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Special Article

Challenges in the Care of Patients with AKI Receiving
Outpatient Dialysis: AKINow Recovery Workgroup
Report

Javier A. Neyra ,1 Leslie Gewin ,2 Jia H. Ng ,3 Erin F. Barreto,4 Bonnie Freshly,5 Jeff Willett,5

Emaad M. Abdel-Rahman ,6 Ian McCoy,7 Yuenting D. Kwong ,7 Samuel A. Silver ,8 Jorge Cerda ,9

and Anitha Vijayan 2

Abstract
Background Up to one third of survivors of AKI that required dialysis (AKI-D) during hospitalization remain
dialysis dependent at hospital discharge. Of these, 20%–60%, depending on the clinical setting, eventually
recover enough kidney function to stop dialysis, and the remainder progress to ESKD.

Methods To describe the challenges facing those still receiving dialysis on discharge, the AKINow Committee
conducted a group discussion comprising 59 participants, including physicians, advanced practitioners, nurses,
pharmacists, and patients. The discussion was framed by a patient who described gaps in care delivery at
different transition points and miscommunication between care team members and the patient.

Results Group discussions collected patient perspectives of (1) being often scared and uncertain about what is
happening to and around them and (2) the importance of effective and timely communication, a comfortable
physical setting, and attentive and caring health care providers for a quality health care experience. Provider
perspectives included (1) the recognition of the lack of evidence-based practices and quality indicators, the
significant variability in current care models, and the uncertain reimbursement incentives focused on kidney
recovery and (2) the urgency to address communication barriers among hospital providers and outpatient
facilities.

Conclusions The workgroup identified key areas for future research and policy change to (1) improve com-
munication among hospital providers, dialysis units, and patients/care partners; (2) develop tools for risk
classification, subphenotyping, and augmented clinical decision support; (3) improve education to providers,
staff, and patients/care partners; (4) identify best practices to improve relevant outcomes; (5) validate quality
indicators; and (6) assess the effect of social determinants of health on outcomes. We urge all stakeholders
involved in the process of AKI-D care to align goals and work together to fill knowledge gaps and optimize the
care to this highly vulnerable patient population.

KIDNEY360 5: 274–284, 2024. doi: https://doi.org/10.34067/KID.0000000000000332

Introduction
AKI is extremely common among hospitalized pa-
tients, particularly in the critically ill population.1

AKI in patients admitted to intensive care units is
associated with a high in-hospital mortality that is

proportional to disease severity.2 AKI survivors
frequently do not recover to baseline levels of kidney
function before discharge, and approximately 10%–30%
will require outpatient dialysis treatments.3 A propor-
tion of patients with AKI requiring dialysis (AKI-D) will
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progress to kidney failure or ESKD requiring life-long main-
tenance dialysis or kidney transplantation. Patients with AKI
face high risk for rehospitalization,4 progression to kid-
ney failure, and death, compared with those patients who
did not develop AKI.5 In addition, they face significant
physical and mental challenges posed by their comorbid
medical illnesses and prolonged critical illness.3

Patients with AKI-D face unique challenges in their
health care delivery. Regardless of whether they are dis-
charged to home or to intermediary health facilities, such as
skilled nursing homes and rehabilitation facilities, hemodi-
alysis treatments 2–4 times/wk can impede other medical
needs, such as physician appointments and rehabilitation
therapies.6,7 Patients with AKI-D are treated at in-center
hemodialysis facilities typically reserved for those with
ESKD, but the needs of patients with AKI-D are distinct
from those of patients with ESKD, and monitoring for
kidney recovery is sometimes overlooked (Table 1).8

Home dialysis therapies are currently not covered for
patients with AKI-D. Information silos prevent sharing of
critical medical information between hospitals and outpa-
tient dialysis facilities, leading to significant challenges in
care coordination among various health care providers.
This fractured transition of care leads to patient dissat-
isfaction as reflected in a recent survey of AKI survivors
in which 84% reported that AKI significantly affected
their physical and mental health and approximately two
thirds were concerned about the effect of their illness on
their family.9 Only about half of the respondents felt that
the interdisciplinary communication among providers
was good.
In 2019, the American Society of Nephrology (ASN)

established a new taskforce titled AKINow, with a goal of
promoting excellence in the prevention and treatment of
AKI.10 The AKINow Recovery workgroup is tasked with
improving our understanding of the challenges faced by
AKI survivors and bridging gaps in care after hospital
discharge. To that effect, we conducted a group discussion

addressing the challenges in the care of patients with
AKI-D. This article summarizes key elements from the
group discussion and provides insights into current
evidence in the topic.

Methods
The discussion group had the following three core ob-

jectives: (1) to explore and understand gaps in care for
AKI-D patients who survive an episode of AKI and are
discharged with ongoing dialysis need, (2) to investigate
opportunities to improve AKI-D recovery and transitions
of care from hospitals to dialysis units, and (3) to guide the
development of policies and best practice guidelines to
advance the care of AKI-D survivors. Participants for the
discussion group were recruited from a diverse group of
AKI-D survivors and health care practitioners. Invited
participants varied in their geographic distribution, years
of practice experience, clinical discipline (primary care,
nephrology, pharmacy, nursing), and practice setting
(academic versus community, urban versus rural, and adult
versus pediatric). The project was deemed not human sub-
jects research by the Northwell Health Institutional Review
Board (HSRD23-0073).
The participants were invited to a 3-hour virtual meeting

and asked to complete a preparticipation questionnaire to
summarize demographics and practice experience (for non-
patient participants). Fifty-nine individuals completed the
preparticipation questionnaire, and 55 nonpatient partici-
pants were part of the discussion group on September 28,
2021, supported by nine ASN staff members (Figure 1).
Proceedings included a patient testimonial, plenary ses-
sions, facilitated subgroup discussions, and debriefing.
The meeting was audio-recorded for future review. Eleven
to twelve individuals were randomly assigned to each of
five small subgroups and asked to discuss at least one core
topic which included (1) optimum discharge planning of
AKI-D survivors, (2) interventions that affect outpatient

Table 1. Comparison between clinical monitoring and targets in patients with ESKD and AKI-D receiving hemodialysis in outpatient
dialysis units

Clinical Monitoring/Target Patient with ESKD Patient with AKI-D

General approach Protocol oriented ESKD care Individualized AKI-D care
Kidney function recovery Not expected Expected within approximately 3 mo
Monitoring for kidney recovery Not required Essential
c Urine output c N/A c Weekly
c Creatinine and urea clearance c N/A c Weekly
c Laboratory checks c Monthly (maintenance) c Weekly

Ultrafiltration per session Infrequent adjustment
c Weekly or monthly
c Target “dry weight”

Frequent adjustment
c Each session or weekly
c Target “optimal weight”

Hemodialysis prescription Infrequent adjustment
c Biweekly or monthly

Frequent adjustment
c Each session or weekly

Mineral and bone disease Standard goal-directed therapy Individualized therapy
Anemia Standard goal-directed therapy Individualized therapy
BP Standard guideline-based targets Dynamic targets, permissive

hypertension allowed
Vascular access Avoid catheters, fistula first Tunneled catheters
Key performance/quality indicators Standardized To be determined

N/A, nonapplicable.
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AKI-D care, (3) challenges and opportunities in the care of
AKI-D survivors, (4) longitudinal and multidisciplinary
care delivery strategies, and (5) collaborations between
stakeholders to collectively improve AKI-D care. Each
small subgroup discussion was coordinated by two facil-
itators from the AKINow Recovery Workgroup and one
staff partner from the ASN responsible for note taking.
Rather than attempting to achieve consensus, the objec-
tive of the small subgroup discussions was to capture the
breadth and diversity of participant insights and recur-
rent themes. One facilitator from each small subgroup
presented a brief summary of their discussion to all
participants who were invited to offer additional insights
to enrich the summary. AKINow Recovery workgroup
members thereafter debriefed and summarized responses
according to themes.

Results
Patient Perspective on AKI-D Care in the United States
The efforts of the ASN AKINow initiative are informed

by the experiences of several AKI-D patients who received
outpatient dialysis for AKI. An excerpt from a patient’s
(J. Willett) experience with AKI-D is shared below.

“In August of 2020, I was hospitalized for coronavirus
disease 2019 infection at a large medical center. I had
complicated hospital course, and required the use of
ventilator. I developed kidney injury and was started on
dialysis. My wife was told that I only had 5% chance of
survival. However, after 50 days in the intensive care
unit I was discharged to a rehabilitation facility, where I
stayed for 3 months. However, since my kidneys had not
recovered function, I was scheduled for dialysis 3 times/
wk at an outpatient dialysis facility.”

“The sudden and severe deterioration in my health was
terrifying and prolonged hospitalization was extremely
traumatic as I witnessed the deaths of two patients on
the same floor as me. I remember the long dialysis
sessions in the hospital—dialysis was not explained well

to me at all and I had nothing to keep me occupied
during treatments. After transitioning to outpatient di-
alysis unit, I experienced excellent care, and my ne-
phrologist at the facility explained everything in detail to
me. . . I cannot stress the critical impact that open and
timely communication, a comfortable physical dialysis
setting, and an attentive and caring staff can make for
patient recovery. A positive experience is half the effort
of getting well. I was relieved when my kidneys re-
covered sufficiently for me to stop dialysis.”

Current Evidence Regarding Outpatient AKI-D Care
Among 55 nonpatient participants (see Figure 2 for clin-

ical activities of participants) mostly practicing at academic
centers, about one third were not aware that effective
January 1, 2017 health care laws in the United States
included a provision on coverage and payments for out-
patient hemodialysis services for individuals with AKI-D.
The patient experience noted above served as an impor-

tant catalyst to trigger discussions among the participants of
the workgroup, as many were unaware of the struggles of
AKI-D patients in the inpatient and outpatient settings. The
patient experience demonstrates considerable challenges in
care coordination as the patient was transferred between
multiple medical facilities and then required outpatient
dialysis at a freestanding dialysis unit while in a rehabil-
itation facility. The main goal of AKI-D outpatient care is
to facilitate safe and rapid kidney recovery and dialysis
liberation. However, if recovery is not attainable, the goal
is to provide a tailored transition to chronic dialysis if in
alignment with the patient’s wishes. These goals are fre-
quently hampered by clinical and policy-related challenges
that stem from inadequate evidence to guide physicians and
patients’ decisions.
Recovery of kidney function resulting in independence

from dialysis occurs variably in 20%–60% of AKI-D patients
(see summary Table 2). Such wide variation in recovery
rates likely reflects differences in underlying patient char-
acteristics or differences in physician thresholds for dialysis
initiation/discontinuation before hospital discharge, but
modifiable factors, such as differences in kidney recovery
monitoring strategies, may also be contributing. In addition,
study populations are heterogeneous, including patients
dialyzing in academic/hospital-based dialysis units, out-
patient dialysis units, and rehabilitation facilities. Studies
reporting on national datasets of patients with ESKD have
also reported kidney recovery rates ranging from 20% to
40% when kidney failure was attributable to acute tubular
necrosis or acute interstitial nephritis (Table 2). Most studies
addressing the management of patients with AKI-D are
observational, retrospective, single-center studies. Some
studies have highlighted the association of fluid overload
with lower likelihood for kidney recovery.24,25 In addi-
tion, frequent episodes of hypotension during hemodi-
alysis associate with nonrecovery of kidney function and
cardiovascular outcomes in patients with AKI-D, but this
observation has not been consistent across studies and is not
necessarily causative in nature.16,26

Given the lack of high-quality evidence, pragmatic
studies to identify modifiable risk factors, such as fluid
overload and intradialytic hypotension and to classify

77%

Physicians

n=59
AKINOW Focus Group Participants

Patients

7%

Pharmacists

10%

Advanced
Practitioners

2%

Other

4%

Figure 1. Infographic of AKI-D group discussion participants.
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high-risk AKI-D subpopulations are needed. To reach the
ultimate goal of standardization, evidence-based proto-
cols for better management of AKI-D patients, several
clinical questions need to be addressed. The following
points are not an exhaustive list but highlight important
aspects of the care of the AKI-D patient: (1) prevention of
hemodynamic instability during and after hemodialysis;
(2) differences in anemia management between ESKD
and AKI-D patients; (3) intensity of laboratory/urine
output monitoring for assessing kidney recovery; (4) tim-
ing and selection of cardioreno protective medications,
such as renin–angiotensin–aldosterone system inhibitors,
sodium–glucose cotransporter-2 inhibitors, and diuretics;
(5) communication and coordination of care among var-
ious subspecialists involved in the care of the patient; (6)
determination of a transition point from potential for
kidney recovery to irreversible kidney failure; and (7)
inclusion of social determinants of health in patient ed-
ucation and care coordination.27

Equally important to ensure optimal delivery of care for
patients with AKI-D is the need to re-evaluate current
policies regarding payment for outpatient dialysis in the
United States. Additional data are needed to guide which
quality indicators should be selected specifically for the

AKI-D population, as many ESKD quality indicators may
not be relevant (Table 1). A strategy for the engagement of
large dialysis organizations (LDOs) as key stakeholders and
promoters of kidney recovery is important, as is the devel-
opment of an AKI-D living registry to follow this under-
studied population.7,28

Current Challenges in Outpatient AKI-D Care
The lack of evidence described above has resulted in

variability in clinical practice. The discussion group iden-
tified several key challenges and unanswered questions in
the delivery of care for patients with AKI-D in the out-
patient setting. See Supplemental Material for link to the
discussion recording and slide deck on the ASN Excellence
in Patient Care Website. The initial obstacle begins at hos-
pital discharge when patients are transferred to outpatient
dialysis facilities. Electronic health record (EHR) silos
prevent appropriate communication among hospitals,
subacute care facilities, and dialysis centers and can
potentially result in medication errors and missed ap-
pointments. During this transition period, communica-
tion on discharge summaries is often incomplete,29,30

lacks relevant kidney-related information, and is often
not transmitted to the nephrologists or dialysis facilities in a
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Table 2. Summary of selected studies reporting on kidney recovery outcomes of patients with either ESKD or AKI-D

Year Sample Data Source AKI-D Recovery Definition Proportion of Kidney Recovery Factors Associated with Kidney
Recovery in AKI-D

2021a,11 N51,953,881 incident
hemodialysis patientsb

ATN: N514,380
AIN: N51381
All included patients had
ESKD diagnosis

USRDS 1996–2015
The data in this study included
both adults and children. In
this table, we report only the
results from the adult
populationb

(1) Independence of dialysis and
did not have an episode of
restarting dialysis within
90 d of the date of recovery

(2) The patient did not die within
90 d of stopping dialysis
treatment (and potentially
withdraw from dialysis
therapy)

(3) The patient did not receive a
kidney transplant within
90 d of stopping dialysis

4.3% of adults with incident
dialysis recovered within 1 yr
If broken down by primary
cause of kidney disease
ATN: 29.3% recovered
AIN: 32.8% recovered

N/A

20216 N5111 AKI-D patients
discharged from the hospital
with continued hemodialysis
need

University of Kentucky
2017–2019

Alive with independence from
dialysis at 90 d after discharge

40.5% Younger age group
Fewer comorbid conditions
Higher baseline eGFR

202112 N510,821 Medicare patients
dialyzed outpatient for AKI-D

Medicare claims 2017 Absence of submission of CMS
form 2728 indicating need for
maintenance dialysis but
appearing in the enrollment
database, discontinuation of
dialysis as evidenced by no
further dialysis claims
submission, no evidence of
death, and no evidence of
receipt of a kidney transplant

18.6% N/A

2020a,13 N532,598 incident dialysis
patients with ATN as the cause
of ESKD

USRDS 2005–2014 Independence of dialysis within
12 mo post-ESKD

33.5% Male sex
White race
Younger age
Lack of comorbid conditions
Predialysis nephrology care

2019b,14 N52214 AKI-D patients with
predicted inpatient mortality
of ,20%

Kaiser Permanente Northern
California 2009–2015

Independent of dialysis within
90 d after dialysis initiation
and survival for $4 wk after
discontinuation

40.9%b Younger age
Higher baseline eGFR
Higher preadmission
hemoglobin
Absence of heart failure and
chronic liver disease

201915 N541 AKI-D patients discharged
to LTACH

University of Kentucky
2015–2018

Independence of dialysis at
LTACH discharge

65.8% Fewer episodes of intradialytic
hypotension
Absence of anemia
Fewer dialysis sessions
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Table 2. (Continued)

Year Sample Data Source AKI-D Recovery Definition Proportion of Kidney Recovery Factors Associated with Kidney
Recovery in AKI-D

201816 N5100 AKI-D patients who
survived hospital discharged
and required outpatient
dialysis

University of Michigan
2013–2015

Independence of dialysis at
90 d after hospital discharge

43.0% White race
Higher baseline kidney
function
The use of CRRT versus IHD
Higher urine output at
discharge

201717 N591 AKI-D patients treated in
outpatient affiliated unit

University of Virginia 2012–2013 Independence of dialysis beyond
90 d after hospital discharge

35.2% Higher baseline kidney function
Absence of prior AKI

201518 N5281 AKI-D patients treated in
outpatient affiliated unit

Mayo Clinic Health System
2006–2009

Independence of dialysis 19.0% ATN as the cause of AKI
Absence of heart failure
Higher baseline eGFR

201519 N5119 AKI-D patients treated in
outpatient affiliated unit

University of Virginia 2012–2013 Independence of dialysis 42.0% Absence of heart failure
Higher baseline eGFR
Absence of prior episode of
AKI within the preceding 6 mo

2013a,20 N5194,007 incident
hemodialysis patients
All included patients had
ESKD diagnosis

Medicare CMS data 2008–2009 Independence of dialysis
without recurrence up to 3 yr
after initiation

5.7% had sustained kidney
recovery
The primary cause of ESKD
among those who recovered:
AIN (42.7%) ATN (37.0%)

N/A

2009b,21 N5703 AKI-D patients Kaiser Permanente, California
1996–2003

Independence of dialysis at
30 d after discharge

48.8%b N/A

2009b,22 N51061 AKI-D patients with
baseline CKD (eGFR ,45 and
$15)

Kaiser Permanente, California
1996–2003

Independence of dialysis at
30 d after discharge

20.1%b N/A

2006b,23 N5425 critically ill patients with
AKI-D due to ATN

University of Munich 1990–2001 Complete recovery:
Independence of dialysis and
SCr back to baseline at
discharge
Partial recovery:
Independence of dialysis but
SCr not back to baseline at
discharge

Complete recovery: 29.1%b

Partial recovery: 23.1%b
Patient characteristics, severity of

illness, dialysis modality were
not associated with kidney
recovery

AKI-D, AKI requiring dialysis; AIN, acute interstitial nephritis; ATN, acute tubular necrosis; CMS, Centers for Medicare & Medicaid Services; CRRT, continuous RRT; IHD, intermittent
hemodialysis; LTACH, long-term acute care hospital; N/A, nonapplicable; USRDS, United States Renal Data System; SCr, serum creatinine.
aThe selected studies included patients discharged before January 1, 2017, and therefore, all were discharged with ESKD status, which was attributable to AKI, but not AKI-D status.
bThe selected studies included outcome measures of kidney recovery that did not differentiate between inpatient and outpatient recovery.
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timely manner.31 Furthermore, patients may be unaware of
their AKI diagnosis and its implications.32,33 Even when
patients were aware of their AKI status, they had inade-
quate knowledge about AKI and prioritized conditions
other than AKI. In addition, many outpatient dialysis fa-
cilities are unfamiliar with how AKI-D care differs from
ESKD care. For example, a survey study of 104 nephrology
providers found that only 35% have different protocols for
patients with AKI-D in outpatient units.8

Even when patients with AKI-D are identified, it is
unclear who is most likely to recover kidney function and
how to monitor for recovery. Some predictors of recovery
include baseline eGFR and proteinuria,18,34 but there have

been few studies on how different clinical subphenotypes
and biological endo-phenotypes of AKI affect recovery.
Common markers of recovery include increasing urine
output, decreased interdialytic weight gain, and down
trending predialysis serum creatinine. Detecting these
signs depends on patient reporting and/or health care
provider awareness and may be obscured by traditional
thrice-weekly hemodialysis and lack of validated bench-
marks of recovery. For example, a meta-analysis of 23
studies could not determine an optimal threshold for urine
output due to study heterogeneity.35 Some groups have
recommended timed urine collections,36 but these can be
logistically cumbersome to collect. Moreover, an average

Table 3. Summary of workgroup recommendations to improve AKI-D care in outpatient settings

Actionable Item Current Status Recommendations

1. Effective communication among
providers in hospitals, dialysis units,
and with patients/care partners

Lack of standardization with inaccurate
documentation and erratic/interrupted
communication among providers
Patients most of the time are not aware
of their AKI diagnosis, their recovery
prognosis, and how to monitor their
kidney recovery

Standardize documentation of AKI-D care
when transitioning from inpatient to
outpatient settings, making the patient a
key stakeholder in the communication
process

2. Development and validation of useful
tools for risk classification,
subphenotyping, and augmented
clinical decision support

Most data-driven tools are based on
retrospective data without adequate
external and prospective validation. The
potential utility of these tools in the care
of AKI-D patients is currently unknown

Establish core clinical and patient-
centered outcomes and outcome
measures tailored to AKI-D patients
Create informatics resources for
collection and harmonization of real-
time multimodal data suitable for
federated learning approaches that can
assist with artificial intelligence-based
tool development, validation, and
implementation

3. Effective education to providers, staff,
patients, and care partners

Absence of validated tools for AKI
education to patients/care partners
Heterogeneous practice patterns among
providers in part due to lack of evidence

Validate and implement AKI educational
tools on the basis of patient and
provider feedback
Generate awareness about gaps in
AKI-D care to engage bedside providers
into adherence to best practices as these
evolve

4. Identification of best practices and
testable interventions to improve
clinical and patient-centered outcomes

Absence of large and accessible AKI-D
databanks to explore current practices
and identify modifiable risk factors of
kidney recovery beyond USRDS and
CMS public data, which lack
granularity and are not linked to index
hospitalization with the inciting AKI-D
event

Develop longitudinal observational data
throughout the AKI-D continuum and
consensual best practices guided and
updated according to evolving evidence
Engagement of LDOs to provide
outpatient dialysis unit data that could
be linked to EHR data from the
corresponding AKI-D hospitalization
Design and conduct clinical trials
testing innovative interventions in
AKI-D patients

5. Identification and validation of quality
indicators to promote best practices

No quality indicators for AKI-D care Use Delphi methodology for multifocal
expert consensus of potential AKI-D
quality indicators that can be
subsequently validated in prospective
studies

6. Assessment of SODH in AKI-D care Paucity of data about the effect of SODH
in AKI-D care

Incorporate SODH into AKI-D datasets
and incentivize investigations assessing
their effect in patient care

EHR, electronic health record; LDO, large dialysis organization; SODH, social determinants of health; USRDS, United States Renal
Data System.
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of measured urea and creatinine clearance may be needed
as creatinine may overestimate GFR and urea underesti-
mate GFR for patients on dialysis.37 Similarly, the value of
biomarkers of kidney injury/dysfunction/recovery in the
assessment of AKI-D recovery requires investigation.
Challenges in recognizing who is likely to recover in a
timely fashion impede research into practices that promote
recovery.
Future research is sorely needed to guide the clinical

treatment of AKI-D patients. The feasibility of implement-
ing personalized hemodialysis prescriptions for AKI-D
patients in outpatient dialysis units was recently high-
lighted in a pilot study.38 Furthermore, the challenges of
preclinical AKI models, beyond the scope of this manu-
script but discussed elsewhere,39 have stymied the trans-
lation of promising inventions into successful clinical trials.
Data supporting the clinical management of AKI-D to
promote kidney recovery are also lacking. Optimal strat-
egies to minimize intradialytic hypotension and preserve
kidney perfusion need further delineation. In the recent
Standard versus Accelerated Initiation of Renal Replace-
ment Therapy in AKI trial of accelerated versus standard
dialysis for critically ill patients with AKI, patients ran-
domized to the accelerated arm received more dialysis,
experienced more intradialytic hypotension, and had
higher rates of dialysis dependence at 90 days.40 These
data suggest that strategies to minimize unnecessary di-
alysis warrant study in the AKI-D population. Other ex-
amples include different dialysate prescriptions (e.g., low
temperature or varying sodium concentrations), conser-
vative and/or personalized ultrafiltration rates, and
changes to the frequency or duration of hemodialysis to
minimize hemodynamic alterations. The role of furose-
mide to increase urine output is unclear, as are BP targets
and adjuvant treatment regimens. The management of
anemia and phosphate for patients with AKI-D often
mirrors that of patients with ESKD, but the implications
of such approaches on kidney recovery are unknown.
Patients with AKI-D also have several functional and
emotional limitations with some reporting a quality of
life equivalent to death.41 Impairments in return to work,
engagement with hobbies, and driving are often described
in survivors of AKI, which are more pronounced in those
with AKI-D.42 Therefore, how diet, physical therapy, and
mental/emotional treatment contribute to recovery war-
rants further attention.
Variability in current practices for AKI-D provides the

opportunity to compare different strategies to identify
best practices. Unfortunately, lack of standardization in
AKI-D also affects data capture and infrastructure. Only
recently, patients with AKI-D have been easily identifi-
able in the Centers for Medicare & Medicaid Services
databases,7 but granular details on kidney function, AKI
subphenotypes, monitoring strategies, and hemodialysis
practices are often missing.13 Some of this information
may be available at the level of LDOs and individual
dialysis facilities, but an integrated strategy to the col-
lection, measurement, and availability of data on patients
with AKI-D is needed to overcome the aforementioned
challenges and improve delivery of precision medicine
for this vulnerable population.

Ethical Considerations of AKI-D Care
There are ethical considerations that affect AKI-D care,

including the context for initiation, the funding model,43

and social determinants of health.44,45 The context of
AKI-D is distinct from ESKD in that the choice to offer
or receive dialysis hinges on an uncertain likelihood of
recovery. Individuals with critical illness, poor health
literacy, socioeconomically marginalized backgrounds,
language barriers, or cognitive impairment may not fully
understand the implications of dialysis initiation.45 The
coronavirus disease 2019 pandemic further exacerbated
challenges in AKI-D care by introducing resource scarcity
and a clear need to establish transparent policies for
equitable care.46 Importantly, another aspect to recognize
is that current financial models do not incentivize kidney
recovery but the provision of dialysis to AKI-D patients,
which could be seen as a competing risk.
The funding model for AKI-D care in the United States is

another factor that affects dialysis access and availabil-
ity.43 The total market value for dialysis in the United
States was estimated at $75 billion in 2011,45 of which
only a fraction is attributed to AKI-D care. In 2017, policy
change in the United States allowed reimbursement for the
provision of hemodialysis to ambulatory patients with
AKI-D in outpatient dialysis facilities. Before this change,
patients continued dialysis while hospitalized or received
dialysis in rehabilitation facilities or hospital-based dialy-
sis units until kidney recovery or declaration of ESKD.7 In
addition, geographically dispersed and underserved pop-
ulations may be disproportionately affected by transporta-
tion challenges, additional costs, and an inability to get time
off work to reach dialysis facilities.43

Important factors associated with outcomes in dialysis
populations including the racial composition of the patient
population in the facility or neighborhood remain largely
unaddressed.44 Undocumented immigrants also require
further consideration. In ESKD care, emergency-only he-
modialysis has been the historical standard for undocu-
mented immigrants. However, it has been demonstrated
that this practice of waiting until the patient experiences a
critical condition requiring acute dialysis contributed to a
higher risk of death,47 substantially worse quality of life,
and fear and distrust of the health care system by pa-
tients.48 For this reason, several states have independently
pursued legislation to increase access to routine dialysis
care for undocumented immigrants with ESKD. To our
knowledge, specific data pertaining to undocumented pa-
tients with AKI-D are not available.49

Summary and Recommendations
Achieving optimal transition-of-care for patients with

AKI-D should be a research and policy priority. The
electronic discharge summary is currently the main tool
to communicate a patient’s discharge diagnoses and care
plan, but it is clearly insufficient to carry valuable infor-
mation to out-of-network facilities, such as the LDOs.50 To
improve discharge communications, health systems need
to leverage EHR to automate the inclusion of accurate
and relevant AKI-related information into the discharge
documents51 and send the documents to the outpatient
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providers/dialysis units in a timely manner.52 Ideally,
there should be bidirectional communication between
the inpatient and outpatient nephrology teams either via
electronic platforms or phone calls. Furthermore, artificial
intelligence/machine learning could enhance these com-
munications with embedded validated risk prediction
models and clinical decision support tools that can aug-
ment clinicians’ decisions at the bedside and provide
patients with more accurate prognoses.53 A summary of
recommendations from the AKINow Recovery workgroup
is presented in Table 3.
In parallel to improving communication between health

care providers at different facilities and with patients and
care partners, there is a need to enhance and validate
educational tools for patients/care partners and health care
providers about AKI. In addition to general education
about dialysis, medications, and kidney-specific diet,54

the AKI-D population needs tailored information related
to their kidney recovery prognosis. In particular, AKI-D
patients need to learn about their chances of kidney
recovery, how they can actively monitor their recovery
(i.e., increments in urine output), and steps to protect their
kidneys by avoiding nephrotoxins and controlling their
comorbidities.55 Ideally, dialysis units should have a spe-
cific AKI-D protocol that delivers effective AKI education,
dynamically monitors kidney recovery, and ensures that
patients will continue to receive nephrology care outside
of the dialysis unit when they discontinue dialysis.8

Finally, to improve and deliver quality AKI-D care, our
community of multiple stakeholders should collectively
develop prospective AKI-D registries and establish net-
works for collaborative interventional studies to gather
clinical and process evidence to improve the quality of care
and relevant outcomes. Registry-based longitudinal data
including EHR and dialysis unit data could help identify
modifiable risk factors and AKI-D subphenotypes that can
be validated in prospective studies and move our field
toward quality and personalized AKI-D care. There is a
large unmet need for prospective studies to test potential
therapies and define biomarkers that can predict recovery
versus permanent loss of kidney function. The experiences
of patients with AKI-D are sobering and should motivate all
of us to think and work outside the figurative box (the
dialysis unit) and improve their care.
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36. Cerdá J, Liu KD, Cruz DN, et al. Promoting kidney function
recovery in patients with AKI requiring RRT. Clin J Am Soc
Nephrol. 2015;10(10):1859–1867. doi:10.2215/
CJN.01170215

37. White CA, Akbari A. The estimation, measurement, and rele-
vance of the glomerular filtration rate in stage 5 chronic kidney

KIDNEY360 5: 274–284, February, 2024 AKI-D Recovery Focus Group, Neyra et al. 283

https://epc.asn-online.org/projects/akinow/akinow-recovery-post-aki-workgroup/
https://epc.asn-online.org/projects/akinow/akinow-recovery-post-aki-workgroup/
https://doi.org/10.1038/s41581-018-0052-0
https://doi.org/10.1007/s00134-015-3934-7
https://doi.org/10.2215/CJN.19601220
https://doi.org/10.1016/j.amjmed.2016.09.016
https://doi.org/10.1038/s41581-019-0247-z
https://doi.org/10.1038/s41581-019-0247-z
https://doi.org/10.1016/j.xkme.2021.06.012
https://doi.org/10.2215/CJN.02290215
https://doi.org/10.2215/CJN.02290215
https://doi.org/10.1016/j.ekir.2021.01.002
https://doi.org/10.34067/kid.0002782021
https://doi.org/10.2215/CJN.15611219
https://doi.org/10.1371/journal.pmed.1003546
https://doi.org/10.1371/journal.pmed.1003546
https://doi.org/10.2215/CJN.18311120
https://doi.org/10.2215/CJN.11200919
https://doi.org/10.1016/j.ekir.2019.01.015
https://doi.org/10.5414/CN109743
https://doi.org/10.1111/hdi.12545
https://doi.org/10.1159/000478277
https://doi.org/10.1053/j.ajkd.2014.10.015
https://doi.org/10.1159/000441607
https://doi.org/10.1371/journal.pone.0083447
https://doi.org/10.1038/ki.2009.289
https://doi.org/10.2215/CJN.05571008
https://doi.org/10.1093/ndt/gfk069
https://doi.org/10.1093/ndt/gfr470
https://doi.org/10.1177/0885066618764617
https://doi.org/10.1177/0885066618764617
https://doi.org/10.2215/CJN.02680314
https://doi.org/10.3390/jcm10061175
https://doi.org/10.3390/jcm10061175
https://doi.org/10.1053/j.ajkd.2019.03.431
https://doi.org/10.1053/j.ajkd.2019.03.431
https://doi.org/10.1186/s12913-016-1697-7
https://doi.org/10.1186/s12913-016-1697-7
https://doi.org/10.2147/JMDH.S27572
https://doi.org/10.2147/JMDH.S27572
https://doi.org/10.3389/fmed.2021.710228
https://doi.org/10.1136/bmjopen-2017-021418
https://doi.org/10.1136/bmjopen-2017-021418
https://doi.org/10.1177/2054358119830700
https://doi.org/10.1016/j.kint.2017.10.017
https://doi.org/10.1016/j.kint.2017.10.017
https://doi.org/10.1186/s13054-020-2751-8
https://doi.org/10.1186/s13054-020-2751-8
https://doi.org/10.2215/CJN.01170215
https://doi.org/10.2215/CJN.01170215


disease. Semin Dial. 2011;24(5):540–549. doi:10.1111/j.1525-
139X.2011.00943.x

38. Ortiz-Soriano V, Cama-Olivares A, Liu LJ, et al. The optimization
of outpatient hemodialysis management for acute kidney injury
requiring dialysis patients: a quality improvement study. Am J
Nephrol. 2023;54(3-4):95–105. doi:10.1159/000530444

39. Hukriede NA, Soranno DE, Sander V, et al. Experimental models
of acute kidney injury for translational research. Nat Rev Nephrol.
2022;18(5):277–293. doi:10.1038/s41581-022-00539-2

40. Bagshaw SM, Wald R, Adhikari NKJ, et al. STARRT-AKI Inves-
tigators, Canadian Critical Care Trials Group, Australian and
New Zealand Intensive Care Society Clinical Trials Group,
United Kingdom Critical Care Research Group, Canadian Ne-
phrology Trials Network, Irish Critical Care Trials Group. Timing
of initiation of renal-replacement therapy in acute kidney injury.
N Engl J Med. 2020;383(3):240–251. doi:10.1056/
NEJMoa2000741

41. Johansen KL, Smith MW, Unruh ML, et al. Predictors of health
utility among 60-day survivors of acute kidney injury in the
Veterans Affairs/National Institutes of Health Acute Renal Failure
Trial Network Study. Clin J Am Soc Nephrol. 2010;5(8):
1366–1372. doi:10.2215/CJN.02570310

42. Mayer KP, Ortiz-Soriano VM, Kalantar A, Lambert J, Morris PE,
Neyra JA. Acute kidney injury contributes to worse physical and
quality of life outcomes in survivors of critical illness. BMC
Nephrol. 2022;23(1):137. doi:10.1186/s12882-022-02749-z

43. Van Biesen W, Jha V, Abu-Alfa AK, et al. Considerations on
equity in management of end-stage kidney disease in low- and
middle-income countries. Kidney Int Suppl (2011). 2020;10(1):
e63–e71. doi:10.1016/j.kisu.2019.11.004

44. Taylor K, Crews DC. Toward antiracist reimbursement policy in
end-stage kidney disease: from equality to equity. J Am Soc
Nephrol. 2021;32(10):2422–2424. doi:10.1681/
ASN.2021020189

45. Jha V, Martin DE, Bargman JM, et al. Ethical issues in dialysis
therapy. Lancet. 2017;389(10081):1851–1856. doi:10.1016/
S0140-6736(16)32408-4

46. Carson RC, Forzley B, Thomas S, et al. Balancing the needs of
acute and maintenance dialysis patients during the COVID-19
pandemic: a proposed ethical framework for dialysis allocation.
Clin J Am Soc Nephrol. 2021;16(7):1122–1130. doi:10.2215/
CJN.07460520

47. Cervantes L, Tuot D, Raghavan R, et al. Association of
emergency-only vs standard hemodialysis with mortality and
health care use among undocumented immigrants with end-
stage renal disease. JAMA Intern Med. 2018;178(2):188–195.
doi:10.1001/jamainternmed.2017.7039

48. Cervantes L, Tong A, Camacho C, Collings A, Powe NR. Patient-
reported outcomes and experiences in the transition of un-
documented patients from emergency to scheduled hemodial-
ysis. Kidney Int. 2021;99(1):198–207. doi:10.1016/
j.kint.2020.07.024

49. Welles CC, Cervantes L. Barriers to providing optimal dialysis
care for undocumented immigrants: policy challenges and
solutions. Semin Dial. 2020;33(1):52–57. doi:10.1111/
sdi.12846

50. Newnham H, Barker A, Ritchie E, Hitchcock K, Gibbs H, Holton
S. Discharge communication practices and healthcare provider
and patient preferences, satisfaction and comprehension: a
systematic review. Int J Qual Health Care. 2017;29(6):752–768.
doi:10.1093/intqhc/mzx121

51. Nye C, Lake S. Acute kidney injury; improving the communi-
cation from secondary to primary care. BMJ Qual Improv Rep.
2017;6(1):u211147.w6661. doi:10.1136/
bmjquality.u211147.w6661

52. Reilly JB, Marcotte LM, Berns JS, Shea JA. Handoff communi-
cation between hospital and outpatient dialysis units at patient
discharge: a qualitative study. Jt Comm J Qual Patient Saf. 2013;
39(2):70–76. doi:10.1016/s1553-7250(13)39010-2

53. Soranno DE, Bihorac A, Goldstein SL, et al. Artificial intelligence
for AKI!Now: let’s not await plato’s utopian republic. Kidney360.
2022;3(2):376–381. doi:10.34067/KID.0003472021

54. van Eck van der Sluijs A, Vonk S, van Jaarsveld BC, Bonenkamp
AA, Abrahams AC. Good practices for dialysis education,
treatment, and eHealth: a scoping review. PLoS One. 2021;
16(8):e0255734. doi:10.1371/journal.pone.0255734

55. Chawla LS, Bellomo R, Bihorac A, et al. Acute kidney disease
and renal recovery: consensus report of the Acute Disease
Quality Initiative (ADQI) 16 Workgroup. Nat Rev Nephrol.
2017;13(4):241–257. doi:10.1038/nrneph.2017.2

Published Online Ahead of Print: December 6, 2023

J.A.N. and L.G. are co-first authors.

284 KIDNEY360

https://doi.org/10.1111/j.1525-139X.2011.00943.x
https://doi.org/10.1111/j.1525-139X.2011.00943.x
https://doi.org/10.1159/000530444
https://doi.org/10.1038/s41581-022-00539-2
https://doi.org/10.1056/NEJMoa2000741
https://doi.org/10.1056/NEJMoa2000741
https://doi.org/10.2215/CJN.02570310
https://doi.org/10.1186/s12882-022-02749-z
https://doi.org/10.1016/j.kisu.2019.11.004
https://doi.org/10.1681/ASN.2021020189
https://doi.org/10.1681/ASN.2021020189
https://doi.org/10.1016/S0140-6736(16)32408-4
https://doi.org/10.1016/S0140-6736(16)32408-4
https://doi.org/10.2215/CJN.07460520
https://doi.org/10.2215/CJN.07460520
https://doi.org/10.1001/jamainternmed.2017.7039
https://doi.org/10.1016/j.kint.2020.07.024
https://doi.org/10.1016/j.kint.2020.07.024
https://doi.org/10.1111/sdi.12846
https://doi.org/10.1111/sdi.12846
https://doi.org/10.1093/intqhc/mzx121
https://doi.org/10.1136/bmjquality.u211147.w6661
https://doi.org/10.1136/bmjquality.u211147.w6661
https://doi.org/10.1016/s1553-7250(13)39010-2
https://doi.org/10.34067/KID.0003472021
https://doi.org/10.1371/journal.pone.0255734
https://doi.org/10.1038/nrneph.2017.2



