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ACUTE KIDNEY INJURY, WHICH

leads to a sudden decline in
kidney function, is a com-
mon and serious complica-

tion of hospitalization in the adult
population.1-4 Many patients with se-
vere acute kidney injury require initia-
tion of hemodialysis or hemofiltration
(termed dialysis throughout), and their
in-hospital mortality rate ranges from
45% to 70%.5-12 Among those who sur-
vive, as many as 15% require dialysis
at the time of discharge.6,9

Little is known about the long-term
outcomes of patients with acute kid-
ney injury requiring in-hospital dialy-
sis, especially once they leave the hos-
pital and recover enough kidney
function to be free of dialysis in the
short term. Prior studies were con-
ducted in single centers or within re-
stricted geographic regions,5,8,10,13,14 and
few studies observed patients for more
than 1 year.8,14,15 Accordingly, little is
known about a common clinical sce-
nario in which prognostic implica-
tions include resource allocation, spe-
cialist follow-up, and dialysis planning.

The universal health care system in
the Canadian province of Ontario pro-
vides a unique opportunity to study
long-term outcomes and health care use
across multiple study centers and
among an entire population. We evalu-
ated the long-term risk of chronic di-
alysis and death among hospitalized pa-
tients who sustained acute kidney
injury requiring acute dialysis.

METHODS
Design and Participants

We completed a retrospective matched
cohort study using linked administra-
tive health databases for all of On-
tario. We identified all adults aged 19

years and older admitted to an acute
care hospital between July 1, 1996, and
December 31, 2006, for whom length
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Context Severe acute kidney injury among hospitalized patients often necessitates
initiation of short-term dialysis. Little is known about the long-term outcome of those
who survive to hospital discharge.

Objective To assess the risk of chronic dialysis and all-cause mortality in individuals
who experience an episode of acute kidney injury requiring dialysis.

Design, Setting, and Participants We conducted a population-based cohort study
of all adult patients in Ontario, Canada, with acute kidney injury who required in-
hospital dialysis and survived free of dialysis for at least 30 days after discharge between
July 1, 1996, and December 31, 2006. These individuals were matched with patients with-
out acute kidney injury or dialysis during their index hospitalization. Matching was by
age plus or minus 5 years, sex, history of chronic kidney disease, receipt of mechanical
ventilation during the index hospitalization, and a propensity score for developing acute
kidney injury requiring dialysis. Patients were followed up until March 31, 2007.

Main Outcome Measures The primary end point was the need for chronic dialy-
sis and the secondary outcome was all-cause mortality.

Results We identified 3769 adults with acute kidney injury requiring in-hospital di-
alysis and 13 598 matched controls. The mean age was 62 years and median fol-
low-up was 3 years. The incidence rate of chronic dialysis was 2.63 per 100 person-
years among individuals with acute kidney injury requiring dialysis, and 0.91 per 100
person-years among control participants (adjusted hazard ratio, 3.23; 95% confi-
dence interval, 2.70-3.86). All-cause mortality rates were 10.10 and 10.85 per 100
person-years, respectively (adjusted hazard ratio, 0.95; 95% confidence interval, 0.89-
1.02).

Conclusions Acute kidney injury necessitating in-hospital dialysis was associated with
an increased risk of chronic dialysis but not all-cause mortality.
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of stay was less than 180 days. To iden-
tify a cohort of survivors, we focused
on those individuals who lived for at
least 30 days after the index hospital-
ization discharge date without receipt
of dialysis or rehospitalization. We ex-
cluded individuals with a diagnosis of
acute kidney injury, receipt of a kid-
ney transplant, or any form of dialysis
in the 5-year period preceding the in-
dex hospitalization.

As the exposed group, we selected
from the previously described cohort
all individuals who had both acute kid-
ney injury and acute dialysis during the
index admission. Each exposed pa-
tient was then matched with 4 unex-
posed hospitalized patients (without
acute kidney injury or acute dialysis)
according to the following matching
variables: age within 5 years, sex, his-
tory of chronic kidney disease in the
5-year period prior to the index hospi-
talization admission date, receipt of me-
chanical ventilation during the index
hospitalization, and logit of a propen-
sity score for developing acute kidney
injury and dialysis ±0.2 standard
deviations.

The receipt of mechanical ventila-
tion was used as a surrogate for admis-
sion to a critical care unit.16 The pro-
pensity score was used to characterize
known risk factors for acute kidney in-
jury and dialysis.17 The propensity score
was derived using a multivariable logis-
tic regression model that included the
following variables: age (continuous in
years), sex, and income quintile at the
hospital discharge date; chronic kid-
ney disease in the 5 years preceding the
hospital admission date; number of hos-
pitalizations or health care visits to any
physician or emergency department in
the 5 years preceding the hospital dis-
charge date; receipt of coronary, ca-
rotid, or peripheral arterial revascular-
ization, cardiac valve surgery, coronary
angiography, cardiac stress testing, ech-
ocardiography, single 12-lead or ambu-
latory 24-hour electrocardiography,
pacemaker insertion or carotid Dop-
pler ultrasonography in the 5 years be-
fore the hospital discharge date; diag-
nosed liver dysfunction, heart failure,

diabetes mellitus, cancer, cerebrovas-
cular disease, cardiac dysrhythmias,
myocardial infarction or angina, periph-
eral artery disease, major infection, al-
coholism, and score on the Charlson Co-
morbidity Index18 in the 5 years before
the hospital discharge date; quarter and
year of the index hospitalization; and
sepsis, receipt of mechanical ventiliza-
tion, nonruptured aortic aneurysm re-
pair, or cardiac surgery, all within the
index hospitalization. Although 4 non-
exposed matches were sought for each
exposed patient, those with at least 1
match were included.

Data Sources

The study was completed using linked
provincial health care administrative da-
tabases at the Institute for Clinical Evalu-
ative Sciences. These databases have
been used in numerous large-scale epi-
demiologic studies.19,20 Hospitalization
records were obtained from the Cana-
dian Institute for Heath Information Dis-
charge Abstract Database (DAD), which
was used to identify an acute hospital-
ization, the presence of acute kidney in-
jury, and receipt of acute dialysis, as well
as in-patient comorbidities and proce-
dures (eTable, available at http://www
.jama.com). The DAD contains the en-
crypted health care number, age and sex
of the individual, date of admission and
discharge, and as many as 16 diagnoses
in the International Classification of Dis-
eases, Ninth Revision (before the year
2002) and 25 diagnoses in the Interna-
tional Classification of Diseases, Tenth Re-
vision (from 2002 onward) (eTable,
available at http://www.jama.com). The
Ontario Health Insurance Plan data-
base contains records of all physician
billing for outpatient and inpatient ser-
vices, including a service date and a
single diagnosis. The Registered Per-
sons Database contains health care iden-
tifiers for all eligible individuals, as well
as a date of death.

Income quintile was based on the
2001 Statistics Canada Census, which
assigns income quintiles to each neigh-
borhood community, with 1 represent-
ing the lowest income quintile and 5
representing the highest.

Thehealthcaredatabaseswere linked
anonymouslyusingencryptedindividual
healthcardnumbers tosafeguardpatient
confidentiality.Thecurrentstudywasap-
provedbytheresearchethicsboardatSun-
nybrook Health Sciences Centre.

Determining Exposure Status

The acute kidney injury and dialysis co-
hort was assembled by identifying hos-
pitalized patients with both a diagnostic
code in the DAD of acute kidney injury
and either a procedure code in the DAD
fordialysisoraphysicianclaimfordialy-
sis made through the Ontario Health In-
surance Plan database during the index
hospitalization (eTable, available at http:
//www.jama.com). To focus our inter-
est on acute kidney injury survivors, par-
ticipants were included who survived for
at least 30 days postdischarge with no
evidence of dialysis treatment or the need
for rehospitalization during this time.

Study Outcome

Patients were tracked for outcomes be-
ginning30daysafterdischarge.Themain
study outcome was receipt of chronic di-
alysis for at least 90 days. The date of the
first dialysis claim was considered to be
the date of initiation of chronic dialysis.
The secondary outcome was all-cause
mortality occurring more than 30 days
after hospital discharge.

Statistical Analyses

Continuousvariables for individualswith
and without acute kidney injury and di-
alysis were expressed as a mean (SD) or
median (interquartile range [IQR]), and
compared using an unpaired t test or
Kruskal-Wallis test, respectively. Cat-
egorical variables were expressed as a
percentage and compared using a �2 test.

Time-to-event analyses were per-
formed until March 31, 2007. For the
chronic dialysis end point, an indi-
vidual was censored at death or at the
end of the study period. Incidence rates
of both chronic dialysis and all-cause
mortality were determined for partici-
pants with and without acute kidney in-
jury and dialysis. Crude hazard ratios
(HRs) and 95% confidence intervals
(CIs) were derived from Cox propor-
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tional hazards models, and matched in-
dividuals without acute kidney injury
and dialysis were the reference group.
We further adjusted for age (continu-
ous in years) and the propensity score
for acute kidney injury and dialysis in
the multivariable models, in case there
was residual confounding beyond the
matching process. Survival curves for
chronic dialysis and all-cause mortal-
ity were generated from unadjusted Cox
models. Adjusted HRs for receipt of
chronic dialysis were further stratified
according to participant characteristics.

Based on the actual number of par-
ticipants enrolled in the current study,
we had greater than 95% statistical
power to detect an HR of 2.00 or more
for the primary study outcome at a con-
ventional P value of .05. All P values
were 2-sided, and the significance level
was set at .05. Analyses were per-
formed using SAS 9.1 for UNIX (SAS
Institute Inc, Cary, North Carolina).

RESULTS

We identified 4066 individuals with
acute kidney injury requiring dialysis
who survived at least 30 days after hos-

pital discharge without receiving di-
alysis or further hospitalization
(FIGURE 1). At least 1 match was iden-
tified for 3769 (92.7%) of the exposed
patients (TABLE 1). Hence, 3769 indi-
viduals with acute kidney injury and di-
alysis and 13 598 matches with nei-
ther acute kidney injury nor dialysis
were included in this study.

The mean age of the enrolled par-
ticipants was 62 years, approximately
40% were women, and the mean Charl-
son Comorbidity Index score was 2.7
(Table 1). Slightly more than 25% of
participants in each group had docu-
mented chronic kidney disease in the
5-year period before the index hospi-
tal admission. During their hospital-
ization, 47% of patients with acute kid-
ney injury and dialysis received
mechanical ventilation, compared with
42% of those without acute kidney in-
jury and dialysis. The respective rates
for cardiac surgery were 11.5% and
10.0%. Approximately 15% of partici-
pants in each group had sepsis. The
rates of cardiac and noncardiac arteri-
ography were also comparable be-
tween groups (Table 1).

Figure 1. Creation of the Acute Kidney
Injury and Dialysis Study Cohort

4066 Survived >30 d postdischarge
without receiving dialysis or
further hospitalization

3769 Included in analysis

8855 Survived to discharge

15 028 With a first hospitalization for
acute kidney injury and dialysis

18 551 Patients hospitalized with acute
kidney injury and dialysis July
1996-December 2006

4789 Excluded
4783 Had exclusionary event

within 30 d postdischarge
3481 Received dialysis
915 Readmitted to hospital
387 Died

6 Complete data
unavailable

3523 Excluded
3321 Had exclusionary event in

prior 5 y

202 Hospital length of stay >180 d

2060 Previous acute kidney
injury

1258 Received dialysis
3 Kidney transplant

6173 Died during index hospitalization

297 Excluded (no matches were found)

Table 1. Characteristics of Hospitalized Patients by Group

Characteristic

With Acute Kidney Injury
and Dialysis at Index

Hospitalization (n = 3769)a

Without Acute Kidney Injury
or Dialysis at Index

Hospitalization (n = 13 598)a

Age at cohort entry, mean (SD), y 61.9 (16.3) 62.2 (16.3)
Women 1504 (39.9) 5476 (40.3)
Charlson Comorbidity Index, mean (SD), scoreb 2.7 (2.3) 2.8 (2.5)
Chronic kidney disease �5 y before the index hospitalization admission date 1059 (28.1) 3684 (27.1)
Comorbid conditions �5 y before the index hospitalization discharge date

Myocardial infarction 1692 (44.9) 5947 (43.7)
Cancer 1566 (41.5) 5775 (42.5)
Diabetes mellitus 1548 (41.1) 5741 (42.2)
Heart failure 1437 (38.1) 5168 (38.0)
Cerebrovascular disease 682 (18.1) 2515 (18.5)
Liver disease 510 (13.5) 2019 (14.8)
Peripheral vascular disease 147 (3.9) 513 (3.8)

Procedure or condition during index hospitalization
Mechanical ventilation 1761 (46.7) 5700 (41.9)
Sepsis 579 (15.4) 2045 (15.0)
Cardiac surgery 435 (11.5) 1365 (10.0)
Noncardiac arterial angiography 312 (8.3) 1210 (8.9)
Coronary angiography with or without percutaneous coronary intervention 289 (7.7) 1153 (8.5)
Abdominal aortic aneurysm repair 153 (4.1) 458 (3.4)

Propensity score for receipt of acute dialysis for acute kidney injury, mean (SD) 3.8 (2.6) 4.2 (2.3)
Follow-up, median (interquartile range), y 3 (1-5) 3 (1-5)
aAll dates are presented as No. (%) unless otherwise indicated.
bCharlson Comorbidity Index scores range from 0 to 37, with a higher value indicating greater comorbidity.
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Need for Chronic Dialysis
After a median (IQR) follow-up of 3
(1-5) years, the incidence rates of
chronic dialysis were 2.63 and 0.91 per
100 person-years among those with and
without acute kidney injury and dialy-
sis in the index hospitalization, respec-
tively, corresponding to a crude HR of
3.26 (95% CI, 2.73-3.89) (TABLE 2;
FIGURE 2A). After adjusting for age
and the propensity score, the HR
changed little (3.23; 95% CI, 2.70-
3.86; Table 2).

The increased risk of chronic di-
alysis following a hospitalization com-
plicated by acute kidney injury and
dialysis was consistent across patient
subgroups (FIGURE 3). This was espe-
cially so among patients without a pre-
existing diagnosis of chronic kidney
disease (adjusted HR, 15.54; 95% CI,
9.65-25.03).

All-Cause Mortality
The incidence rate for all-cause mortal-
ity was 10.10 per 100 person-years
among patients with acute kidney in-
jury and dialysis, which was slightly
lower than among those without in-
hospital acute kidney injury (Figure 2B).
After adjusting for age and the propen-
sity score, the future risk of death was
not significantly different between
groups (HR, 0.95; 95% CI, 0.89-1.02;
Table 2).

Unmatched Participants

There were 297 (7.3%) participants
with acute kidney injury and dialysis
who could not be matched to a suit-
able control. Their respective inci-
dence rates of chronic dialysis and all-
cause mortality were 4.89 per 100
person-years and 14.18 per 100 person-
years, which were higher than rates for

the 3769 patients who were success-
fully matched (Table 2).

COMMENT

We analyzed all patients admitted to
Ontario hospitals over a 10-year pe-
riod and found that survivors of a hos-
pitalization complicated by acute kid-
ney injury requiring dialysis were
approximately 3 times more likely to
require chronic dialysis compared with
those without acute kidney injury.
However, no difference was observed
between these groups for long-term
mortality.

This study was designed to evaluate
long-term renal health among survi-
vors of acute kidney injury receiving di-
alysis in a large population with univer-
sal access to health care. Patients with
acute kidney injury have a high acuity
level during their hospitalization and a

Table 2. Risk of Chronic Dialysis and All-Cause Mortality by Group

Outcome

Acute Kidney Injury and Dialysis at
Index Hospitalization (n = 3769)

Without Acute Kidney Injury or Dialysis
at Index Hospitalization (n = 13 598)

Hazard Ratio
(95% Confidence Interval)

No. of Events (%)

Incidence
Rate Per 100
Person-Years No. of Events (%)

Incidence
Rate Per 100
Person-Years Crudea Adjustedb

Chronic dialysis 322 (8.5) 2.63 403 (3.0) 0.91 3.26 (2.73-3.89) 3.23 (2.70-3.86)

All-cause mortality 1311 (34.8) 10.10 4884 (35.9) 10.83 0.95 (0.88-1.02) 0.95 (0.89-1.02)
aReflects the effect of acute kidney injury and dialysis vs matched individuals without acute kidney injury.
bFurther adjusted for age (continuous in years) and the propensity score for acute kidney injury and dialysis.

Figure 2. Risk of Chronic Dialysis in Association With Acute Kidney Injury and Dialysis During Index Hospitalization
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wide array of preexisting illness.11 Ac-
cordingly, we identified matched con-
trols based on a series of key character-
istics including the propensity to
experience an episode of acute kidney
injury requiring dialysis. Because we
sought to evaluate long-term outcomes
among survivors of severe acute kidney
injury, and to reduce the possibility of
survivor-treatment bias, we required a
30-day period following hospital dis-
charge in which a participant survived
and was free of dialysis.

We completed our study using ad-
ministrative data, so there may have been
a misclassification of the study expo-
sure (acute kidney injury and dialysis)
or other adjustment variables. In a re-
cent validation study, the combination
of a diagnostic code for acute kidney in-
jury and a procedure code for dialysis
had both sensitivity and specificity of
more than 90% for capturing the com-
bination of acute kidney injury and di-
alysis.21 However, given the low sensi-
tivity of an acute kidney injury diagnosis
code in isolation (28%-35%), it is pos-
sible that some participants classified as
not having acute kidney injury actually
did, leading to an underestimation of
outcome differences between groups. In
addition, we could not match approxi-
mately 7% of study patients with acute
kidney injury and dialysis to unaf-
fected controls. Since unmatched indi-
viduals had higher rates of chronic di-
alysis and mortality than those with at
least 1 match, their exclusion attenu-
ated the reported effect sizes. Finally, we
cannot exclude the possibility of re-
sidual confounding despite our rigor-
ous matching and adjustment on im-
portant variables.

We could not obtain measures of kid-
ney function, such as serum creati-
nine or urinary protein excretion,
neither at discharge nor during post-
discharge follow-up, and were limited
to measuring the outcome of chronic
dialysis, for which reliable claims-
based data exist. Indeed, many pa-
tients who survived acute kidney in-
jury and dialysis may have had
persistent or worsening renal dysfunc-
tion after hospital discharge, but not so

severe as to warrant dialysis. We also
used a widely accepted definition for
chronic dialysis—the receipt of dialy-
sis for at least 90 days. A shortcoming
of this approach is that it misclassifies
individuals who truly developed end-
stage renal disease, but who died in the
first 90 days after commencing chronic
dialysis. However, since the risk of
death was not significantly higher in in-

dividuals with acute kidney injury and
dialysis than matched patients with no
acute kidney injury, it is unlikely that
this potential misclassification had an
effect on the risk of chronic dialysis.

Small studies have previously evalu-
ated the outcomes of survivors of acute
kidney injury requiring dialysis. Schiffl
studied 425 patients with acute tubu-
lar necrosis who required acute dialy-

Figure 3. Risk of Chronic Dialysis Associated With Acute Kidney Injury and Dialysis at Index
Hospitalization by Participant Characteristics

0.5 50.010.01.0

Adjusted Hazard Ratio
(95% Confidence Interval)

No. of Events/No. at Riska

No Acute
Kidney Injury

Acute Kidney Injury
and Dialysis

All participants 322/3769 403/13 598

Age
≥65 y 186/1941 198/7146

136/1828 205/6452<65 y

Sex
Men 192/2265 250/8122

130/1504 153/5476Women

Chronic kidney disease
Yes 195/1059 362/3684

127/2710 41/9914No

Diabetes mellitus
Yes 159/1548 278/5741

163/2221 125/7857No

Myocardial infarction
Yes 167/1692 208/5947

155/2077 195/7651No

Heart failure
Yes 166/1437 223/5168

156/2332 180/8430No

Cerebrovascular disease
Yes 53/682 60/2515

269/3087 343/11 083No

Peripheral arterial disease
Yes 21/147 33/513

301/3622 370/13 085No

Cancer
Yes 137/1566 145/5775

185/2203 258/7823No

Liver disease
Yes 24/510 50/2019

298/3259 353/11 579No

Mechanical ventilation
Yes 98/1761 84/5700

224/2008 319/7898No

Sepsis
Yes 29/579 24/2045

293/3190 379/11 553No

Cardiac surgery
Yes 35/435 20/1365

287/3334 383/12 233No

Aortic aneurysm repair
Yes 9/153 8/458

313/3616 395/13 140No

aThe numerator denotes the number of events (requirement for chronic dialysis) and the denominator de-
notes the number of patients at risk within that subgroup.
Hazard ratios are adjusted for the propensity score for acute kidney injury and dialysis and participant age.
Effect estimates are not shown; models did not converge.
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sis at a single institution.10,14 Among the
225 participants alive at discharge, sur-
vival was 66% and 53% at 1 and 5 years,
respectively. Morgera et al used fol-
low-up data for 89% of the 301 pa-
tients discharged from their institu-
tion following acute kidney injury and
receipt of continuous dialysis.8 Sur-
vival at 6 and 12 months was 77% and
69%, respectively. Information about re-
nal function, available for about one-
third of survivors, revealed that 10% re-
quired chronic dialysis and 40% had
some degree of persistent renal insuf-
ficiency. Bagshaw et al observed a 1-year
survival rate of 90% and a chronic di-
alysis rate of 22% among 97 Albertans
discharged alive following dialysis for
acute kidney injury.13 While these stud-
ies clearly shed some light on the health
outcomes of acute kidney injury sur-
vivors, most data were derived from
single centers or local health regions
and were based on small cohorts. The
absence of a comparator group in these
studies also prevents one from deter-
mining the degree to which acute kid-
ney injury and dialysis is a prognosti-
cator for long-term health status in
excess of global patient comorbidity be-
fore and during the index hospitaliza-
tion. Finally, since survivorship was as-
sessed starting from the hospital
discharge date, patients who died
shortly following discharge, and who
may not have been candidates for fu-
ture dialysis, may have been inappro-
priately included.

Ishani et al previously used Ameri-
can Medicare administrative data to iden-
tify approximately 7000 patients older
than 67 years with hospital-associated
acute kidney injury who survived to dis-
charge.22 Postdischarge mortality was
doubled and the risk of chronic dialysis
was increased by nearly 7 times among
survivors of acute kidney injury. These
risks were accentuated in patients with
preexisting chronic kidney disease. How-
ever, their cohort study22 was limited to
individuals older than 67 years, and they
did not distinguish between patients with
acute kidney injury who required dialy-
sis and those who did not. This study
used a fairly limited set of covariates, and

thus, increased the likelihood of con-
founding within their risk estimates.
Among individuals in our study with pre-
existing chronic kidney disease, an epi-
sode of acute kidney injury and dialysis
was associated with an approximate
2-fold higher risk of a chronic dialysis,
which rose to about 15 times higher
among patients without previous chronic
kidney disease (Figure 3). Comparing
our findings with those of Ishani et al22

is challenging, since the Ishani study in-
cluded controls with neither acute kid-
ney injury nor prior chronic kidney dis-
ease. In contrast, more than one quarter
of our control cohort had a history of pre-
existing chronic kidney disease.

Injury to the kidney, especially that
necessitating acute dialysis, seems to in-
dependently predispose a patient to
long-term dialysis, even among those
who are free of dialysis at hospital dis-
charge. This parallels basic science data
that demonstrate the long-term ef-
fects of ischemia-reperfusion injury on
the loss of the renal vasculature and
progressive renal fibrosis.23,24 Acute kid-
ney injury may induce irreversible
chronic kidney damage in patients with
previously healthy kidneys, and accel-
erate kidney disease progression among
patients with preexisting chronic kid-
ney disease.

In contrast to other studies,22 we
found that a prior history of acute kid-
ney injury and dialysis was not inde-
pendently associated with long-term
mortality (HR, 0.95; 95% CI, 0.89-
1.02). Indeed, there was a surprising
trend that suggested a lower associ-
ated risk of death in patients with prior
acute kidney injury and dialysis. There
are 2 likely explanations for this find-
ing. First, although our comparator
group comprised individuals without
acute kidney injury (in whom acute di-
alysis was not indicated), those with
acute kidney injury who received di-
alysis may have been a selected group
of individuals who were more likely to
survive. The tendency to administer life-
saving therapies to those most likely to
have a favorable prognosis has been
demonstrated in other settings. For ex-
ample, patients at lowest risk for car-

diovascular disease and the highest like-
lihood of survival were prescribed
efficacious drug therapies more com-
monly than those at higher risk.25 Sec-
ond, as mentioned previously, approxi-
mately 7% of the 4066 survivors with
acute kidney injury and dialysis were
excluded from the data analyses due to
a lack of at least 1 appropriate match.
These individuals exhibited a higher
mortality rate over time. Had these in-
dividuals been included in the final
analyses, the small nonsignificant trend
toward reduced mortality would likely
have been further diminished.

Our findings expand on prior
knowledge to provide clinicians with
new information about the long-term
effect of acute kidney injury that arises
during a hospitalization. First, if
affected patients survive to hospital
discharge, then they remain at high
risk of needing dialysis over the next 3
to 5 years. Patients who survive a hos-
pitalization complicated by acute kid-
ney injury requiring dialysis may ben-
efit from specialized care to address
complications of chronic kidney dis-
ease, and also from concerted efforts
to prevent progression to chronic
dialysis. At the same time, their high
mortality rate is similar to hospitalized
patients without acute kidney injury
or need for dialysis. Hence, an episode
of acute kidney injury requiring
in-hospital dialysis may not be an
independent contributing factor to
long-term survival.
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