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Abstract

Background: We aimed to describe clinical characteristics of patients with community-acquired acute kidney injury
(CA-AKI), the effectiveness of initial management of CA-AKI, its prognosis and the impact of medication on its
occurrence in patients with previous chronic kidney injury (CKI).

Methods: We undertook a prospective observational study within the Emergency Department (ED) of a University
Hospital, screening for any patient >16 years admitted with an eGFR <60 ml/mn/1.73 m? and a rise in serum
creatinine as compared to previous values. Patients’ medical files were reviewed by a panel of nephrologists in the
subsequent days and at one and three-years follow-up.

Results: From May 1st to June 21st 2013, there were 8464 admissions in the ED, of which 653 had an eGFR

<60 ml/mn/1.73 m2. Of these, 352 had previous CKI, 341 had CA-AKI, and 104 had CA-ACKI (community-acquired
acute on chronic kidney injury). Occurrence of superimposed CA-AKI in CKI patients was associated with male
gender and with use of diuretics, but not with use of ARBs or ACEls.

Adequate management of CA-AKI defined as identification, diagnostic procedures and therapeutic intervention
within 24 h, was recorded in 45% of the cases and was not associated with improved outcomes.

Three-year mortality was 21 and 48% in CKI and CA-ACKI patients respectively, and 40% in patients with only CA-AKI
(p < 0.001). Mortality was significantly associated with age, hypertension, ischemic heart disease and CA-AKI.
Progression of renal insufficiency was associated with male gender and age.

Conclusions: CA-AKI is more frequently encountered in male patients and those treated with diuretics and is an
independent risk factor for long-term mortality. Its initial adequate management failed to improve outcomes.

Keywords: Community-acquired, Acute kidney injury, Chronic kidney injury, Prognosis

* Correspondence: patrick saudan@hcuge.ch

Preliminary results of this study were presented at the EDTA meeting, May
2014, Amsterdam, Netherland

°Nephrology Unit, Department of Medical Specialties, Geneva University
Hospitals, 4 rue Gabrielle Perret-Gentil, 1211 Geneva, Switzerland

Full list of author information is available at the end of the article

- © The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
( B|°Med Central International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12882-017-0792-2&domain=pdf
mailto:patrick.saudan@hcuge.ch
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Stucker et al. BMC Nephrology (2017) 18:380

Background

Acute Kidney Injury (AKI) is a frequent disorder with an
incidence of 400 per 100°000 persons per year in
community-based populations [1]. AKI has been associ-
ated with increased mortality and progression to CKI
[2], and there is increased awareness of its ominous
long-term prognosis [3]. Most studies, however, have fo-
cused on hospital-acquired AKI (HA-AKI) and very few
studies have analyzed the characteristics and outcomes
of patients with community-acquired acute kidney injury
(CA-AKI) despite its occurrence in 1% of hospital ad-
missions [4, 5]. A prospective Spanish study demon-
strated that 52% of AKI cases were HA-AKI, without
specifying whether characteristics and outcomes differed
from CA-AKI [6]. A recent North-American retrospective
cohort study showed that patients developing HA-AKI
had more comorbidities, higher mortality rate and were
more prone to need intensive care unit (ICU) care than
patients with CA-AKI [7]. Another retrospective study
from the United Kingdom compared the epidemiology
and outcomes of patients with CA-AKI to those with
HA-AKI and also found that the latter had a grimmer
prognosis in spite of similar risk factors [8].

An additional issue is that early recognition and man-
agement in the Emergency Department (ED) of patients
with CA-AKI may have a positive impact on prognosis.
In an intensive care setting, a delayed nephrology con-
sultation was associated with higher mortality [9, 10]. In
HA-AKI patients, early involvement of a nephrology
team resulted in a lower rate of creatinine increase [11].
However, in septic patients, early goal-directed therapy
failed to reduce the incidence of AKI [12]. Since the im-
plementation of Kidney Disease Improving Global out-
comes (KDIGO) guidelines to diagnose and grade AKI,
no study has evaluated the impact of its early recogni-
tion and management on subsequent outcomes. There is
indeed a lack of data to assess the impact of early AKI
management on mortality, length of hospital stay, need
of renal replacement therapy (RRT), or subsequent
kidney function.

We therefore aimed to better define the characteris-
tics and prognosis of CA-AKI in patients with and
without CKI, the impact of CA-AKI recognition and
management within the first 24 h, and the long-term
outcomes of these patients compared to patients with
stable CKI.

Methods

Study design and subjects

We conducted a prospective observational study
within the ED of Geneva University Hospitals, an
urban primary and tertiary care hospital admitting
64,000 patients/yr. The study was approved by our
local Ethics committee and was supported by the
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PRD (Research and Development Projects) program
of the Geneva University Hospitals.

Over 8 weeks, patients >16 years admitted to the ED
and presenting with an eGFR <60 ml/min/1.73 m?> were
identified with the help of the Hospital computer data-
base. GFR was estimated by the MDRD equation and
the laboratory provided a quick display for those having
less than 60 ml/min/1.73 m.’The files of screened pa-
tients were reviewed by 2 nephrologists (P.S, B.P and
E.S), or 3 in case of disagreement between 2 of them.
Those patients without an acute rise of creatinine were
classified as stable CKI.

Definitions

AKI was defined as an increase in serum creatinine
values compared to baseline values, according to
KDIGO AKI criteria: 1) an increase >26.5 pmol from
baseline serum creatinine values, or 2)>1.5x from
baseline serum creatinine values, or 3) an urine volume
< 0.5 ml/kg/h for 6 h. Definition of reference baseline
serum creatinine value in this study was the last previ-
ous available creatinine value within the preceding
12 months or, taking into account that some individuals
were outpatients with CA-AKI and no recent or previous
creatinine values, the lowest creatinine value within the
next 28 days after AKI. Baseline serum creatinine could be
ascertained prior to AKI in 80% of our patients. As urine
output was recorded in only 10% of the ED files, this cri-
terion was not used for AKI assessment.

Etiologies of AKI were classified prerenal, renal and
postrenal based on clinical examination, renal ultra-
sound and urinalysis results. Renal recovery was de-
fined as a return to within 20% of baseline creatinine
within the following 90 days according to the UK renal
association definition [13, 14]. Patients with an eGFR
>60 ml/mn based on a blood test sampled beyond
90 days post CA-AKI were classified within the recovery
category.

Assessment of potentially nephrotoxic drugs

Intake of non-steroidal anti-inflammatory drugs (NSAIDs),
Antibiotics, angiotensin-receptor blockers (ARBs),
angiotensin-converting enzyme inhibitors (ACEIs) and
diuretics were recorded on ED admission. ARBs,
ACEIs and diuretics used in these patients were clas-
sified between low and medium-high doses, according
to manufacturer’s recommended dosage for hyperten-
sion (Additional file 1: Table S1).

Indicators of adequate AKI management

The panel of nephrologists analyzed the management of
AKI during the first 24 h after ED admission, using three
quality of care criteria: 1) identification and mention of
AKI in the patients’ file, 2) an adequate diagnostic
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procedure (renal ultrasound, urinary microscopy and
chemistry) and 3) a subsequent appropriate therapeutic
intervention, such as correction of hypovolemia, man-
agement of sepsis, or drainage of urinary tract obstruc-
tion. Adequate management was defined as the presence
of all 3 quality criteria.

Outcomes

The same panel reviewed the hospital computer data-
base and the Geneva civil registry at one-year follow-up
and recorded the specified outcomes: hospitalization
days, need for renal replacement therapy (RRT), inten-
sive care unit (ICU) stay, survival and most recent renal
serum creatinine values. The last available serum cre-
atinine value was retrieved either in our hospital com-
puter database or in private practitioners to determine
the evolution of renal function. Kidney disease progres-
sion was based on a decline in GFR category according
to KDIGO guidelines in patients with at least one-year
follow-up. The Geneva civil registry was reviewed at
one-year and three-year follow-up to determine survival.

Statistical analysis

All categorical variables are presented as frequencies and
percentages and all continuous variables with a symmet-
ric distribution as mean + SD. Skewed variables (e.g.,
length of stay) are expressed as median and inter-
quartile range. A two-sided p value <0.05 was considered
as significant. Statistical analysis was implemented using
SPSS software, version 18 (SPSS, Inc.; Chicago, IL).

Parametric and non-parametric tests were used to
compare baseline characteristics and main outcomes in
patients with CA-AKI (hospitalization days, need for
renal replacement therapy and death) between the 2
groups of quality criteria (3 versus <2 criteria reached).
We used multiple logistic regression to determine fac-
tors associated with adequate AKI management in the
ED, defined as the compliance of 3 quality criteria.

We used the Cox proportional hazard model to com-
pare survival in patients with stable CKI and in patients
with CA-AKI and CA-ACKI, unadjusted and adjusted
for age, gender, AKI, diabetes, previous CKI and heart
failure. We used linear regression and binary logistic re-
gression for a similar analysis of length of stay, total hos-
pital days, renal recovery within 90 days of follow-up in
patients with CA-AKI and renal function decline in the
3 groups within 3 years of follow-up.

Results

During the 8 weeks of the screening period, 8464 pa-
tients were admitted in the ED of whom 653 had an
eGFR <60 ml/mn/1.73 m® We excluded 64 patients: 7
were already on chronic dialysis, 54 with a <26.5 umol/L
transient rise in serum creatinine and return within 24 h
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to an eGFR >60 ml/mn/1.73 m” and 3 patients had two
admissions during the screening period. Finally, the
panel of nephrologists identified 248 patients with stable
CKI, 104 with CA-ACKI and 237 with CA-AKI. Table 1
shows the main characteristics of these 589 patients
comparing CKI, CA-AK and CA-ACKI patients. Of
note, they were predominantly elderly, with a high
prevalence of hypertensive disease. ACEIs, ARBs and di-
uretics doses were similar in the 3 groups (Table 1).
Among the 341 patients with CA-AKI and according to
the chart review by the panel of nephrologists, prerenal
causes were principally due to hypovolemia and heart
failure.

Risk factors for CA-ACKI in the 352 CKI patients
were male gender (OR: 1.71, 95% CI: 1.04-2.81, p = 0.03)
and diuretics use. ARBs use was significantly associated
with CA-AKI in univariate analysis, but not in multivari-
ate analysis (Table 2).

Regarding AKI management, AKI was mentioned in
53.1% (1 =182) of the medical records within the ED.
The cases with the most severe kidney injury were more
likely to be identified and recorded in the emergency file
by the physician in charge: stage I 46%, stage II 74% and
stage III 88%. An appropriate diagnosis work-up was
done in 57% of the patients and an adequate interven-
tion in 73% of the cases. Of note, only 11 requests (3%)
for a renal consultation were made within the ED.

Overall, 44.6% (152/341) of the patients with CA-AKI
were adequately managed in the ED. Age, gender,
previous comorbidities such as diabetes, hypertension
and heart failure were not associated with the rate of ad-
equate management (Table 3). In multivariate analysis,
presence of underlying CKI was just associated with
lower management adequacy. AKI severity was associ-
ated with an increase in management adequacy. Ad-
equate AKI management had no impact on ICU stay,
need for RRT, or 1-year mortality, and was not associ-
ated with more renal recovery in the 313 patients who
had a minimum 28-day follow-up (Table 4). Adequate
AKI management was associated with a significantly lon-
ger hospital stay and more hospitalization days within
the subsequent year. This trend subsisted after adjust-
ment for age, gender, presence of diabetes, CKI and
heart failure (Table 5). Results were also similar when
each quality criteria were analyzed separately (data not
shown).

Three-year mortality in CKI and CA-ACKI patients
was 21 and 48%, and in patients with only CA-AKI 40%
(p <0.001) (Fig. 1). Mortality was significantly associated
with increasing age (OR: 1.04, 95% CI: 1.01-1.06, p = 0.001),
hypertension (OR: 1.80, 95% CI: 1.01-3.20, p = 0.045), neo-
plasia (OR: 2.41, 95% CI: 1.07-5.45, p = 0.034) and ischemic
heart disease (OR: 2.70, 95% CI: 1.57-4.64, p =0.001).
Compared to patients with stable CKI on admission,
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Table 1 Demographics, clinical, laboratory data, medication data on admission

Patient characteristics CKl only CA-ACKI CA-AKI only p
(n=238) (n=104) (n=237
Mean age (yr) +SD 797114 795+128 728+ 154 0.001
Median (yr) + IQR 82 (74-88) 83 (73-89) 76 (64-84)
Male gender (%) 47 61 57 0.02
Diabetes (%) 21 29 18 0.08
Hypertension (%) 57 62 52 023
Coronaropathy (%) 28 30 21 012
Cardiac Insufficiency (%) 21 19 12 0.03
Cirrhosis (%) 1 3 2 0.54
Cancer (%) 8 9 14 0.09
Infection (%) 4 7 11 0.01
AKI characteristics
Medical/Surgical/trauma (%) 81/11/8 81/11/9 85/10/5 067
Stage 1/2/3 (%) 42/41/16 79/17/4 0.001
Prerenal/renal/postrenal/mixed (%) 67/14/7/12 81/4/6/9 0.006
Mean P-Creatinine (umol/L) + SD 125+55 270+ 253 155+96 0.001
eGFR (ml/mn) £ SD 46+ 11 27+12 41+£13 0.001
Nephrotoxic drugs
RAA blockers (%) 47 48 44 0.80
ACEIs (%) 24 16 15 0.02
Low/medium-high doses (%) 32/68 24/76 43/57 033
ARBs(%) 28 34 23 0.08
Low/medium-high doses (%) 26/74 37/63 17/83 0.07
Diuretics (%) 40 53 35 0.008
Low/medium-high doses (%) 73/27 50/50 61/39 002
RAA blockers + diuretics (%) 25 24 26 0.99
NSAIDs (%) 3 5 6 0.37
Antibiotics (%) 2 1 6 0.04

Table 2 Occurrence of CA-AKI and association with RABs and
diuretics by logistic regression in CKI patients (n =352)

CA-AKI
Unadjusted HR (95% Cl) Adjusted HR (95% Cl)

RABs 1.03 (0.65-1.64) 0.85 (0.51-141)°
p=0.89 p=053

ARBs 1.74 (1.05-2.88) 153 (0.88 - 2A66)b
p=0.03 p=013

ACEls 061 (034-1.11) 0.58 (0.30-1.1 1)b
p=0.11 p=0.10

Diuretics 1.69 (1.07 - 2.68) 1.82 (1.09 - 3‘04)b
p=0.02 p=002

?Adjusted for age, gender, presence of diabetes, HTN, cardiac insufficiency,
coronaropathy, neoplasia, infection, and diuretics

PAdjusted for age, gender, presence of diabetes, HTN, cardiac insufficiency,
coronaropathy, neoplasia, infection, ARBs, ACEls and diuretics

CA-AKI, either alone or superimposed on CKI remained
significantly associated with three-year mortality in
multivariate analysis (Table 6). Renal function could be
ascertained in the 299 patients (47%) who had at least
one-year follow-up (mean follow-up of 117 + 33 weeks).
Renal function decline was observed in one third of
the patients and was significantly associated with age
(OR: 1.04, 95% CI: 1.01-1.07, p =0.001) and male gen-
der (OR: 2.18, 95% CI: 1.22-3.90, p = 0.008). Compared to
CKI patients, those with only CA-AKI had less decrease
of renal function (Table 6).

Discussion

Patients with a CA-AKI represented 4% of all admissions
to the ED during the 8-weeks period of our study. Most
of these patients were elderly, with major comorbidities
and potentially nephrotoxic medications. CA-AKI in our
population was predominantly prerenal and K-DIGO
stage 1 at presentation.
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Table 3 Variables associated with adequate management of CA-AKI (all 3 criteria satisfied) in 341 patients
Adequate n (%) P value Univariate Multivariate
OR 95% Cl P value OR 95% Cl P value
Age groups 057° 057° 0.38°
25-64 32 (42.7) 1.00 - 1.00 -
65-74 28 (43.8) 1.04 0.53 - 205 0.76 0.36 - 1.62
75-84 44 (44.0) 1.06 058 - 193 1.27 0.66 — 2.46
85-103 48 (47.1) 1.19 0.66 - 218 1.19 060 - 2.34
Sex 0.88 0.88 0.84
Women 64 (45.1) 1.00 - 1.00 -
Men 88 (44.2) 097 0.63-149 1.05 0.65-1.70
AKI stage <0.001° <0.001 <0.001
I 79 (343) 1.00 - 1.00 -
Il 51 (60.7) 295 1.76 = 495 3.88 217 - 693
Il 22 (84.6) 1051 3.50 - 3157 17.27 525 -56.79
Cause of AKI 038 038 0.18
Medical 130 (45.8) 0.77 043 -138 0.64 034 -122
Surgical /Tr. 22 (393) 1.00 - 1.00 -
Diabetes 0.50 0.50 0.85
Yes 30 (41.1) 0.84 048 - 1.41 0.94 052 -171
No 122 (45.5) 1.00 - 1.00 -
CKD 0.53 0.53 0.040
Yes 49 (47.1) 1.16 073 -184 0.54 030 -097
No 103 (43.5) 1.00 - 1.00
HTN 0.89 1.03 0.89 0.46
Yes 84 (44.9) 1.00 0.67 - 1.58 1.20 0.74 - 1.94
No 68 (44.2) - 1.00 -
Heart failure 0.85 0.85 0.80
Yes 22 (45.8) 1.06 058 - 1.96 1.09 0.56 - 2.14
No 130 (44.4) 1.00 1.00
“test for linear trend
Table 4 Occurrence of primary outcomes according to attainment of quality criteria in 341 patients with CA-AKI
Three quality criteria attained All Yes No P value
Patients (%) 341 (100) 152 (44.6) 189 (554)
Outcomes
Length of stay (days; median and IQR) 10 (4-27) 14 (7-32) 8 (3-20) 0.001
1-yr hosp. Days (days; median and IQR) 23 (7-56) 28 (11-59) 18 (5-46) 0.004
Need for renal replacement therapy (%) 10 (2.9) 6 (3.9 4(2.0) 033
ICU stay (%) 49 (144) 25 (164) 24 (12.7) 033
T-yr mortality (%) 88 (25.8) 44 (28.9) 44 (23.3) 0.24
“Last FU Mean P-Creatinine 140+ 119 149+ 136 133+79 0.22
(umol/L) £ SD
“Last FU eGFR (ml/mn) +SD 543+274 533+292 552+259 0.55
“Recovery of renal function (%) 204 (65.2) 96 (66.2) 108 (64.3) 0.72

“Values analysed in patients with a minimum 28-day follow-up (n =313 of whom 145 fulfilled the quality criteria and 168 did not)
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Table 5 Outcomes according to attainment of quality criteria

Three quality criteria attained vs. no criteria
Unadjusted HR (95% Cl) Adjusted® HR (95% Cl)

Outcomes

1-yr mortality 1.26 (0.83 - 1.91) 1.07 (0.68 - 1.69)
Unadjusted OR (95% Cl) Adjusted? OR (95% Cl)
Renal recoveryb 1.09 (0.72 - 1.74) 1.19 (0.71 = 1.99)

Unadjusted additional
days (95% Cl)

Adjusted additional
days (95% Cl)

4.1 (=24 -10.7) 1.7 (53 -87)
105 (=12 -222) 6.2 (5.7 - 185)

Survival analyzed by proportional hazards model, renal recovery by logistic
regression, length of stay and hospital days by linear regression

?Adjusted for age, gender, AKI staging, presence of diabetes, CKl and

heart failure

PValues analysed in patients with a minimum 28-day follow-up (n=313)

Length of stay
1-yr hosp. Days

Characteristics of our patients were similar to those of
the patients described in two previous studies performed
in industrialized countries such as the Unites States or
the UK [7, 8]. The main differences with the latter study
were higher CA-AKI prevalence and severity and the
mortality rate at 14 months (45%). A delayed access to
the ED leading to a belated diagnosis of AKI and a dif-
ferent patient’s socio-economic profile might explain
such differences with a more densely urbanized city such
as Geneva.

A high percentage of our patients had potentially
nephrotoxic drugs (46% ARBs and/or ACEIs, 37% di-
uretics, NSAIDs 6%). In CKI patients, NSAIDs were
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uncommonly used, which reflect likely awareness by
their physicians of the deleterious effects of these com-
pounds on renal function. Antibiotics were present also
in a minority of our patients and this low number pre-
cluded us to infer their responsibility in CA-AKI. Re-
garding diuretics, there are surprisingly few studies
which focus on their role in inducing AKI, especially
when they are combined with renin-angiotensin system
(RAS) blockers [15]. Fifty-two percent of our patients
with AKI had diuretics and they were associated (mainly
in fixed dose combinations) with RAS blockers in one
quarter of the patients with CA-AKIL Indeed, nearly one
half of our patients were either treated by ACEIs or
ARBs. This reflects the trend to prescribe these medica-
tions in patients with CKI and follows current guidelines
which endorse RAS blockers as the cornerstone for
nephroprotection. In this study, regarding the occur-
rence of CA-AKI, only diuretics were found to be detri-
mental in our population in multivariate analysis. No
difference was found between use of ACEis and ARBs in
terms of impact on outcome, contrary to the results of
recent publications which incriminate both ACEIs and
ARBS with renal impairment [16, 17].

For many decades, male gender was recognized as a
risk factor for development of CKI and AKI as well
There are multiple explanations, ranging from a poten-
tially more harmful lifestyle, a genetic predisposition to
CKI, to an increased rate of post-renal impairment due
to prostate hypertrophy [5, 6].
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Fig. 1 Kaplan-Meier analysis comparing survival in patients with stable CKI, CA-AKI only and CA-ACKI
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Table 6 Three years survival analyzed by proportional hazards
model and renal function decline by logistic regression in
patients who survived 2365 days (n=447)

Three year mortality
Unadjusted HR (95% Cl)  Adjusted” HR (95% Cl)

Chronic kidney disease 1 (reference) 1 (reference)
CA-ACKI 747 (292 - 19.10) 10.85 (4.09 - 28.78)
P <0001 P <0001
CA-AKI 11.96 (4.55 - 31.46) 1038 (3.98 — 27.04)
P <0.001 P <0.001

Renal function decline (n = 299)
Unadjusted OR (95% Cl) Adjusted® OR (95% Cl)

Chronic kidney disease 1 (reference) 1 (reference)
CA-ACKI 0.82 (044 — 1.571) 0.68 (036 — 1.32)
P=052 P=026
CA-AKI 037 (021 - 0.64) 042 (0.23 - 0.75)
P <0.001 P=0.003

?Adjusted for age, gender, diabetes, HTN, cardiac insufficiency, coronaropathy,
neoplasia, infection, CKD, AKI

To the best of our knowledge, no studies have exam-
ined the impact of early recognition of CA-AK], its diag-
nosis work-up and early treatment intervention on
hospital outcomes. Only 53% of our patients presenting
with CA-AKI were identified as having impaired kidney
function. An adequate work-up was performed in 57% of
them and ED early intervention in 73%. The discrepancy
between recognition and intervention rates can be ex-
plained by the high percentage of a prerenal etiology in
our study. Although prerenal AKI was probably recog-
nized and fluid replacement prescribed by ED physi-
cians, its severity might not always have been considered
as a serious problem worth mentioning in the medical
file. Pre-defined quality criteria for management were
reached in fewer patients with underlying CKI. This may
reflect a tendency in our ED residents to overlook a mild
CA-ACKI. Adequate CA-AKI management had no effect
on outcomes such as mortality and was unexpectedly as-
sociated with a higher length of hospital stay and more
hospitalization days within the subsequent year. This un-
expected result may reflect either a more severe kidney
injury in the adequate AKI management group or de-
layed discharge of these patients by physicians waiting
for recovery of renal function, although renal recovery
was not higher in the adequate AKI management group.
AKI management may occur too late in patients with
CA-AKI to be really effective or a delayed intervention
within the ED may not impact outcomes in patients hos-
pitalized after being admitted to the ED.

Regarding long-term outcomes, 3-year mortality was
significantly associated in patients with increasing age,
coronary heart disease, neoplasia and CA-AKI. Renal
function decline was found to be less pronounced in
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patients with primary CA-AKI, compared to those with
previous CKI and CA-ACKI Outcomes of 130 patients
with CA-AKI and prospectively followed for 5 years
were recently published that showed that CA-AKI dou-
bled the risk of death and was associated with a 5.7 fold
increase in the risk of reaching stage 3 CKI, as compared
to 312 patients with normal renal function [18]. Transi-
ent azotemia in this study also increased by 2.4 fold the
risk of reaching stage 3 CKI. Our results were similar to
these data in terms of mortality but differed regarding
development of CKI. The older age of our patients and
subsequently their increased mortality, their shorter
follow-up, the lack of comparison with patients with
normal renal function on admission, may explain this
apparent discrepancy. Moreover, our CKI patients ad-
mitted in the ED were slightly older than those with
CA-AKI only. CKD and increasing age are intrinsically
linked and the GFR decline is explained by the physio-
logical senescence of kidneys [19]. Severity of CA-AKI
was also more pronounced in our CKI patients of whom
57% had stage II/III AKI versus 21% in patients with
CA-AKI without previous CKI.

A retrospective analysis from a cohort of US male vet-
erans compared 158 HA- and 560 CA-AKI and found
that the latter was 3.5 times more frequent but had simi-
lar outcomes to HA-AKI with identical requirements of
RRT and an in-hospital mortality of 19.6% [20]. Regarding
the specific long-term mortality risk increase in CKI pa-
tients after an episode of AKI, this has mainly been
studied in patients with HA-AKI [21]. There are few
studies which assess the long-term outcome of CKI pa-
tients with CA-AKL In a retrospective UK study, short-
and long-term outcomes of 230 patients with CA-AKI
(of whom 38% had preexisting CKI disease) compared
to patients matched for age and gender without CA-
AKI gave a 3-month and 3-year mortality of 16.5% and
45%, respectively [22]. Three-year mortality was not re-
lated to the progression of CKI and was increased in
those with CA-ACKI. Renal function decline at 3 years
was more frequent in this study in patients with CA-
ACKI (83%) than in patients with primary CA-AKI
(49%). Differences in study design likely explain these
discrepancies with our results.

Our prospective data reflect what has previously been
described, predominantly in retrospective studies. These
studies mostly concern the western world and differ not-
ably from data obtained in less industrialized countries.
In these latter reports, demographics of patients with
CA-AK]I, its severity and short-term mortality do not
match our data, although the lack of studies coming
from these countries preclude any firm conclusion. For
example, mortality rate was 11% in a Indian population
with community-acquired AKI, but patients had a mean
age of 40 years and etiologies were mainly due to
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preventable diseases; this epidemiology may have chan-
ged over the last 25 years [23]. An observational Brazil-
ian study comparing the differences in patients with
community-, hospital- and ICU-acquired AKI under-
lined the important differences in outcomes based on its
etiology [24]. In this study, only 2.2% of the patients had
CA-AKI of pre-renal origin, with a 23% in-hospital mor-
tality. Overall need of RRT was 68% in the whole popula-
tion, which reflects a different case-mix of patients with
CA-AKI when compared to our population. Our results
reflect typical patients in western societies admitted in the
ED with CA-AKI and do not apply to other populations.

Limitations of our study include its observational de-
sign, its small size and monocentric nature. Further-
more, we relied on medical files data recorded by ED
physicians for the management of AKI which could
have biased the quality criteria classification and ana-
lysis of outcomes. We only studied patients with a GFR
<60 ml/mn/1.73 m* and therefore may have missed some
CA-AKI within the range 90 to 60 ml/mn/1.73 m”. By re-
cording the dosage of RAS inhibitors and diuretics, we
tried to exclude a different impact on the occurrence of
CA-AKI due to a higher dosage of one class of RAS
inhibitors. Our follow-up, though complete, is short and
most of the episodes of CA-AKI were mild. Although we
were able to analyze the short-term recovery of renal func-
tion in 93% of our patients, we had data in only 47% of
our patients who had a minimum follow-up of 1 year. In-
deed, it has been shown that most patients presenting an
episode of AKI only stabilize their renal function 1 year
after the episode [25].

Strengths of our study are its prospective design, the
analysis of the impact of early AKI management on the
outcomes, the precise quantification of RABs and di-
uretics use in CKI and CA-ACKI patients and the 3 year
follow-up.

Conclusions

Our results show that CA-AKI in developed countries is
not identified properly in nearly half of cases within the
ED of an academic hospital, is frequently found in the
elderly and its main etiology is prerenal origin. Medica-
tions such as RAS blockers and diuretics are frequently
encountered, especially in patients with CKI disease. Al-
though, early adequate AKI management does not seem
to significantly change short-term outcomes such as
mortality, renal recovery and length of stay, this has to
be further studied in larger prospective studies.

Additional file

Additional file 1: Classification of ARBs, ACEls and diuretics doses.
(DOCX 13 kb)
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