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Ravindra L. Mehta’, Claudio Ronco®?, Kianoush Kashani'®'", Mitchell H. Rosner?,
Michael Haase'® and Jay L. Koyner'?; on behalf of the Acute Disease Quality Initiative
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2Division of Critical Care Medicine, Departments of Medicine and Anesthesia, University of California, San Francisco, Cali-
fornia, USA; 3Department of Clinical and Experimental Medicine, Faculty of Health and Medical Sciences, University of Surrey,
Royal Surrey County Hospital NHS Foundation Trust, Guildford, Surrey, UK; *Division of Nephrology, Department of Medicine,
University of Michigan, Ann Arbor, Michigan, USA; ®Division of Nephrology, Department of Internal Medicine, National Taiwan
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Padova, ltaly; °Department of Nephrology, Dialysis and Transplantation, and International Renal Research Institute, San
Bortolo Hospital, Vicenza, Italy; '°Division of Nephrology and Hypertension, Department of Medicine, Mayo Clinic, Rochester,
Minnesota, USA; ""Division of Pulmonary and Critical Care Medicine, Department of Medicine, Mayo Clinic, Rochester, Min-
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Otto-von-Guericke University Magdeburg and Diaverum MVZ, Potsdam, Germany; and '*Section of Nephrology, Department
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Acute kidney injury (AKI) and acute kidney disease (AKD) are common complications in hospitalized pa-
tients and are associated with adverse outcomes. Although consensus guidelines have improved the care
of patients with AKl and AKD, guidance regarding quality metrics in the care of patients after an episode of
AKI or AKD is limited. For example, few patients receive follow-up laboratory testing of kidney function or
post-AKIl or AKD care through nephrology or other providers. Recently, the Acute Disease Quality Initiative
developed a consensus statement regarding quality improvement goals for patients with AKI or AKD
specifically highlighting efforts regarding quality and safety of care after hospital discharge after an
episode of AKI or AKD. The goal is to use these measures to identify opportunities for improvement that
will positively affect outcomes. We recommend that health care systems quantitate the proportion of
patients who need and actually receive follow-up care after the index AKI or AKD hospitalization. The
intensity and appropriateness of follow-up care should depend on patient characteristics, severity, dura-
tion, and course of AKI of AKD, and should evolve as evidence-based guidelines emerge. Quality in-
dicators for discharged patients with dialysis requiring AKI or AKD should be distinct from end-stage renal
disease measures. Besides, there should be specific quality indicators for those still requiring dialysis in
the outpatient setting after AKl or AKD. Given the limited preexisting data guiding the care of patients after
an episode of AKI or AKD, there is ample opportunity to establish quality measures and potentially
improve patient care and outcomes. This review will provide specific evidence-based and expert opinion—
based guidance for the care of patients with AKI or AKD after hospital discharge.
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cute kidney injury (AKI) is a common clinical
A syndrome and remains associated with increased
morbidity, mortality, and cost of care'” despite recent
publications demonstrating that AKI rates and severity
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Figure 1. The spectrum of acute kidney injury (AKI), acute kidney
disease (AKD), and chronic kidney disease (CKD). Acute kidney
injury, AKD, and CKD can form a spectrum of diagnoses in which the
initial kidney injury can potentially lead to the development of CKD.
Acute kidney injury describes a process of damage, loss of kidney
function, or both for 7-90 days after exposure to an AKI initiating
event. For patients with preexisting CKD, the AKI event can be
superimposed on CKD, with AKD existing on a background of CKD.
Patients who experience AKD with preexisting CKD are probably at
high risk for kidney disease progression. Modified from Acute Dis-
ease Quality Initiative XVI (www.adgi.org).’

prolonged kidney dysfunction (in the presence or
absence of AKI) that may occur before a patient meets
the 90-day criteria needed for the diagnostic criteria of
chronic kidney disease (CKD).” Subsequently, the
Acute Disease Quality Initiative (ADQI) proposed
staging criteria for AKD (Figure 1).” Because the care of
AKI is not well-standardized, it should be unsurprising
that the follow-up care of patients with AKD is even
less so and no published quality and patient care
guidelines exist. The Acute Disease Quality Initiative is
a multiprofessional, interdisciplinary consensus orga-
nization that identifies areas of importance within the
field of AKI and develops consensus statements
regarding clinical care and research. Recently, ADQI
XXII met to develop quality improvement goals for AKI
and AKD.® Here, we will discuss the opportunities to
establish quality measures in those with AKI or AKD
after hospital discharge.

Statement 1: To Optimize the Care of Patients
With AKI or AKD, Health Care Systems Need to
Quantitate the Proportion of Patients Who Need
and Do Receive Follow-Up Care Following Their
Index AKI or AKD Hospitalization

Given the significant morbidity and mortality associ-
ated with AKI, a comprehensive medical follow-up is
desirable, although the evidence base in terms of
quality metrics is sparse.” Even in cases of severe AKI,
patients rarely receive nephrology follow-up; in a
retrospective cohort study of US veterans, only 17 of 57
subjects with stage 3 AKI were referred for follow-
up.'’ However, despite a lack of robust data to support
their beliefs, most nephrologists and health care pro-
viders believe that follow-up after an episode of AKI or
AKD is important.'" As a first step, health care systems
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need to determine systematically the proportion of
hospitalized patients who have AKI or AKD as well as
the number who receive postdischarge follow-up care.
Once baseline numbers are established, they can be
followed as a quality indicator. This will allow health
care systems to identify barriers to appropriate follow-
up and how best to achieve appropriate follow-up in
100% of patients.

As discussed subsequently, the type and intensity of
follow-up will depend on patient characteristics and
the severity of AKI or AKD. Depending on local sys-
tems, it may be most practical to take a staged approach
to quality improvement. This can be done through
large-scale data collection tools to look at system-wide
practices, but it may be easiest to start tracking the
follow-up for patients seen by nephrology specialists
who received renal replacement therapy during
admission; systems must find a model that works for
them and build on it. Using quality improvement ap-
proaches, barriers to follow-up care should be identi-
fied and remediated. If the proportion of those
receiving proper care is already high, or as this pro-
portion increases, subsequent quality improvement
efforts can focus on less severe AKI and AKD pop-
ulations. Supplementary Appendix A provides a case-
based example of how this process could work.

Statement 2: Intensity and Appropriateness of

Follow-up Depend on Patient Characteristics as
Well as Severity, Duration, and Course of AKI

Given the increasing numbers of patients with severe
AKI and AKD and the work force issues within
nephrology, it is important to prioritize patients who
are most in need of nephrology follow-up. Even within
the group of patients with the most severe AKI, follow-
up is suboptimal. In a cohort of patients with AKI after
cardiac surgery, only 66 of 359 received nephrology
follow-up within the first postoperative year (18%),
even though 54% of the cohort had received renal
replacement therapy in the early postoperative
period.'> Most of this group ideally should have
received follow-up in a nephrology-focused, multidis-
ciplinary setting, such as a dedicated post-AKI or AKD
clinic, where the nephrologist could collaborate with
allied health care practitioners (pharmacists, dietitians,
and social workers) and primary care. However,
follow-up for less severe AKI or AKD (e.g., stage 1 AKI)
may be through non-nephrology providers, including
primary care and other medical subspecialists.
Although some areas or countries may be able to pro-
vide care to all AKD patients, in other areas or coun-
tries, the number of AKI and AKD survivors may be
greater than the capacity for the nephrology commu-
nity to provide care. As such, these non-nephrology
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Figure 2. Schematic for acute kidney injury (AKI) and acute kidney disease (AKD) follow-up. The figure displays a paradigm for the care of
patients who experience AKI or AKD. Follow-up with nephrology and non-nephrology changes based on the duration and severity of AKI or AKD
and varies along the horizontal axis. The timing and nature of follow-up are suggestions because there are limited data to inform this process.
AKI-D, patients with dialysis-requiring AKI; CKD, chronic kidney disease; CV dx, cardiovascular disease; KAMPS, Kidney Function Check,
Advocacy, Medications, Pressure, Sick Day Protocols; UA, urinalysis; neph appt, nephrology appointment; SCr, serum creatinine; Weight
Assessment, Access, Teaching, Clearance, Hypotension, and Medications. Modified from Acute Disease Quality Initiative XXII (www.adqi.org).?

providers have an integral role in the long-term care of
post-AKI and AKD patients. Follow-up may be to
ensure that full recovery has occurred based on labo-
ratory testing (e.g., serum creatinine [SCr| and albu-
minuria) or monitoring for sequelae of AKI that may be
associated with the development of CKD (e.g., hyper-
tension, development of albuminuria).

Patient Characteristics

The healthy patient with no comorbidities who expe-
riences a short, transient, and completely reversible
episode of AKI does not require nephrology follow-up.
When SCr has returned to baseline at the time of
discharge, patient assessment at 6—12 months would be
reasonable, perhaps as a part of routine care with a
primary care provider, including simple kidney blood
and urine tests. When individuals have a more pro-
tracted AKI or AKD course, follow-up within 3-6
months seems appropriate. When there is stage 3 AKI
or AKD with nonrecovery, follow-up should engage
specialist services at appropriate times (Figure 2),° often
within days of discharge. In addition to AKI or AKD
severity, patient comorbidities are a critical determi-
nant for the type and intensity of follow-up. Patients
with significant comorbidities, especially those with

1636

significant CKD, should remain under close nephrology
care.

To determine which post-AKI and AKD patients
were at highest risk for developing CKD, James and
colleagues'” derived (Alberta) and validated (Ontario) a
predictive model using data from over 12,500 Canadian
admissions. Their risk score is composed of 6 graded
components, including patient age, gender, baseline
SCr, degree of albuminuria, peak AKI stage, and
discharge SCr. The most heavily weighted variable in
the score is discharge SCr; the most points are awarded
for those who had an SCr of >1.3 mg/dl. Although this
score was externally validated in its original publica-
tion, it has yet to be validated in other international
cohorts or implemented on a wide scale."’

Although the score of James and colleagues'’ pro-
vides some clues as to who needs closer follow-up for
long-term complications of AKI, those with recent AKI-
related acute complications such as acid-base or elec-
trolyte disorders, volume overload, and incomplete
kidney recovery will also require close nephrology
follow-up.

Patients with severe AKI appear to have better
outcomes with specialist follow-up, although those
already under nephrology care before AKI or AKD may

Kidney International Reports (2020) 5, 1634-1642
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Table 1. Post-acute kidney injury and acute kidney disease kidney health care bundle

KAMPS
Kidney Function Check

Components

Kidney function measurement by serum creatinine or cystatin C; measured or estimated glomerular filtration rate

Profeinuria or albuminuria

When available, consider biomarkers, imaging, and other fesfs as feasible and indicated

Advocacy

Patient and caregiver education about acute kidney injury and chronic kidney disease

Communication with other care providers (i.e., general pracfitioners, diefitians, nurses, pharmacists, and social workers)

Medications

Pressure

Sick Day protocols

Medication reconciliation, review, and management: specifically, discuss the risk benefits of angiotensin-converting enzyme inhibitors

and angiotensin recepor blockers

Review KENDs and over the counter medications

Ensure patient understands blood pressure goals and fargets
Discuss fluid status, ideal weight and the role of diurefics

Educate patients on medications that need monitoring during acute illnesses

Consider protocols fo withhold kidney-excreted nephrotoxic drugs

fare less well, probably reflecting the complications of
long-standing kidney disease.'” The absence of CKD
does not imply that follow-up is not needed. Read-
mission after AKI or AKD is common in patients with
chronic obstructive pulmonary disease or urinary tract
infection, and those with volume-overload or pulmo-
110 Emerging data suggest that patients
with documented AKI are at increased risk for heart
failure readmission.'”"'®

nary edema.

Timing of Follow-up
There is no evidence as to the optimal timing of follow-
up after an episode of AKI. Figure 2 shows our pro-
posed schema with regard to the timing of follow-up.
The recommended timing cannot be viewed in isola-
tion, but is tailored to the patient’s comorbidities and
severity of AKI or AKD as well as the need for follow-
up with nephrology or non-nephrology providers. As
follow-up becomes more standardized, it may be
appropriate for health care systems to track AKI and
AKD outcomes specifically at 90 days or perhaps at 1
year, as well as to ascertain who is providing that care.
Emerging data suggest that measuring the urinary
albumin to creatinine ratio (WACR) 3 months after hos-
pital discharge after an episode of AKI may allow for the
identification of patients at highest risk for kidney dis-
ease progression (defined as halving of the estimated
glomerular filtration rate [GFR] or the development of
end-stage kidney disease [ESRD]).'” In a multicenter,
prospective, observational cohort of 1538 North Amer-
icans, uACR at 3 months was a valuable stratification
tool for kidney disease progression, whereas severity
and staging of AKI were not. In the future, measuring
uACR after AKI may be linked to specific protocolized
interventions in high-risk patients.'” Future in-
vestigations should attempt to discern the impact of
early versus late follow-up as well as the ability of other
biomarkers to stratify long-term patient outcomes.

Potential Interventions
Similar to timing, AKI and AKD follow-up in-
vestigations depend on patient comorbidities and

Kidney International Reports (2020) 5, 1634-1642

the severity of AKI or AKD. Given the relative lack
of evidence-based care in this population, a stan-
dardized definition of appropriate follow-up care is
needed. Nephrologists need to identify patients
who benefit most from follow-up. Based on the
limited published evidence and current expert
opinion, we recommend the following key compo-
nents of a post-AKI and AKD bundle (Table 1).°
Compliance with the whole bundle or individual
components can then be used as a quality indicator
over time. The Kidney Function Check, Advocacy,
Medications, Pressure, Sick Day Protocols care
bundle includes functional kidney testing,
including both GFR estimation and indices of
tubular and glomerular dysfunction (e.g., albumin-
uria, proteinuria). Blood pressure control as well as
review of medications are paramount, particularly
concerning over-the-counter and herbal therapies.
Communication with other health providers and the
patient are critical, particularly in relation to
medications that may need monitoring during epi-
sodes of acute illness (e.g., medications excreted
predominantly by the kidney and nephrotoxic
drugs, kidney-excreted nephrotoxic drugs
[KENDS]). Keeping a close eye on KENDS, medica-
tion review and reconciliation are an essential part
of AKI and AKD care and should occur at the first
postdischarge and all future clinic appointments.”’
Although nephrologists are ideally equipped to
perform post-AKI and AKD medication review and
reconciliation, this can be done by pharmacists.
Many of these components are not derived from
multicenter studies, but they are all grounded in
the consensus care for patients with AKIL° Adher-
ence to such an approach will potentially provide
optimal management strategies and standardize care.
Monitoring of adherence and subsequent clinical
outcomes will lead to the development of a more
robust evidence base for the care of these patients.

Improving care for AKD patients requires a change
from the current management paradigm as well as
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prioritization and implementation efforts. Appro-
priate risk stratification, timely and reliable phar-
macologic treatments, and education of patients,
their caregivers, and non-nephrologists could be
strategies to optimize care. The post-AKI and AKD
care process starts for an inpatient at the time of
hospital-diagnosed AKI, continues in the community,
and should include any and all readmissions. Each of
these phases requires specific interventions, with
nephrologists leading the multidisciplinary AKI and
AKD process.

To start, care should focus on the AKI to CKD
transition, especially with regard to the high risk for
subsequent ESRD and cardiovascular disease. Because
only a minority of patients with severe AKI or AKD
(e.g., stage 2 or 3 AKI) actually receive dedicated
nephrology follow-up, an emphasis on the need for
appropriate long-term nephrology care earlier in the
inpatient stay should allow for more appropriate
outpatient follow-up. In a retrospective propensity
score—matched cohort study, nephrology follow-up
after AKI was associated with lower all-cause mortal-
ity compared with non-nephrology care (hazard ratio =
0.76, 95% confidence interval, 0.62-0.93). However,
the nature of this benefit needs to be investigated
further, perhaps through randomized controlled trials,
to determine the benefits of follow-up in less severe
forms of AKI.'

Statement 3: Post-AKI and AKD Care Should Be
Evidence-Based and Evolve With Emerging Data
Tertiary prevention involves managing a disease
process after it is already clinically apparent. Acute
kidney injury increases the incidence of de novo
CKD, 30-day readmission after discharge, long-term
dialysis, remote organ injury, and death.”’ ** The
tertiary prevention of AKI should focus on main-
tenance or improvement in the quality of life after
AKI to mitigate long-term comorbidities or conse-
quences.”” However, as with other areas of post-
AKI and AKD care, there is no high-level clinical
evidence that current follow-up care plans affect
these outcomes.

Rates of kidney-related laboratory testing after
hospital discharge are low. In the United States in
2013, follow-up creatinine measurements after an
episode of AKI occurred within 6 months in only
54% of surviving patients.”” These data are even
more concerning when one considers that after AKI
or AKD, many fewer patients have quantitative
proteinuria, parathyroid hormone, hemoglobin, and
phosphorus measurements. Although not all AKI
and AKD patients may require each of these mea-
surements, these retrospective data demonstrates
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that a minority of appropriate patients receive
standard nephrology follow-up.”’

Multiple AKI researchers have proposed that the
transition period between AKI and CKD may be an
opportunity to intervene. However, currently, no
proven interventions enable long-term target organ
protection in AKD patients. Emerging animal
models and limited retrospective human data sug-
gest that interventions including improved blood
pressure control, avoidance of nephrotoxins, and
the initiation of renin—angiotensin—aldosterone sys-
tem (RAAS) blockade agents®”” or mineralocorti-
coid receptor antagonists’’ may prevent the
progression of kidney disease and its complications.
However, in humans, after an episode of AKI,
administration of RAAS agents may increase the
risk for hyperkalemia as well as the need for
nephrology-based hospitalization.*’

In a retrospective cohort study of US adults,
post-AKI patients had a 22% increase in the odds
of developing hypertension.”’ However, RAAS
agents are associated with functional AKI, espe-
cially in the setting of acute hypovolemia.’’* "’
After any hospitalization, patients are at risk for
unintentional medication discontinuation, and hy-
pertension agents are often discontinued during
inpatient stays in the setting of hypotension or
transfer to the intensive care unit. As such, medi-
cation reconciliation is an essential part of post-AKI
and AKD care. Potential discrepancies should be
accounted for after hospital discharge to ensure
they are meeting established targets recommended
by hypertension, diabetes, lipid, and CKD practice
guidelines.™

From a population-based cohort study, statin use
is associated with reduced risks for 1l-year and in-
hospital mortality in patients with dialysis-
requiring AKI (AKI-D)”” and with decreased
sepsis-related mortality in patients with advanced
CKD.” Data from a retrospective cohort demon-
strate that in diabetic patients with a history of
AKI-D, dipeptidyl peptidase 4 inhibitors use is
associated with a reduced risk for ESRD and mor-
tality.”’ Finally, clinically unwarranted receipt of
medications that have been specifically implicated
and associated with increased risk for AKI (e.g.,
proton-pump inhibitors or nonsteroidal anti-
inflammatory ~ drugs) should be avoided.™®
Although there are minimal prospective data to
inform these recommendations, medication recon-
ciliation, avoidance of potential nephrotoxins, and
appropriate medication dosing seem like proper
steps to improve outcomes in patients after an
episode of AKI or AKD

Kidney International Reports (2020) 5, 1634-1642
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Table 2. Acute kidney injury requiring dialysis and acute kidney disease requiring dialysis kidney health care bundle

WATCH-ME

Weight Assessment

Components

Discuss Dry Weight monitoring and permissive hypervolemia

Discuss the role of diuretics in maintaining urine output and ideal volume status
Access Educate patients about the care of cenfral venous cathefers

Vein preservation protocols AND awareness

When appropriate, begin fo plan and educate about the role of arferiovenous access and other RRT modalities

Teaching

Patient and Caregiver education about dialysis requiring acute kidney disease and short- and long-ferm risks and consequence

Communication with other care providers (e.g., general practitioners, diefitians, nurses, pharmacists, and social workers) about patient needs
(e.g., alferations in medication regimens in the seffing of new RRT).

Clearance

Frequent assessments of underlying kidney function (through predialysis laboratory values or timed clearances)

Frequent assessments of the quality of the RRT being provided fo ensure adequate clearance

Hypotension

Patient education and optimization of care fo avoid intradialytic about hypotension

Education regarding blood pressure medication administration in peri-RRT period

Medications

Medication reconciliation, review, and management

Specifically, discuss risk benefits of angiotensin-converting enzyme inhibitors and angiofensin receptor blockers
Review kidney-excreted and nephrotoxic drugs and over-the-counter medications

RRT, renal replacement therapy.

Statement 4: Quality Indicators for AKI-D and
Postdischarge AKD-D Should Be Similar to
Quality Indicators During Hospitalization and
Distinct From ESRD Measures. In Addition,
There Need To Be Specific Quality Indicators for
the Outpatient Setting (e.g., Compliance With
the Weight Assessment, Access, Teaching,
Clearance, Hypotension, Medications Care
Bundle Could Be Considered)

In contrast to the ESRD population, there are currently
no established quality indicators for AKI-D care.’” An
important limitation has been the lack of large-scale,
prospective, clinical trials to support specific mea-
sures.”’ End-stage kidney disease quality measures may
not be appropriate for the AKI population, because
patients with AKI will be at greater risk for complica-
tions and also have the goal of kidney function re-
covery. Determining factors that predict and promote
kidney recovery after AKI-D may help to improve the
quality of care. Premature designation of patients with
AKI-D as ESRD may constitute a lost opportunity to
promote kidney recovery.”'

As patients with AKI-D transition from the acute
period into the outpatient setting, it is critical for them
to be recognized as a population with special needs.
This begins with an appropriate hand off to the
outpatient team and includes educating providers and
patients themselves. Based on the available retrospec-
tive cohort data and expert opinion, we recently pro-
posed key elements (the Weight Assessment, Access,
Teaching, Clearance, Hypotension, and Medications
care bundle) (Table 2) for high-quality AKI-D care in
the outpatient setting.”

Weight Assessment

In contrast to the paradigm of dry weight challenges
for ESRD patients, AKI-D patients may require a mild
permissive hypervolemia approach that emphasizes

Kidney International Reports (2020) 5, 1634-1642

avoiding intradialytic hypotension (IDH). The dangers
of IDH and high ultrafiltration rates (>13 ml/kg/h) in
ESRD patients have been well-described.”” In AKI-D,
IDH may exacerbate ischemic kidney injury and
decrease the chances of recovery.”” Two separate
retrospective studies found that higher ultrafiltration
rates and more frequent IDH were associated with a
lower likelihood of recovery in outpatients with AKI-
D.**** At a minimum, patients with AKI-D should have
a regular (weekly) reassessment of target weight and
fluid removal goals. In non-anuric patients, diuretics
may be helpful to limit interdialytic weight gain and
decrease ultrafiltration rates.”” The role of specific
measures to prevent IDH, such as cooled dialysate or
sodium modeling, has not been formally assessed in the
AKI setting.

Access

Nearly all patients with AKI-D will have a central
venous catheter as primary access. Furthermore,
placement of arteriovenous access should be delayed
(appropriately) while monitoring for kidney function
recovery.46 These patients and their families will be at
significant risk for infectious complications, and they
should receive proper central venous catheter care and
education before hospital discharge, which should
continue as an outpatient. Although limited data exist
regarding central venous catheter issues in those with
AKI-D, much can be learned from investigations in
other populations with central venous catheters.””*®
Patients with AKI-D should receive training about
vein preservation. Delivery of these educational com-
ponents is an excellent example of an important and
easy quality measure for health systems and dialysis
facilities to track.

Teaching
By definition, AKI-D is a potentially reversible condi-
tion, and studies suggest that upward of 40% of
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Table 3. Potential quality score card to track follow-up care of
patients with AKI/AKD

Current  Prior Current
quarter quarter Prior year year goal
Patient metric nirate  nfrate  event rate rate

Patients with dialysis-requiring AKI or AKD

Of those with dialysis-requiring AKI or AKD,
no. of unique hospitalized patients

Of those with dialysis-requiring AKI or AKD
no. of patients surviving fo hospital
discharge

No. of patients with a measure of kidney
function (serum creatinine, cystatin C,
proteinuria, etc.) within 30 d of discharge

No. of patients who no longer need RRT 90
d after discharge

No. of patienfs who no longer need RRT by
90 d after discharge, who received
nephrology follow-up within 6 mo

AKD, acute kidney disease; AKI, acute kidney injury; RRT, renal replacement therapy.

patients with AKI-D who are discharged on dialysis
may recover to dialysis independence.”"*””" Patients
and their caregivers need to be educated to monitor for
kidney function recovery. Many patients with AKI-D
will not have had the benefit of nephrology care
before the acute illness, so broader education regarding
kidney health should be included when appro-
priate.'“** In the dialysis facility, patients with AKI-D
should be clearly identifiable separately from ESRD
patients. Patients with dialysis-requiring AKI should
undergo a regular care plan meeting (similar to the
ESRD process) that articulates the individual’s clinical
trajectory and personalized expectations for kidney
recovery.

Clearance

We believe dialysis facilities caring for patients with
AKI-D need to have the appropriate processes to allow
for more frequent blood and urine testing, assessing for
kidney recovery.” This can be done through blood
work (e.g., trending predialysis SCr) and timed urine
collections, and should be pursued at least weekly
during the outpatient transition.’"

Dialysis clearance should also be measured and used
to guide prescription. Evidence from the large-scale,
randomized controlled acute tubular necrosis trial
suggests that for patients with AKI-D, a delivered Kt/tv
urea of 1.2 thrice weekly can be considered adequate
dialytic clearance.”” However, patients with AKI-D
may have more individualized needs, such as higher
catabolism requiring more dialysis for symptomatic
control of uremia. Conversely, patients who begin to
recover kidney function may tolerate a tapering of
dialysis to less than 3 weekly treatments.

Hypotension
Intradialytic hypotension is associated with adverse
outcomes and may decrease the likelihood of kidney
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function recovery in patients with AKI-D."*
Emphasizing the importance of limiting interdialytic
weight gain is essential, as is the careful adjustment of
antihypertensive medications.

Medications

As with any transition in health care settings, the move
to outpatient AKI-D management should be accompa-
nied by review and reconciliation of medications.’””*
The review and reconciliation process needs to be
frequently repeated, especially when kidney function
begins to recover, to ensure adequate and appropriate
dosing of medications.”’ Patients should be educated
regarding the potential impact of kidney failure and
dialysis on drug clearances, but they should also be
instructed that as kidney function begins to recover,
drug clearances may be improved and medication
dosing may need to be increased or even discontinued.
A specific review of common nephrotoxic medications
and KENDS should also be performed.*

In addition to these potential measures that focus on
processes of care, ideally, outcomes measures such as
hospital readmission rates and dialysis independence
recovery rates should be monitored. However, there
are currently no established benchmarks, and these
rates will vary based on patient characteristics. Given
the dearth of data in this area, monitoring these rates
can help to identify trends and potential quality
improvement opportunities.

Conclusions

Quality measures are needed for the management of
AKI and AKD patients after the index hospitalization to
standardize care and improve patient outcomes. Rela-
tively few patients receive follow-up laboratory testing
of kidney function or post-AKI and AKD care. Table 3
provides a potential initial quality scorecard for a
health care system to begin to monitor and improve
AKI and AKD care. Although this tool has not been
validated, it is based on the limited published data and
expert opinion. It captures the basic numbers an
institution will need to track in the short and long term
to care for patients with AKI and AKD. Similarly,
Supplementary Appendix A and Supplementary Figure
S1 provide a hypothetical quality improvement project
related to the care of patients with AKI and AKD.

In the future, outcomes such as 30-day readmission
rates, catheter-associated infection rates, and short- and
long-term mortality after an episode of AKI or AKD
may be quality metrics that will be reported. For now,
health care institutions should be aware of the number
of patients who warrant post-AKI or AKD care as well
as track those who go on to receive some form of
follow-up. This focused follow-up care could be pro-
vided by either nephrology and non-nephrology
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providers, and this may be an important metric to
track. Future quality improvement work and research
could focus on the optimal management strategies and
clinical effectiveness of the KAMPS and Weight
Assessment, Access, Teaching, Clearance, Hypotension,
and Medications bundle components and the potential
development and validation of new bundles.
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