Force on 
the Future of Nephrology in April 2022. ACGME accredits 
sponsoring institutions as well as participating residency and 
fellowship training programs, while ABIM (one of the Ameri-
can Board of Medical Specialties’ 24 specialty boards) certifies 
and recertifies individuals (general internists, hospitalists, and 
internal medicine subspecialists, including nephrologists).

To receive Medicare funding for medical education, an 
institution’s residency or fellowship programs must be ac-
credited by ACGME. Through Medicare, the federal gov-
ernment pays more than $16 billion annually for medical 
education (3). Starting July 1, 2023, ACGME will also 
become responsible for overseeing J-1 visa holders in non-
accredited fellowship programs (such as transplant nephrol-

ogy); because these programs are not accredited by ACGME, 
they are not eligible for federal educational funding through 
Medicare (4).

In January 2022, ACGME initiated its 10-year review of 
fellowship program requirements for the 17 internal medicine 
subspecialties, including nephrology. As a part of this process, 
ACGME requested ASN’s input on nephrology fellowship 
training program requirements. At the same time, ABIM re-
quested ASN’s perspective on whether current procedural re-
quirements for certification in nephrology should be reduced, 
maintained, or expanded. For years, ABIM, nephrology fel-
lowship training program directors, nephrology fellows, and 
other stakeholders have debated this topic (5–7).

ASN sent ACGME and ABIM a joint letter in March 
2022 requesting 8 months to establish a task force, engage 
the kidney community to consider all aspects of the future of 
nephrology, and determine how to best prepare nephrology 
fellows for future opportunities and challenges (8). After an 
intense 8-month process that included weekly videoconfer-
ences, discussions with advisors from ABIM and ACGME, 
constituency-specific interactions with the kidney commu-
nity and other stakeholders, and an analysis of available data, 
the task force issued an interim report in September 2022. 
Based on feedback on the interim report from ASN mem-
bers, other organizations—including the American Society 
of Transplantation, National Kidney Foundation, and Renal 
Physicians Association (RPA)—and key stakeholders, the 
task force revised the recommendations and issued its final 
report.

In its final report, which has been submitted for peer-
reviewed publication, the task force makes 10 recommenda-
tions to help forge the future of nephrology (Table 1). To be-
gin to implement these recommendations, ASN is pursuing 
four steps.

Revise expectations for procedural training
During its reorganization in the 2000s, ABIM established 
14 specialty advisory boards and committees “responsible 
for the broad definition of the discipline across Certification 
and Maintenance of Certification (MOC)” (or recertifica-
tion) (9). Chaired by Rudolph A. Rodriguez, MD, ABIM’s 
Nephrology Board is expected to deliberate task force Rec-
ommendation 4 to “reconsider expectations for training in 
procedures” this spring.

According to the task force, “All fellows must have the 
knowledge, skills, values, and attitudes to make decisions 
about the indications for both performance and complica-
tions of placement of temporary vascular access for hemo-
dialysis and percutaneous biopsy of both autologous and 
transplanted kidneys.” To accomplish this goal, ASN has re-
quested that ABIM and ACGME remove requirements for 
training in the placement of temporary vascular access for 
hemodialysis and percutaneous kidney biopsy. While some 
nephrology fellowship programs may still decide to provide 
training to competence in these procedures, the task force as-
serts that such training should not be required, although all 
fellows should be afforded an opportunity to train in these 
procedures if interested.

Chaired by Robert S. Hoover, Jr., MD, FASN, the ASN 
Workforce and Training Committee is responsible for work-
ing with ABIM and ACGME to try to make this change and 
for supporting nephrology fellowship training programs im-
plementing any new policies in this arena. If the ABIM Neph-
rology Board agrees to “reconsider expectations for training in 
procedures” this spring, Stephen M. Sozio, MD, MS, FASN, 
who serves as the committee’s co-vice chair, will lead members 

of the committee in identifying resources, tools, and talking 
points to support the 150 ACGME-accredited nephrology 
training programs’ transition to the new requirements (10).

Respond to ACGME’s proposed changes to 
the next iteration of the fellowship training 
program requirements in nephrology
Currently, ACGME’s Review Committee for Internal Medi-
cine (RC-IM) is sharing proposed changes to the next itera-
tion of fellowship training program requirements for several 
of the internal medicine subspecialties, such as cardiology. 
The ASN Workforce and Training Committee will identify 
which of these suggested changes could appear in forthcom-
ing nephrology program requirements later this spring.

Led by Ursula C. Brewster, MD, who serves as the com-
mittee’s co-vice chair, ASN will also begin to evaluate existing 
nephrology fellowship training program requirements against 
the task force’s recommendations to identify opportunities 
to strengthen or change current requirements. For example, 
ASN should advocate that the program requirements “em-
phasize personalized care” (Recommendation 3); “promote 
the well-being of nephrology fellows” (Recommendation 6); 
“prioritize diversity, equity, inclusion, and health care justice” 
(Recommendation 7); and “inspire lifelong learning” (Rec-
ommendation 10).

In the coming months, ACGME’s RC-IM will propose 
changes to fellowship training program requirements for 
the remaining internal medicine subspecialties, including 
nephrology. Besides providing a thorough response to these 
proposed program requirements, ASN will identify opportu-
nities to support ACGME-accredited nephrology fellowship 
training programs with the anticipated changes. The new re-
quirements are expected to go into effect no sooner than July 
1, 2024.

Build a framework to support competency-
based education in nephrology
Accomplishing three of the task force’s first five recommenda-
tions will require considerable alignment, coordination, and 
commitment across ASN:
 Enhance competency-based nephrology education (Rec-

ommendation 1). “Nephrology must enhance its ap-
proach to competency-based education by defining and 
standardizing three levels of competency across nephrol-
ogy fellowship training programs.”

 Establish individualized pathways to meet career goals 
(Recommendation 2). “Nephrology must establish indi-
vidualized pathways to provide opportunities for fellows 
to explore advanced specialized care and other career goals 
in more depth.”

 Close gaps in current nephrology training (Recommenda-
tion 5). “Nephrology must emphasize personalized care 
to optimize kidney health, including early intervention 
to slow CKD [chronic kidney disease] progression and 
increase patient choice regarding transplantation, dialysis, 
and conservative care.”

To accomplish these goals, ASN plans to establish an 
oversight task force that includes members from the ASN 
Workforce and Training Committee and the ASN Continu-
ous Professional Development Committee, which is chaired 
by Karin A. True, MD, FASN. According to the task force, 
competency-based education in nephrology will consist of 
three levels:
1. Level I includes the expected knowledge, skills, values, 

ASN Executive Vice President’s Update

Table 1. 10 Recommendations to help 
forge the future of nephrology

1. Enhance competency-based 
nephrology education.

2. Establish individualized pathways 
to meet career goals.

3. Emphasize personalized care.

4. Reconsider expectations for 
training in procedures.

5. Close gaps in current nephrology 
training.

6. Promote the well-being of 
nephrology fellows.

7. Prioritize diversity, equity, 
inclusion, and health care justice.

8. Ensure equal opportunities for all 
nephrologists.

9. Foster interprofessional and 
interdisciplinary practice.

10. Inspire lifelong learning.
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and attitudes of every graduating nephrology fellow. In all 
likelihood, this training would occur during the first 12 
months of a 2-year nephrology fellowship.

2. Level II includes training beyond general nephrology that 
provides fellows with opportunities to perform advanced 
procedures or clinical care. This training would likely oc-
cur as an elective during the second 12 months of a neph-
rology fellowship.

3. Level III includes a higher degree of proficiency that of-
fers distinct career opportunities in specialized areas of 
nephrology. Transplant nephrology, for example, would 
likely continue to occur during an additional year of 
nephrology fellowship. As previously noted, federal fund-
ing for additional training would require accreditation by 
ACGME.

At a more granular level, ASN will need to define a con-
sistent taxonomy, lexicon, and terminology in nephrology; 
inventory and publicize current offerings for individualized 
pathways at ACGME-accredited training programs; ensure 
the updated fellowship training program requirements meet 
the objectives for Level I competency; and coordinate with 
existing initiatives (by ASN, such as the society’s Home Di-
alysis Task Force, or by other members of the kidney com-
munity) to develop necessary curricula for high-priority gaps 
in nephrology.

Recently, ASN made two operational changes to help fa-
cilitate these efforts. First, every element of planning for ASN 
Kidney Week was separated from the society’s other educa-
tional efforts, such as the ASN Board Review Course & Up-
date, nephSAP (the Nephrology Self-Assessment Program), 
or KSAP (the Kidney Self-Assessment Program). This separa-
tion ensures educational independence for Kidney Week to 
continue featuring scientific and clinical excellence as well as 
allows ASN to better coordinate all of its other educational 
offerings in alignment with the task force’s recommendations. 
Second, ASN has suspended all efforts to develop curricula 
(and related activities) until the new oversight task force has 
time to organize.

Strengthen the health care workforce in 
nephrology and address current workforce 
challenges
In its final report, the ASN Task Force on the Future of Neph-
rology dedicated two of its 10 recommendations specifically 
to strengthening the health care workforce in nephrology:
 Ensure equal opportunities for all nephrologists (Recom-

mendation 8). “Nephrology must work toward ensuring 
all nephrologists—including allopathic, osteopathic, in-
ternational medical graduates (IMGs), and US-IMGs—
have equal opportunities in the United States.”

 Foster interprofessional and interdisciplinary practice 
(Recommendation 9). “Nephrology must emphasize the 
importance of interprofessional and interdisciplinary prac-
tice that involves all members of the health care team in 
the care of people with kidney diseases.” According to the 
task force, the interprofessional kidney care team should 
include advanced practice providers, care managers, com-

munity health workers, dietitians, nephrologists, nurses, 
occupational therapists, pharmacists, physical therapists, 
psychologists, researchers, social workers, and others as ap-
propriate to the needs of the patient and family.

Representatives from the ASN Policy and Advocacy 
Committee (chaired by Roslyn B. Mannon, MD, FASN), 
Quality Committee (chaired by Scott D. Bieber, DO), and 
Workforce and Training Committee have been working with 
the society’s staff to discuss ways to strengthen the health care 
workforce in nephrology and address current challenges to 
the nephrology workforce. In addition to helping implement 
the task force’s two recommendations, this advisory group 
must work with the rest of the kidney community—espe-
cially organizations like the American Nephrologists of In-
dian Origin, American Nephrology Nurses Association, and 
RPA—to:
1. Overcome shortages of nephrologists and other health 

professionals, particularly nephrology nurses caring for 
dialysis patients, throughout the United States.

2. Support IMGs, who represent 50.5% of the 11,407 neph-
rologists currently in practice in the United States (11).

3. Expand access and optimize the way kidney care is deliv-
ered.

4. Address the paradox between current and future shortages 
of nephrologists and other nephrology health profession-
als versus the need to right-size the number of nephrology 
fellowship training positions (12, 13).

5. Ensure work-life balance, address burnout, and provide 
high-quality kidney care, especially after nearly 3 years of 
the COVID-19 pandemic (14).

Both the task force and this advisory group have agreed 
that addressing concerns about the research workforce in 
nephrology will require an entirely separate, dedicated, and 
well-resourced effort. ASN should pursue such an undertak-
ing as soon as possible, perhaps working directly with organi-
zations such as the Association of American Physicians, The 
American Society for Clinical Investigation, and the Ameri-
can Physician Scientists Association.

In closing, I invite every member of the kidney com-
munity to thank the members of the task force, ABIM and 
ACGME advisors, ASN staff, and the individuals and or-
ganizations who contributed to the interim and final reports 
(15). Specifically, I commend former ASN President Mark E. 
Rosenberg, MD, FASN, and ASN Senior Director of Stra-
tegic Relations and Patient Engagement Melissa R. West for 
chairing and administering the task force, respectively. They 
were heroic.   

Tod Ibrahim, MLA, is Executive Vice President, American  
Society of Nephrology, Washington, DC. You can reach him at  
tibrahim@asn-online.org.
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Training in Nephrology 2023: 
What Can Be Changed? 
By Rasha Raslan

As the only person in my residency class 
who was applying to nephrology, I have 
often wondered why many others did 
not seem as interested in the same spe-

cialty. A survey of fellows from different subspecial-
ties other than nephrology showed that “the subject 
matter being too difficult” was cited as a common 
reason for not choosing this specialty (1). Although 
the pre-clinical years of medical school are heav-
ily focused on physiology and cellular pathology, 
residency medical education is not. Nephrology is a 
field that is steeped in physiology and if not taught 
correctly, may deter residents from pursuing it as a 

future career.  
Nephrology is also not heavily tested on board exams. According to the yearly American 

Board of Internal Medicine exam blueprint, nephrology (combined with urology) makes up 
6% of topics tested compared with 14% of cardiology content (2). Also, unlike certain other 
specialties, nephrology is not a required rotation for many internal medicine residents. My goal 
is to create a formal curriculum for residents who rotate on nephrology services that will teach 
them how to apply physiology into daily practice. For example, the topic of hyponatremia 
can be taught by using clinical cases, with an emphasis on pathophysiology before delving 
into diagnosis and management. Physiology retreats, such as the one I helped organize during 

my chief residency year at Virginia Commonwealth University, and the ASN Kidney Tutored 
Research and Education for Kidney Scholars (TREKS) program are unique ways to re-intro-
duce and solidify physiology concepts into residency training. They allow participants to pose 
scientific questions related to clinical scenarios they had encountered in their daily practice and 
to then answer them using basic scientific experiments. This can be done at an institutional or 
national level, for example, by making the Kidney TREKS program available to residents, as 
well as medical students.  

Nephrology training would benefit from revitalizing the way we teach core physiological 
concepts. By reminding trainees of the scientific process of making and testing hypotheses, this 
could not only increase their appreciation of medicine but also lead to innovation and overall 
better patient care.  

Rasha Raslan, MD, is a first-year nephrology fellow at Duke University and plans to pursue a career 
as an academic nephrologist to care for patients with kidney diseases in both in-patient and out-
patient settings. She is also interested in incorporating medical education into her career. She believes 
in the importance of teaching sound principles of physiology to incorporate into the daily care of 
patients. During her chief year, she was involved in organizing her residency's biannual Immersion 
in Physiology Course. This was a 5-day retreat where residents posed scientific questions related to 
clinical scenarios they had seen on wards and then set out to answer them using basic scientific 
experiments.

The author reports no conflicts of interest.
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Training in Nephrology 2023: 
What Can Be Changed? 
By Paul Hanna

Over the past decade, there has been 
an incredible interest in reforming 
nephrology owing to multiple factors. 
Perhaps the most important factor is 

the slow decline in the number of nephrology train-
ees over the past few years, along with the dire need 
for well-trained nephrologists during the recent 
COVID-19 pandemic. This signals a much deeper 
concern about how we recruit, develop, and retain 
candidates. In the next few lines, I will outline some 
intriguing ideas to transform how nephrology train-
ing could adapt.

1  Nephrology, as a specialty, is evolving to be more evidence based and protocol driven 
than ever before. Thus, routine dialysis orders and monthly labs should be protocolized 
by support health care providers to devote nephrology trainees’ time to higher-level criti-
cal thinking and planning (e.g., goals of care discussions, access creation, home dialysis 

transition, mineral/bone disease management, and workup of anemia).
2  Teaching conferences should be tailored to learning styles of trainees (residents and fel-

lows) via online modules, recorded lectures, question banks, and case-based discussions. 
Frequent iterations of cannot-miss diagnoses and management of acute kidney dysfunc-
tion are key to better digestion of nephrology topics that may be off-putting to potential 
candidates.

3  Most nephrology fellowship programs unfortunately lack balanced exposure to all that a 
nephrologist does or can do. Exposure to various research methods and study techniques 
is equally as important as building clinical acumen for dealing with glomerular diseases, 
onconephrology, and dialysis emergencies.

In conclusion, training in nephrology in 2023 should offer a balanced making of a well-
rounded nephrologist, clinician, educator, and scientist.  

Paul Hanna, MD, is a third-year nephrology fellow with the Massachusetts General Hospital/
Brigham and Women’s Hospital combined Harvard Medical School program, Boston, MA. He has 
a deep clinical interest in onconephrology and digital media in medical education and received his 
MD from the Medical College of Wisconsin with Honors in Research Distinction for his work on 
sodium glucose cotransporters.

The author reports no conflicts of interest.

In late 2022, two nephrology fellows were selected to join the ASN Kidney News Editorial Fellows Program 
for 2-year terms: Rasha Raslan, MD, Duke University, and Paul Hanna, MD, Massachusetts General Hospital/
Brigham and Women’s Hospital, combined Harvard Medical School program. As part of the application process, 
they were asked to write a short article about the topic, Training in Nephrology 2023: What Can Be Changed?  

We welcome Drs. Raslan and Hanna to the Kidney News editorial team and invite you to read their winning 
articles here.
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The coronavirus disease 2019 (COVID-19) 
pandemic caused by the severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) 
has affected many aspects of organ transplan-

tation. The decision to use a SARS-CoV-2-positive donor 
has remained controversial. Guidelines for organ donation 
in the setting of respiratory viral infections, such as influ-
enza, exist with a recommendation to proceed with dona-
tion from influenza-infected donors only after they have 
been treated with antiviral therapy and have no further evi-
dence of influenza in the lower airways. In addition, recipi-
ents of any organs from donors with influenza infection 
should receive a full therapeutic course of antiviral treat-
ment (1, 2). Several reports have previously recommended 
against using SARS-CoV-2-infected organ donors over 
concerns of transmission by blood or allograft tissue, do-
nor organ damage, a lack of effective therapies, health care 
worker exposures, and hospital resource utilization (3, 4). 
Nevertheless, a few cases, using low-risk donors known to 
be actively infected with or recovered from SARS-CoV-2 
infection, have reported good early outcomes, albeit with 
extremely short follow-up periods (4–7). 

Bock et al. (8), in the American Journal of Transplantation, 
conducted the largest retrospective cohort study to date us-
ing the Organ Procurement and Transplantation Network 
(OPTN) database (from March 15, 2020, to September 
30, 2021) of patients undergoing solid organ transplan-
tation from deceased donors with positive SARS-CoV-2 
nucleic acid test (NAT) results. The dataset does not spec-
ify when this test result occurred, whether it was the first, 
most recent, or during donor evaluation.

Only donors with SARS-CoV-2 NAT results were in-
cluded; of those, 150 donors (of 17,694 total donors) had 
positive SARS-CoV-2 NAT results. Of these, 124 donors 
had at least one organ transplanted with a total of 276 or-
gans transplanted; 269 of them were matched to recipients 
in the appropriate datasets and comprised the study co-
hort. Transplants included 187 kidneys and five kidney-
pancreas cases. There were four deceased pediatric donors, 
from which seven kidneys were transplanted, all into adult 
recipients. Three pediatric recipients received organs (two 
kidneys and one heart) from deceased adult SARS-CoV-2 
NAT-positive donors. The cause of death in SARS-CoV-2 
NAT-positive donors was due to anoxia in 33.8%, cer-
ebrovascular disease or stroke in 20.8%, head trauma in 
30.5%, other causes in 7.4%, and COVID-19 infection in 
7.4%. There was no available information on those donors 
who did not proceed with organ recovery.

The primary endpoint was patient death across all or-
gans, with secondary endpoints including patient death 
stratified by transplanted organ and graft failure across 
all organs. The data showed that graft survival for those 
receiving organs from SARS-CoV-2-positive deceased 
donors was equivalent to the survival of those receiving 
organs from SARS-CoV-2-negative donors, with no dif-
ference in actuarial survival between the two groups. The 
30-day posttransplant patient-survival rates were similar. 
There were eight graft failures and five deaths, with two in 
the kidney transplant group. The first patient died due to 
respiratory failure at 109 days posttransplant, without pro-
viding a specific cause of respiratory failure in the article. 
The cause of death in the second patient was unknown. 
There were three graft losses in the kidney transplant group 
due to graft thromboses in two patients and recurrent dis-
ease in the third. The outcome was reached with a median 
83-day follow-up time. 

The results are encouraging, given the large sample size 
using the OPTN database—this is largest study in recipi-
ents receiving organs from SARS-CoV-2-positive deceased 
donors. Even though it has been recognized that transmis-
sibility of the SARS-CoV-2 infection to recipients is low 
in the setting of organ donation, there is no reporting of 
transmission rates. In addition, the study lacks specific 
data regarding the severity of donor SARS-CoV-2 infec-
tions or organ involvement, the timing of SARS-CoV-2 
infection, therapies such as remdesivir or monoclonal 
antibodies, and donor and recipient vaccination statuses. 
Information regarding the NAT cycle threshold is absent, 
and follow-up duration remains short. Additionally, there 
was a potential patient-selection bias by the transplant 
centers. Although death or graft loss was not directly due 
to SARS-CoV-2 infection, sepsis and respiratory failure 
in two patients could potentially be due to or influenced 
by SARS-CoV-2 infection. Additionally, two kidney graft 
losses and one liver death were attributed to graft or he-
patic artery thrombosis, raising concerns of hypercoagula-
bility related to COVID-19. 

In summary, it can be tentatively concluded that SARS-
CoV-2 status is not associated with worse graft outcomes 
or with patient survival in the early posttransplant period. 
Longer follow-up studies are necessary to determine long-
term graft and patient outcomes, especially from an era in 
which vaccination rates are higher, and more potent thera-
pies for COVID-19 are available. Importantly, studies 
need to elucidate risk and rates of transmission of the vi-
rus. Lastly, the instances of graft thrombosis are definitely 

concerning and do require further exploration if this event 
is a complication of donor SARS-CoV-2 infection and 
would involve stratification of recipients at high risk for 
this deleterious outcome. 

Manal Alotaibi, MBBS, and Sam Kant, MD, are with the 
Division of Nephrology, Department of Medicine, and the 
Comprehensive Transplant Center, Johns Hopkins University 
School of Medicine, Baltimore, MD.

The authors report no conflicts of interest. 
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C  ancer is a leading cause of death in kidney 
transplant recipients (KTRs), and the risk of 
cancer after kidney transplant is four times 
higher compared with the age- and sex-

matched general population (1). However, the mortality 
and incidence of posttransplant cancer have not improved 
for the past three decades (2), leaving a considerable gap 
in clinical care. While cancer is identified as one of the six 
core outcomes for trials by the Standardized Outcomes in 
Nephrology-Transplantation initiative (3), the reporting of 
posttransplant cancer remains inconsistent.

In a recently published article in Kidney International 
Reports, Au et al. (4) studied the consistency of report-
ing cancer outcomes in 819 randomized controlled 
trials (RCTs) targeting KTRs that were registered in 
ClinicalTrials.gov between 2000 and 2021. Only 10% of 
RCTs enrolling KTRs had cancer as a primary or secondary 
outcome. In addition, even when reported, the definitions 
of cancer were variable, and the timing of outcome meas-
urements was mixed. The authors suggested that the stand-
ardized reporting of cancer outcomes in KTRs is needed to 

promote research in this field. 
The natural history of posttransplant cancer (i.e., small, 

absolute risk and long latency) makes it costly to incorpo-
rate the cancer outcome as a primary or secondary outcome 
in RCTs. The TUMORAPA study (5) is one example that 
examined cancer as a primary outcome. It included 126 
KTRs with a follow-up length of 2 years to examine the 
recurrence risk of non-melanoma skin cancer, comparing 
immunosuppression regimens (calcineurin inhibitors vs. 
sirolimus). According to Au et al. (4), 60% of the RCTs fo-
cused on induction/early posttransplant immunosuppres-
sion, 82% had a short study follow-up period of less than 
24 months, and 70% enrolled fewer than 200 patients for 
the study. These small, short RCTs may not be best suited 
to evaluate cancer outcomes in KTRs. 

How can we better monitor longitudinal cancer bur-
den in KTRs to establish effective screening and diagnos-
tic strategies (6)? The Israel Penn International Transplant 
Tumor Registry had served this role, but it was discontin-
ued (7). The Transplant Cancer Match Study (8) has so far 
provided the most comprehensive data by combining the 

Scientific Registry of Transplant Recipients and state and 
regional cancer registries, but this lacks key clinical details 
on cancer treatment history and cancer responses. We call 
for action to invest the resources to create a cancer-focused 
transplant registry. 

Maho Terashita, MD, is with St. Marianna University School 
of Medicine, Kanagawa, Japan, and Brigham and Women’s 
Hospital (BWH), Boston, MA. Naoka Murakami, MD, 
PhD, is with BWH, Boston, MA. 

The authors report no conflicts of interest.
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Cancer Outcome Reporting in Randomized 
Clinical Trials for Kidney Transplant Recipients 
By Maho Terashita and Naoka Murakami

Cancer outcomes reported in RCTs 
in kidney transplant recipients

Randomized controlled 
trials (RCTs)
registered in ClinicalTrials.gov
database from 2000 to 2021

Adult kidney 
transplant recipients

Cancer outcomes
primary, secondary, or tertiary

819 studies

12 studies

Inconsistent reporting in:
ü Definition of cancer
ü Cancer types
ü Methods of aggregation
ü Time points of measurement

RCTs with cancer outcome

all RCTs

84 studies

RCTs with cancer as primary ±
secondary outcome

Au EH, Wong G, Tong A, et al. Kidney Int Rep 2022. 
https://www.kireports.org/article/S2468-
0249(22)01857-5/fulltext

Conclusion: In RCTs of adult kidney transplant patients, only 10% reported 
cancer as its outcome. The definition and timing of measurement of 
cancer outcomes are inconsistent. Visual abstract by Maho Terashita, MD

The use of immune checkpoint inhibitors 
(ICIs) in the treatment of various hemato-
logic and solid malignancies has led to better 
patient survival. The first ICI to be approved 

in 2011 was the monoclonal antibody-blocking cytotoxic 
T-lymphocyte antigen (CTLA)-4 ipilimumab. Activation 
of CTLA-4, expressed on cytotoxic T lymphocytes, results 
in downregulation of these cells. Ipilimumab turns off this 
inhibition, resulting in enhanced cytotoxic T cell function, 
which results in anti-tumor cell activity. This was followed 

by inhibitors of programmed cell death protein 1 (PD1), 
such as nivolumab, pembrolizumab cemiplimab, and 
dostarlimab that block PD1, and atezolizumab, avelumab, 
and durvalumab that target programmed death ligand 1 
(PD-L1). PD1 is a coinhibitory molecule expressed on T 
cells, and PD-L1 is expressed on the surface of different 
tissue types, including tumor cells. The ICIs remove in-
hibitory signals to allow T cell activation and generation 
of a robust anti-tumor immune response, which also leads 
to inflammatory side effects in any organ system, often 

termed immune-related adverse effects (irAEs).
The incidence of acute kidney injury (AKI) associated 

with ICI therapy (AKI-ICI) is estimated to be 3%–5%, 
with acute interstitial nephritis (AIN) being the most com-
mon histopathologic finding (1, 2). Prompt recognition 
and reversal of kidney injury with immunosuppressive 
therapy remain the mainstays for treatment, hence the 
need for early detection. A late diagnosis contributes to 
treatment delays and future consideration for ICI rechal-
lenge to address the underlying malignancy (3). The quest 

Use of Biomarkers in Immune Checkpoint 
Inhibitor-Associated Acute Kidney Injury:  
Is Prime Time Fast Approaching?  
By Itunu Owoyemi 
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for early diagnosis has led to several research studies to 
identify risk factors, clinical features, and biomarkers for 
irAEs. Biomarkers with promising potential for AKI-ICI in 
two recent studies are summarized in Table 1. 

A more recent study by Farooqui et al. (4) evaluated 
blood, urinary cytokines, and immune cell phenotypes in 
the peripheral blood of 24 patients in an exploratory study. 
Fourteen patients with AKI-ICI and 10 patients with non-
AKI-ICI were evaluated. Of the 14 patients with AKI, 10 
had a kidney biopsy showing AIN (4). The goal of the study 
was to differentiate AKI-ICI from AKI due to other etiolo-
gies without the need of a kidney biopsy. Blood and urine 
cytokines and immune cell phenotypes in the peripheral 
blood and tissue of patients on ICI therapy at the time of 
AKI were obtained. The authors found an abundance of spe-
cific immune cells, including CD4 memory, T helper (Th), 
and dendritic cells in the kidney tissue of patients who de-
veloped AKI-ICI. Immunophenotyping also revealed strong 
expression of tumor necrosis factor α (TNF-α) in kidney 
biopsies. Urine TNF-α, interleukin (IL)-2, and IL-10 were 
significantly elevated in AKI-ICI compared with AKI not 
induced by ICI or healthy controls. The study revealed a 
strong discriminatory ability of the urine TNF-α level (area 
under the curve [AUC], 0.814; 95% CI, 0.623–1.00) to de-
tect AKI-ICI. The authors also report a strong expression of 
TNF-α in kidney biopsies, suggesting that TNF-α originates 
primarily from the kidney in patients with AKI-ICI with pa-
thology demonstrating AIN. This was in line with a similar 
biomarker study for a clinical diagnosis of AIN in which 
urine TNF-α was higher in patients with AIN (5).

Studies on biomarkers for AKI-ICI shed light on mecha-
nistic insights to AKI-ICI. Their results imply that a specific 
T cell response and respective cytokines may be indicative 
of AKI-ICI and may differentiate AKI-ICI from other eti-
ologies. There continues to be a need to identify biomark-
ers for optimal management and safe rechallenge of patients 
with ICI-associated AKI. As precision medicine in kidney 
diseases is being advocated, studies such as this on a larger 
scale should be done to combine knowledge of disease mech-
anisms to identify subsets of patients who may benefit from 
specific treatment strategies. 

Itunu Owoyemi, MBBS, is with the Division of Nephrology 
and Hypertension, The University of Kansas Medical Center, 
Kansas City. 

The author reports no conflicts of interest.
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T helper, Dendritic cells – significantly increased in AKI-ICI

Prospective cohort Mayo 
Clinic 

Kidney injury biomarkers, T 
cell cytokines & immune cell 
phenotype were measured

Patients with AKI on ICI 
therapy

2021-2022

Kidney Tissue                                                      n=4                                       n=4  

Urine Cytokines                                                 n=14                                     n=10 

4.8 (3.2-6.9)

3.1 (1.8-5.4)

1.9 (1.3-2.5)

0.3 (0.1,0.4)

0.01

0.02

Methods and cohort

IL -10, IL-2 - significantly increased in AKI-ICI

TNF-α (ng/g)

Outcomes

Farooqui, N., et al., Cytokines and Immune Cell Phenotype in Acute Kidney Injury 
Associated with Immune Checkpoint Inhibitors. Kidney International Reports, 2022.

CD4 Memory T cells

Cytokines and immune cell phenotype in 
immune checkpoint inhibitor (ICI)-associated AKI

Increase in 
CD4 T cells, dendritic cells,IL-2, 

IL-10, TNF-α in AKI-ICI 
compared to AKI-other 

(p<0.05)

Conclusion: Specific T cell responses and their respective cytokines may be indicative of AKI-ICI therapy and may 
help differentiate AKI-ICI from AKI-other. Urine TNF-α is a promising biomarker for AKI-ICI, which is most often 
caused by AIN, and TNF- α pathway may serve as a potential target for therapeutic intervention.

AKI-Other
Median (IQR)

AKI-ICI
Median (IQR)

Study Isik et al. 2021 (6) Singh et al. 2022 (7)

Type Retrospective study on patients with cancer who 
developed AKI-ICI

Exploratory using NanoString- based gene 
expression and multiplex 12 chemokine profiling 
on paired kidney tissue, urine, and plasma 
specimens 

Participants 37 Patients with AKI-ICI and 13 referents with 
non-AKI-ICI

36 Patients with AKI-ICI

Biomarkers/predictors of AKI-ICI •  Urine retinol-binding protein (uRBP)/creatinine 
(Cr) ratio

•  C-reactive protein (CRP)

•  Increased T and B cell scores (indicative of the 
relative abundance of cells in the kidney biopsy 
tissue)

•  NanoString analysis was used to identify and 
determine the abundance of T cell subsets 
infiltrating the kidneys. 

•  Th1-CD8+ T cell axis accompanied by 
interferon-γ and TNF superfamily signatures 
were detected in the ICI-AIN group. 

Key outcome Serum Cr (SCr), CRP, and uRBP/Cr were 
significantly higher in the AKI-ICI versus the non-
AKI-ICI group, median (interquartile range [IQR]): 
SCr, 2.0 (1.7–2.9) vs. 1.5 (1.3–1.6) mg/dL; 
serum CRP, 54.0 (33.7–90.0) vs. 3.5 (3.0–7.9) 
mg/L; and uRBP/Cr, 1927 (1174–46,522) vs. 
233 (127–989) μg/g Cr, respectively; p < 0.05  
for all.

•  Upregulation in genes associated with 
chemokine signaling and significant increases 
in immune cell scores compared with 
acute tubular necrosis and hypertensive 
nephrosclerosis 

•  Urine tertiary lymphoid structures signature 
correlated with an ICI-AIN diagnosis but not 
paired plasma.

•  Urinary CXCL9 correlated best to tissue CXCL9 
expression (ρ, 0.75; p < 0.001) and the ability 
to discriminate AIN vs. non-AIN (AUC, 0.781; p 
= 0.003).

Table 1. Biomarkers with promising potential for AKI-ICI
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is contraindicated; dose reduction of JYNARQUE is 
recommended for patients taking moderate CYP3A 
inhibitors. Patients should avoid grapefruit juice
beverages while taking JYNARQUE.
Adverse Reactions: Most common observed adverse 
reactions with JYNARQUE (incidence >10% and at least 
twice that for placebo) were thirst, polyuria, nocturia, 
pollakiuria and polydipsia. 
Other Drug Interactions:
•  Strong CYP3A Inducers: Co-administration with strong 

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

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

Pregnancy and Lactation: Based on animal data, 
JYNARQUE may cause fetal harm. In general, JYNARQUE 
should be discontinued during pregnancy. Advise women 
not to breastfeed during treatment with JYNARQUE.
To report SUSPECTED ADVERSE REACTIONS, 
contact Otsuka America Pharmaceutical, Inc. at
1-800-438-9927 or FDA at 1-800-FDA-1088 
(www.fda.gov/medwatch).
Please see Brief Summary of FULL PRESCRIBING
INFORMATION, including BOXED WARNING, on the
following page.

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

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

IMPORTANT SAFETY INFORMATION:
WARNING: RISK OF SERIOUS LIVER INJURY

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

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

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

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

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

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

JYNARQUE or any component of the product
• Uncorrected urinary outfl ow obstruction
• Anuria

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

For your patients at risk for rapidly progressing ADPKD, 

Learn more at
JYNARQUEhcp.com 
about who is an 
appropriate patient
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Identifying patients who are at risk for rapidly 
progressing ADPKD may provide an opportunity 
for early intervention1,2

Measuring kidney size can assess the rate of progression and predict 
the future decline of kidney function3

Studied across CKD Stages 1-4 in the 2 largest 
ADPKD trials in over 2800 patients with ADPKD4-6

Eligible commercially insured patients pay as 
little as $10 per month for JYNARQUE*
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       Findings

An AKI Follow-up Clinic 
Reduces Mortality—
But Not Kidney Events

No Difference in Cardiovascular Events with Cooler Dialysate 

For hospitalized patients with acute kidney in-
jury (AKI), nephrologist assessment in an AKI 
follow-up clinic is associated with a reduced 
risk of death, although no reduction in major 
adverse kidney events, reports a study in the 
American Journal of Kidney Diseases.

The retrospective analysis included 164 pa-
tients who survived a hospitalization with AKI 
and attended an AKI follow-up clinic at one 
Ontario, Canada, hospital between 2013 and 
2017. Clinic visits occurred within 6 months 
of discharge. All patients had Kidney Disease: 
Improving Global Outcomes (KDIGO) stage 
2 to 3 AKI and were not dialysis dependent 
at discharge. Approximately two-thirds of pa-
tients were men; the mean age was 66 years.

At the AKI follow-up clinic, patients re-
ceived standardized assessment by a nephrolo-
gist, focused on blood pressure and proteinu-
ria reduction, cardiovascular risk reduction, 
and management of chronic kidney disease 
(CKD) complications. Patients also received a 
sick-day medication list and quarterly labora-
tory tests for 1 year. Each patient attending the 
follow-up clinic was propensity score matched 
to four patients receiving standard care. Out-
comes of interest were kidney and cardiovas-
cular events, death from any cause, and use of 
cardioprotective medications.

At a mean follow-up of 2.2 years, the rate 
of major adverse kidney events was similar be-
tween groups: 22.1 per 100 patient-years for 
patients attending the AKI follow-up clinic 
and 24.7 per 100 patient-years for those re-
ceiving standard care. All-cause mortality was 
lower in the follow-up clinic group: 7.5 versus 
10.7 deaths per 100 patient-years; hazard ratio 
(HR), 0.71. There was no difference in risk of 
chronic dialysis or CKD.

Risk of major cardiovascular events was 
significantly lower among patients seen at the 
AKI follow-up clinic: 11.0 versus 14.5 events 
per 100 patient-years; HR, 0.77. Clinic at-
tendance was associated with higher rates of 
nephrologist visits, creatinine tests, and pro-
teinuria within the first year after AKI. Fol-
low-up clinic patients were more likely to be 
prescribed important cardioprotective medi-
cations, including statins, beta-blockers, and 
sodium-glucose cotransporter-2 inhibitors, 
although not angiotensin-converting enzyme 
inhibitors or angiotensin receptor blockers.

Although survivors of AKI have increased 
kidney and cardiovascular risks, they often 
have limitations in follow-up care. The au-
thors’ experience provides preliminary evi-
dence that nephrologist evaluation at an AKI 
follow-up clinic has benefits, including de-
creased mortality and cardiovascular events.

The cohort study shows no reduction in ad-
verse kidney events, however. The researchers 
conclude, “These results justify further testing 
of protocolized follow-up after AKI in rand-
omized controlled trials” [Silver SA, et al. As-
sociation of an acute kidney injury follow-up 
clinic with patient outcomes and care process-
es: A cohort study. Am J Kidney Dis, published 
online ahead of print November 30, 2022. 
doi: 10.1053/j.ajkd.2022.10.011; https://
www.ajkd.org/article/S0272-6386(22)01052-
6/fulltext].  

The use of personalized cooler dialysate—
36°C or lower—does not reduce the risk 
of cardiovascular events among mainte-
nance hemodialysis patients, concludes a 
randomized trial in The Lancet.

The pragmatic, open-label Major Out-
comes with Personalized Dialysate TEM-
Perature (MyTEMP) trial was carried out 
at 84 hemodialysis centers in Ontario, 
Canada. With covariate-constrained ran-
domization, centers were assigned to use 

a personalized cooler dialysate—0.5°C–
0.9°C lower than the patient’s body 
temperature; lowest recommended tem-
perature, 35.5°C—or a standard dialysate 
temperature of 36.5°C.

The two groups were compared on a 
primary composite outcome of cardiovas-
cular-related death or hospitalization for 
myocardial infarction, ischemic stroke, 
or congestive heart failure. Primary out-
comes were recorded in Ontario databases 

by medical coders who were unaware of 
the study.

Over the 4-year study, the centers 
provided approximately 4.3 million he-
modialysis treatments to 15,413 patients. 
Median follow-up was 1.8 years. Mean 
dialysate temperature was 35.8°C in the 
intervention group and 36.4°C in the 
standard treatment group.

Rates of the primary composite out-
come were similar between groups: 
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is contraindicated; dose reduction of JYNARQUE is 
recommended for patients taking moderate CYP3A 
inhibitors. Patients should avoid grapefruit juice
beverages while taking JYNARQUE.
Adverse Reactions: Most common observed adverse 
reactions with JYNARQUE (incidence >10% and at least 
twice that for placebo) were thirst, polyuria, nocturia, 
pollakiuria and polydipsia. 
Other Drug Interactions:
•  Strong CYP3A Inducers: Co-administration with strong 

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

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

Pregnancy and Lactation: Based on animal data, 
JYNARQUE may cause fetal harm. In general, JYNARQUE 
should be discontinued during pregnancy. Advise women 
not to breastfeed during treatment with JYNARQUE.
To report SUSPECTED ADVERSE REACTIONS, 
contact Otsuka America Pharmaceutical, Inc. at
1-800-438-9927 or FDA at 1-800-FDA-1088 
(www.fda.gov/medwatch).
Please see Brief Summary of FULL PRESCRIBING
INFORMATION, including BOXED WARNING, on the
following page.

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

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

IMPORTANT SAFETY INFORMATION:
WARNING: RISK OF SERIOUS LIVER INJURY

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

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

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

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

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

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

JYNARQUE or any component of the product
• Uncorrected urinary outfl ow obstruction
• Anuria

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

For your patients at risk for rapidly progressing ADPKD, 

Learn more at
JYNARQUEhcp.com 
about who is an 
appropriate patient
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Identifying patients who are at risk for rapidly 
progressing ADPKD may provide an opportunity 
for early intervention1,2

Measuring kidney size can assess the rate of progression and predict 
the future decline of kidney function3

Studied across CKD Stages 1-4 in the 2 largest 
ADPKD trials in over 2800 patients with ADPKD4-6

Eligible commercially insured patients pay as 
little as $10 per month for JYNARQUE*
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21.4% with cooler dialysate and 22.4% 
with standard-temperature dialysate. Sensi-
tivity and subgroup analyses yielded similar 
findings. Mean drops in intradialytic sys-
tolic blood pressure were 26.6 mm Hg and 
27.1 mm Hg, respectively. Other secondary 
outcomes were comparable as well. Patients 
assigned to cooler dialysate were more likely 
to say they felt uncomfortably cold: relative 
risk, 1.6.

A growing number of dialysis centers 
have been using cooler dialysate, reflect-
ing the belief that it may lead to improved 

cardiovascular outcomes. Although some 
studies have reported lower rates of cardio-
vascular mortality with cooler dialysate, the 
overall quality of evidence on this topic is 
considered low.

The MyTEMP trial shows no difference 
in cardiovascular mortality or major ad-
verse cardiovascular events at maintenance 
hemodialysis centers using personalized 
cooler dialysate compared with standard-
temperature dialysate. The study also finds 
no meaningful difference in mean drop in 
intradialytic systolic blood pressure or in 

intradialytic hypotension. The researchers 
conclude: “A lack of benefit compounded 
by the likelihood of patient discomfort 
provides no justification for use of cooler 
dialysate for all patients as a centre-wide 
policy” [MyTEMP Writing Committee; 
Garg AX, et al. Personalised cooler di-
alysate for patients receiving maintenance 
haemodialysis (MyTEMP): A pragmatic, 
cluster-randomised trial. Lancet 2022; 
400:1693–1703. doi: 10.1016/S0140-
6736(22)01805-0]. 
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JYNARQUE® (tolvaptan) tablets for oral use
Brief summary of PRESCRIBING INFORMATION. See full prescribing information for JYNARQUE.

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

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

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

outflow obstruction
• Anuria

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

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

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

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

ADVERSE REACTIONS
Clinical Trials Experience: Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug 
and may not reflect the rates observed in practice. JYNARQUE has been studied in over 3000 patients with ADPKD. 
Long-term, placebo-controlled safety information of JYNARQUE in ADPKD is principally derived from two trials 
where 1,413 subjects received tolvaptan and 1,098 received placebo for at least 12 months across both studies.
TEMPO 3:4 -NCT00428948: A Phase 3, Double-Blind, Placebo-Controlled, Randomized Trial in Early, Rapidly-
Progressing ADPKD: The TEMPO3:4 trial employed a two-arm, 2:1 randomization to tolvaptan or placebo, titrated to 
a maximally-tolerated total daily dose of 60-120 mg. A total of 961 subjects with rapidly progressing ADPKD were 
randomized to JYNARQUE. Of these, 742 (77%) subjects who were treated with JYNARQUE remained on treatment 
for at least 3 years. The average daily dose in these subjects was 96 g daily.
Adverse events that led to discontinuation were reported for 15.4% (148/961) of subjects in the JYNARQUE 
group and 5.0% (24/483) of subjects in the placebo group. Aquaretic effects were the most common reasons for 
discontinuation of JYNARQUE. These included pollakiuria, polyuria, or nocturia in 63 (6.6%) subjects treated with 
JYNARQUE compared to 1 subject (0.2%) treated with placebo.
Table 1 lists the adverse reactions that occurred in at least 3% of ADPKD subjects treated with JYNARQUE and at 
least 1.5% more than on placebo.

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

Adverse Reaction

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

Number of 
Subjects

Proportion 
(%)*

Annualized 
Rate†

Number of 
Subjects

Proportion 
(%)*

Annualized 
Rate†

Increased 
urination§ 668 69.5 28.6 135 28.0 10.3

Thirst‡ 612 63.7 26.2 113 23.4 8.7

Dry mouth 154 16.0 6.6 60 12.4 4.6

Fatigue 131 13.6 5.6 47 9.7 3.6

Diarrhea 128 13.3 5.5 53 11.0 4.1

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

Adverse Reaction

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

Number of 
Subjects

Proportion 
(%)*

Annualized 
Rate†

Number of 
Subjects

Proportion 
(%)*

Annualized 
Rate†

Dizziness 109 11.3 4.7 42 8.7 3.2

Dyspepsia 76 7.9 3.3 16 3.3 1.2

Decreased appetite 69 7.2 3.0 5 1.0 0.4

Abdominal distension 47 4.9 2.0 16 3.3 1.2

Dry skin 47 4.9 2.0 8 1.7 0.6

Rash 40 4.2 1.7 9 1.9 0.7

Hyperuricemia 37 3.9 1.6 9 1.9 0.7

Palpitations 34 3.5 1.5 6 1.2 0.5

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

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

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

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

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

•  Because of the risks of serious liver injury, JYNARQUE is available only through a restricted 
distribution program under a Risk Evaluation and Mitigation Strategy (REMS) called the  
JYNARQUE REMS Program.
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Nefecon Preserves Kidney Function in Primary IgAN
The new delayed-release budesonide formu-
lation Nefecon slows the rate of decline in the 
estimated glomerular filtration rate (eGFR) 
in patients with primary immunoglobulin A 
nephropathy (IgAN), reports a placebo-con-
trolled trial in Kidney International.

Nefecon is a targeted formulation de-
signed to deliver the oral glucocorticoid 
budesonide locally in the ileum, with limited 
systemic exposure. In the previous phase 2b 
NEFIGAN trial, Nefecon treatment was as-
sociated with greater reduction in the urine 
protein-to-creatinine ratio (UPCR) and a 
smaller decline in the eGFR in patients with 
IgAN at risk of kidney failure.

The phase 3 Efficacy and Safety of Ne-
fecon in Patients with Primary IgA Nephrop-
athy (NefIgArd) study was designed to verify 
those results. The first phase of the multicen- 
ter trial enrolled 199 patients with primary 
IgAN, persistent proteinuria, and an eGFR 
between 35 and 90 mL/min/1.73 m2. All had 
received optimized supportive care, including 
at least 3 months of stable renin-angiotensin 
system blockade.

Patients were randomly assigned to receive 
9 months of treatment with Nefecon (16 mg/
day) or placebo, followed by a 3-month ob-
servation period. The primary outcome was 
24-hour UPCR at the end of treatment. Sec-

ondary outcomes included eGFR at 9 and 12 
months and UPCR at 12 months.

At 9 months, UPCR had decreased by 
31% from baseline in patients receiving 
Nefecon compared with 5% in the placebo 
group. Results were consistent in subgroup 
analyses. Patients in the Nefecon group had 
continued improvement after treatment’s 
end, including a 48% reduction in UPCR 
at 12 months. Nefecon was also associated 
with a slower decline in eGFR: a 3.87 mL/
min/1.73 m2 difference compared with pla-
cebo. Treatment was well tolerated, with mild 
to moderate, reversible adverse events.

The first phase of NefIgArd “supports Ne-

fecon as the first disease-modifying therapy 
approved for patients with primary IgAN at 
risk of kidney failure,” the researchers write. 
An observational follow-up phase is under-
way to verify the long-term impact on kidney 
function [Barratt J, et al. Results from part 
A of the multi-center, double-blind, rand-
omized, placebo-controlled NefIgArd trial, 
which evaluated targeted-release formulation 
of budesonide for the treatment of primary 
immunoglobulin A nephropathy. Kidney 
Int, published online ahead of print October 
19, 2022. doi: 10.1016/j.kint.2022.09.017;  
https://www.kidney-international.org/ 
article/S0085-2538(22)00836-5/fulltext].

Lower Use of 
Cardioprotective Drugs 
in Patients with MI with 
Previous AKI
Among patients with a history of myocardial 
infarction (MI), those who have survived an 
episode of acute kidney injury (AKI) are less 
likely to receive important classes of cardiopro-
tective medications, according to a study in 
Kidney International Reports.

Using Ontario, Canada, administrative 
databases from 2008 to 2017, the research-
ers identified 28,871 patients, aged 66 years 
or older, with a history of MI who survived a 
hospitalization complicated by AKI. Of these, 
21,452 were propensity score matched to pa-
tients without AKI. In the matched cohorts, 
the mean age was 80 years, and 40% of pa-
tients were women. MI occurred during the 
index hospitalization in 34% of patients.

The groups with and without AKI were 
compared in terms of time-to-outpatient dis-
pensing of three classes of cardioprotective 
drugs—angiotensin-converting enzyme in-
hibitors/angiotensin receptor blockers (ACEIs/
ARBs), statins, or beta-blockers—during the 
year after discharge. For all three drug classes, 
dispensing frequency was significantly lower 
among survivors of AKI: subdistribution haz-
ard ratio (sHR), 0.93. The association was 
stronger among patients with Kidney Disease: 
Improving Global Outcomes (KDIGO) stage 
2 or 3 AKI: sHR, 0.81 or 0.71, respectively.

On analysis of specific drug classes, statin 
dispensing was less likely for patients with 
stage 2 and stage 3 AKI, and dispensing of 
beta-blockers was less frequent in patients with 
stage 3 AKI: sHR, 0.86. Other medications 
were also associated with AKI status. For exam-
ple, survivors of AKI were less likely to receive 
P2Y12 inhibitors and direct anticoagulants but 
more likely to receive warfarin.

Differences in the use of cardioprotective 
drugs may contribute to the increased risk of 
death among patients with a history of MI who 
survive an episode of AKI. This population-
based cohort study finds less frequent dispens-
ing of ACEIs/ARBs, statins, and beta-blockers 
among survivors of AKI with a history of MI.

“These results highlight a pivotal oppor-
tunity to improve care after hospitalization 
with AKI, they conclude” [Meraz-Muñoz AY, 
et al. Cardiovascular drug use after acute kid-
ney injury among hospitalized patients with 
a history of myocardial infarction. Kidney 
Int Rep, published online ahead of print No-
vember 2, 2022. https://doi.org/10.1016/j.
ekir.2022.10.027]. 
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The field of nephrology has bloomed amid a 
genomic revolution that has allowed genom-
ics integration into the clinical practice to 
be feasible and affordable. Genomic testing 

has explained monogenic causes of kidney diseases in up 
to 25% of patients with kidney failure (1–3), and there 
is a growing body of evidence supporting the value of 
genetic testing for patients with unexplained kidney dis-
eases or suspected monogenic processes in the nephrol-
ogy practice (4, 5). Monogenic causes of kidney diseases 
are typically the result of discreet coding-region, single-
base substitutions in the DNA or small insertions or dele-
tions resulting in aberrant transcription and translation 
of functional protein products. A classic example of this 
is Fabry disease (6). However, it has long been recognized 
that much of the genetic differences among individuals 
are the result of larger alterations of the genome. This has 
been termed copy-number variants, in which greater than 
50 base pairs of DNA are either deleted or duplicated. 
Oftentimes, the deletion or duplication can be as much 
as a kilobase or megabase in size. When a copy-number 
variant actually spans a pathology gene, it is termed a 
genomic disorder (as opposed to a monogenic disorder).  

Verbitsky and colleagues (7), in a recent JASN article, 
extend our understanding beyond monogenic explana-
tions of kidney diseases by examining the prevalence 
of copy-number variants and genomic disorders in pa-
tients with chronic kidney disease (CKD) across the 
lifespan. In this study, they report on 667 pediatric pa-
tients with CKD (419 from CKiD study and 248 from 
CKiD cohort II) and a combined adult cohort of 6679 
patients from three multiethnic US studies, including 
the Chronic Renal Insufficiency Cohort (CRIC), Family 
Investigation of Nephropathy and Diabetes (FIND), and 
Columbia University CKD Biobank cohort (CU-CKD). 
They define copy-number variants as genomic disorders 
that have at least 70% overlap of their span with a set 
of known pathogenic copy-number variant coordinates 
obtained from the Database of Genomic Variation and 
Phenotype in Humans using the Ensembl Resources 
and the literature and in agreement with the American 
College of Medical Genetics and Genomics guidelines.

The authors showed that in the pediatric cohort, the 
overall prevalence of genomic disorders was 4.2% (a to-
tal of 28 participants out of 667). The prevalence was 
4.5% (19 out of 419) in CKiD cohort and 3.6% (9 out 
of 248) in CKiD cohort II. For these participants, iden-
tification of genomic disorders helped to confirm, reclas-
sify, or provide a more precise molecular explanation 
for an identified disease. Examples include deletions in 
chr17q12 (renal cysts and diabetes syndrome [RCAD]) 
and homozygous deletions in chr2q13 (NPHP1) and 
chr17p13.13 (CTNS). In adults, the prevalence of 
genomic disorders was lower, at 1.1% (72 participants 
out of 6679), but was present in a wide age span such that 
the highest prevalence was between the ages of 10 and 20 
years (4.8%), and the oldest patient with a genomic dis-
order identified was 78 years of age. The most frequent 
copy-number variant that explained the genomic disor-
der in adult cohorts was a 17q12 deletion or duplication 
that was detected in 16 out of the 6679 (0.2%) patients 
in the adult cohort and at a ratio of 1:252 in those with 
CKD and diabetes, two conditions very commonly present 
in clinical practice but perhaps with less awareness of a 
potential genomic explanation.

RCAD is an autosomal-dominant, multisystem 

disorder caused by mutations on chromosome 17q12 
(omim.org/entry/137920). This disorder is character-
ized by non-diabetic kidney diseases, hypomagnesemia, 
and early-onset diabetes, consistent with maturity-onset 
diabetes of the young. The findings of this study encour-
age the nephrology community to be aware of RCAD 
and consider this diagnosis in patients with diabetes and 
kidney disease. Other clinical clues identified in the adult 
cohort with genomic disorders included lower neuro-
cognitive ability as measured by the Mini–Mental State 
Examination and educational level and increased mortal-
ity compared with non-genomic disorder carriers.

The findings of this study also highlight a few key take-
aways: Genomic disorders are rare but when identified, 
can support diagnosis and evaluation and can provide 
an explanation for other organ dysfunctions, particularly 
neurocognitive changes; RCAD is present in 1:252 adult 
patients with CKD and diabetes; and genomic disorders 
are another piece of the puzzle in understanding CKD 
and associated co-morbidities. The addition of copy-
number variant analysis in patients with CKD who are 
strongly suspected to have a genetic disorder could be-
come a possibility after no single-nucleotide variants are 
found using traditional genetic testing. 

Michael Bernaba, MD, is a second-year nephrology fellow at 
the Mayo Clinic, Phoenix, AZ. Mira T. Keddis, MD, is an as-
sociate professor of medicine with the Division of Nephrology and 
Hypertension, Mayo Clinic, and director of education for the 
Center for Individualized Medicine, Mayo Clinic, Scottsdale, AZ.
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Copy-number Variants and Genomic Disorders, 
Going Beyond Monogenic Explanations of 
Kidney Diseases  
By Michael Bernaba and Mira T. Keddis

CCoonncclluussiioonn Undiagnosed GDs are detected both in children and adults 
with CKD. Identification of GDs in these patients can enable a precise 
genetic diagnosis, inform prognosis, and help stratify risk in clinical 
studies. GDs could also provide a molecular explanation for 
nephropathy and comorbidities, such as poorer neurocognition for a 
subset of patients..

Miguel Verbitsky, Sarathbabu Krishnamurthy, Priya Krithivasan, et al. 
GGeennoommiicc  ddiissoorrddeerrss  iinn  CCKKDD  aaccrroossss  tthhee  lliiffeessppaann..  J Am Soc Nephrol [online 
Oct. 27, 2022]. doi: 10.1681/ASN.2022060725; 
https://jasn.asnjournals.org/content/early/2022/11/28/ASN.2022060725
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Diagnostic utility of identification of genomic disorders
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phenotypes were the top 
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In CRIC participants, GDs 
were associated with lower 
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educational achievement, 
and higher mortality risk.

1:252

*PheWAS, Phenome-wide association study

“Genomic disorders  
are rare but when 

identified, can 
support diagnosis 
and evaluation and 

can provide an 
explanation for other 
organ dysfunctions, 

particularly 
neurocognitive 

changes.
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Immune-related adverse reactions, including various 
forms of glomerular diseases, have been associated 
with vaccines throughout our history, including in-
fluenza and hepatitis B (1–4). Not surprisingly, with 

more than 13 billion doses of vaccines for severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) adminis-
tered worldwide since the inception of the coronavirus dis-
ease 19 (COVID-19) pandemic to date, several reported 
cases and case series of vaccine-associated, immune-related 
glomerular diseases, as either de novo or relapse of a prior 
disease, have been reported. 

Minimal change disease (MCD) and immunoglobu-
lin A nephropathy (IgAN) have been the most reported 

cases of COVID-19 vaccine-associated glomerular diseas-
es, with varying presentation phenotypes. MCD tends to 
appear within a median of 7 days after the first dose of the 
SARS-CoV-2 vaccine and IgAN within 1–2 days of the 
second or third dose of the vaccine exposure (5). Other 
glomerular diseases, such as membranous nephropathy 
(MN), anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculitis, and anti-glomerular basement mem-
brane disease, have also been seen within a few weeks of 
the vaccine administration (6–12). Although this asso-
ciation is not indicative of causation, the volume of these 
reported glomerular cases and temporal correlation with 
the mRNA vaccine dose are intriguing and raise a unique 

challenge during patient counseling. 
The majority of these reported cases happened in asso-

ciation with mRNA vaccine administrations (BNT162b2 
[Pfizer-BioNTech] and mRNA-1273 [Moderna]) com-
pared with other formulations, such as adenovirus vector 
vaccines. This could be due to the more widespread use 
of mRNA vaccines worldwide (5). However, mRNA vac-
cine technology is also known to produce a more potent 
immune response than adenovirus vector COVID-19 vac-
cines (13). 

Caza et al. (14) noted 29 cases of potential vaccine-
associated glomerular diseases, which manifested within 
1 month of SARS-CoV-2 vaccination, in their cohort 

Nephrologist Ownership of Dialysis Facilities 
through Joint Ventures
By Varsha Danda, Said A. Ibrahim, and Sri Lekha Tummalapalli

Risk of Glomerular Disease Relapse after 
COVID-19 Vaccines—Correlation or Causation?  
By Nasim Wiegley

Ownership structures in health care are rapidly 
evolving. Physician practices, which were his-
torically physician owned, are now mostly 
owned by hospitals or other corporate entities, 

such as private equity firms or health insurers (1). Hospitals 
are infrequently owned by physicians and are required to 
disclose ownership relationships to patients. Physician own-
ership of dialysis facilities through joint ventures has raised 
concerns about financial conflicts of interest and has thus 
far been unstudied because these relationships are not made 
publicly available. Eugene Lin, MD, and colleagues (2) re-
cently provided the first evidence of how nephrologist own-
ership of dialysis facilities may affect quality of care and pa-
tient outcomes.

Lin and colleagues (2) obtained a list of dialysis fa-
cility owners registered in the Centers for Medicare & 
Medicaid Services’ (CMS’) Provider Enrollment, Chain, 
and Ownership System via a Freedom of Information Act 
request. Among the 6284 dialysis facilities analyzed, 15% 
had a nephrologist owner. The authors used a difference-in-
differences approach to compare clinical outcomes among 
patients in joint-venture facilities treated by a nephrologist 

owner with patients treated by a nephrologist non-owner. 
Their quasi-experimental approach accounted for differences 
in patient clinical outcomes between nephrologist owners 
and non-owners in non-joint-venture facilities. 

The study found that nephrologist ownership was signifi-
cantly associated with a 2.4% (95% CI, 1.1%–3.8%) ab-
solute increase in home dialysis use and a 2.2% decrease in 
erythropoietin-stimulating agent (ESA) use (95% CI, –3.6% 
to –0.7%). Increasing home dialysis and reducing ESA use 
could both increase dialysis facility profitability, but further 
research is needed to understand whether financial motives 
or other reasons were driving these differences. Nephrologist 
ownership was not associated with significant changes in 
missed treatments, transplant waitlisting, transfusions, hos-
pitalizations, readmissions, dialysis adequacy, vascular access, 
or mortality. Although these findings are reassuring, they 
also suggest that potential benefits of nephrologist owner-
ship are not yet being realized. For example, a nephrologist 
owner would be incentivized to invest in care coordination 
to reduce hospitalizations/readmissions and thereby missed 
treatments. 

Lin and colleagues (2) provide a superb contribution to 

the literature through their use of novel data and rigorous sta-
tistical methods. Other questions of interest include whether 
nephrologist owners start patients on dialysis at higher esti-
mated glomerular filtration rates or refer more patients to 
their joint-venture facilities—particularly higher-revenue 
patients (e.g., those commercially insured) or lower-cost pa-
tients (e.g., those not on expensive therapies within the End 
Stage Renal Disease Prospective Payment System [ESRD 
PPS] bundled payment). CMS recently released updates 
to Medicare Care Compare to provide information about 
nephrologist affiliations with dialysis facilities, which is an 
important step forward in data transparency (3). Similarly, 
we advocate for nephrology organizations and CMS to make 
joint-venture relationships more readily available for surveil-
lance and research. 
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of for-cause kidney biopsies obtained at a single cen-
ter. Notably, in comparison with the 2 years before the 
COVID-19 pandemic (2018–2019), there was no in-
crease in the incidence of immune-related kidney diseases 
in their practice (14). Data from large-scale, population-
based studies or controlled trials have been lacking to date.

A recent study by Canney et al. (15), published in JASN, 
aimed to investigate the relative and absolute risk of glo-
merular disease relapse after COVID-19 vaccination in a 
retrospective, population-based, cohort study. A centralized 
clinical and pathological registry of patients with biopsy-
proven glomerular disease in British Columbia, Canada, 
was used. The primary outcome was a relapse of kidney dis-
eases, defined as an increase in serum creatinine, worsening 
proteinuria, or both. During the follow-up period of 281 
days, 134 of 1105 patients (12.1%) developed a disease re-
lapse, 24 of which were considered to be vaccine-associated 
relapses (occurring within 30 days after vaccine adminis-
tration). Overall, the first vaccine dose was not associated 
with increased relapse risk (hazard ratio [HR], 0.67; 95% 
confidence interval [CI], 0.33–1.36); however, repetitive 
exposure to the second or third dose of the COVID-19 vac-
cine was associated with a twofold increased risk of relapse 
(HR, 2.23; 95% CI, 1.06–4.71). A similar pattern was seen 
across various glomerular diseases. The increase in absolute 
risk of vaccine-associated relapse after a second or third dose 
was 3%–5% in those with IgAN or lupus nephritis (LN) 
and lower (1%–2%) in patients with other glomerular dis-
eases, such as ANCA-associated glomerulonephritis (GN) 
vasculitis, MCD, MN, or focal segmental glomerulosclero-
sis (FSGS). Notably, only 4 of the 24 patients (17%) with 
vaccine-associated glomerular disease relapse required a 
change in immunosuppression therapy; the rest were self-
limited, and none of these patients underwent a kidney bi-
opsy. This suggests that most of these potential relapses ap-
peared to be mild and self-resolving, although the long-term 
consequences remain unknown. 

One limitation of the study by Canney et al. (15) is 
the absence of information on hematuria after vaccination, 
which might indicate that some cases of glomerular disease 
relapse were missed. There are reports of gross hematuria 
within days of exposure to COVID-19 vaccines (16, 17). 
These are usually self-limiting and do not require alteration 
of therapy; however, the impact on future kidney function 
remains unknown. 

Patients with immune-mediated kidney diseases are 
at higher risk of severe COVID-19 infection compared 
with the general population (18). Thus, given the overall 
low absolute risk of these mild and self-limiting relapses, 
the benefits of vaccination in reducing the risk of severe 
COVID-19 infection outweigh the risks of glomerular dis-
ease flare. Nevertheless, clinicians should be aware of this 
potential relapse risk and monitor patients closely during 
the post-vaccination timeframe. Future research is needed 
to investigate the long-term effect of immune-mediated 
kidney disease relapse, especially in the setting of repetitive 
exposure to booster doses of SARS-CoV-2 vaccines, which 
raises uncertainty about whether the cumulative risk of 
repetitively stimulating the immune system would eventu-
ally prove clinically significant. 
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