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Abstract
Background
Data on the causes of death and long-term mortality of intensive care unit-treated hospital
survivors with acute kidney injury (AKI) are limited. The goal of this study was to analyze the
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causes of death among critically ill patients during a 5-year follow-up.
Methods
In this predetermined sub-study of a prospective, observational, multi-center cohort from the
FINNAKI study, we analyzed 2436 patients who were discharged from the hospital. Statistics
Finland provided the follow-up data and causes of death.
Results

During the follow-up, 765 (31%) patients died, of whom 295 (39%) had AKI and 73 (9.5%) had
received renal replacement therapy. More than half of the deaths in both the non-AKI and AKI
groups occurred after the one year follow-up (58 vs. 54 %, respectively). The three most common
causes of death in AKI were cardiovascular diseases (36%), malignancies (21%), and neurological
diseases (11%). In early deaths (< 90 days) cardiovascular causes were more prevalent in AKI
patients compared to non-AKI (38 % vs. 25 %, p=0.037.) In six cases (0.8 %), the main cause of
death was kidney disease, out of which 5 were in the AKI group. In patients with cardiovascular
causes, the median time to death was shorter in AKI patients compared to non-AKI patients (508
vs 816 days, p=0.018).
Conclusion
Cardiovascular causes and malignancies account for more than half of the causes of death in
patients who had suffered AKI, while death from kidney disease after AKI is rare. Early
cardiovascular deaths are more prevalent in AKI compared to non-AKI patients.
Keywords: acute kidney injury, renal replacement therapy, causes of death

Editorial Comment
In this large study in survivors after intensive care in Finland, the researchers found one year
mortality of 31%, and 39% of all deaths were in the AKI group. The most frequent cause of death
was cardiovascular disease, and only 6 died from kidney disease.
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Introduction
The incidence of acute kidney injury (AKI) has been increasing worldwide during the last few
decades.1 The current incidence of AKI among critically ill adult patients is 34–57%.2,3 The

condition is associated with increased short- and long-term mortality rates, morbidity, and longterm adverse outcomes such as chronic kidney disease, end-stage renal disease (ESRD), and heart
failure.3–5 The reported long-term mortality after AKI varies between 21% and 64%.6–10
Data on the causes of death during the long-term follow-up period in intensive care unit (ICU)treated hospital survivors are limited. Previous studies on ICU-treated hospital survivors have
been single-center studies with a 1-year follow-up11 or retrospective.12 The most recent studies on
AKI patients have been conducted in patients hospitalized with AKI13 or have included
hospitalized patients who died during the hospital stay.6 Sepsis, cardiovascular causes and cancer

have been the most common causes of deaths in these previous studies.6 ,13
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The goal of this prospective nationwide multicenter study was to evaluate the causes of death
among critically ill patients with or without AKI admitted to 17 ICUs, during a 5-year follow-up
after hospital discharge.

Methods
This study was a predetermined sub-study of the Finnish Acute Kidney Injury (FINNAKI) study,
which was conducted as a prospective multi-center cohort study in 17 Finnish ICUs between
September 1, 2011 and February 1, 2012.14 The FINNAKI study protocol was approved by the
Ethics Committee of the Department of Surgery at Helsinki University Hospital (Helsinki,
Finland), and written consent for the study was provided by the participating patients or their
proxies. The Finnish National Institute of Health and Welfare approved data collection
considering deceased patients if an informed consent could not be obtained.
Clinical data were collected prospectively during the study period by using a study-specific case
report form and the Finnish Intensive Care Consortium’s database (Tieto Ltd.) The collected data
included information considering the peri-ICU clinical data (patient demographics, physiological
parameters, ICU severity scores, International Classification of Diseases, 10th Edition (ICD-10)
diagnoses, length of stay, and in-hospital mortality) of every patient admitted to the participating
ICUs. In the current study, survival data were followed from the hospital discharge up to 5 years.
Mortality data were provided by the Finnish Population Register Centre which provides an
electronic national register containing basic information about Finnish citizens and foreign citizens
residing permanently in Finland. The causes of death were provided by the Finnish Cause of
Death registry (FCDR) according to the ICD-10. In Finland, a forensic pathologist verifies the
correctness of all death certificates issued.
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Patients
All adult patients (>18 years of age) with an emergency ICU admission of any duration, as well as
adult patients with an elective ICU admission expected to last more than 24 hours, were included.
The excluded patient groups were: (1) those with ESRD with maintenance RRT; (2) re-admitted
patients who had received RRT during their previous ICU admission; (3) patients who were
treated as potential organ donors, (4) patients receiving intermediate care; (5) elective postsurgical patients with an expected length of stay less than 24 hours; (6) patients not permanently
living in Finland; (7) patients unable to provide consent in Finnish or Swedish; (8) patients who
were transferred from one hospital to another if they were already recruited to the study in a
referring hospital; and (9) patients younger than 18 years of age. Each patient was included one
time only.
This analysis was performed on the patients who were discharged from hospital. No other
exclusions criteria were used.
Definitions
AKI was defined and classified according to the Kidney Disease: Improving Global Outcomes
(KDIGO) criteria15 considering plasma creatinine and urine output criteria. RRT was defined as

either continuous or intermittent. Sepsis was defined according to the American College of Chest
Physicians/Society of Critical Care Medicine criteria.16 The ICU scoring systems used to measure
the severity of illness included the Acute Physiology And Chronic Health Evaluation II (APACHE
II),17 Simplified Acute Physiology Score18 and Sequential Organ Failure Assessment Score19
scoring systems. Time to death was categorized as less than 90 days (early), 3 months to 365 days
and more than 365 days (late). Long term outcome was defined as outcome over a five-year
period.

Statistical analysis
We performed the statistical analyses using the SPSS software program for Windows (version
21.0; IBM Corp., Armonk, NY, USA). We expressed the statistics for continuous variables as
medians with 25th and 75th percentiles and categorical variables as absolute numbers and
percentages (%). We tested the continuous variables using the Kruskal-Wallis H-test and
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categorical variables using the Pearson’s chi-square test. We created Kaplan-Meier survival
curves. A multivariable adjusted Cox model was calculated to assess the impact of AKI on five
year survival. This included age, number of chronic diseases, type of admission and status of
severe sepsis as adjusting variables. The results of the Cox model are presented as hazard ratios
with 95% confidence interval (95% CI). The follow-up started from the day of discharge and
ended at 5 years or on the day of death. P-values less than 0.05 were considered statistically
significant.

Results
A total of 2436 of 2901 (84.0%) FINNAKI patients were discharged from the hospital and
included in the analysis. A flowchart depicting the patient enrollment process is presented in
Figure 1. The incidence of AKI in the entire study population was 34.4 % (n=838). The
proportions of KDIGO stages 1-3 were: Stage 1 16.3% (n=398), stage 2 6.9% (n=169), and stage 3
11.1% (n=271). During the 5-day ICU data collection period, 8.0% (n=196) patients received
RRT. The patients with AKI were older, had more chronic comorbidities, were more likely to
receive mechanical ventilation and vasoactive medication, and were more often admitted due to
sepsis (Table 1).
During the 5-year follow-up period, 765 of the 2436 (31.4%) patients died. Of the deceased
patients, 295/765 (38.6%) had AKI during their ICU stay and 73/765 (9.5%) received RRT
because of AKI during the ICU period. The 5-year mortality rate of the patients with AKI was
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35.0 % (295/838) in contrast to 29.4% (470/1598) in patients without AKI (p=0.003). The
corresponding 5-year mortality rates for those AKI patients who received and did not receive RRT
for AKI were 37.2% (73/196) and 34.6% (222/642; p=0.494), respectively. The five-year
mortality rates according to KDIGO groups were: KDIGO 1 32.9 %; KDIGO 2 36.1 % and
KDIGO 3 38.0 % (p=0.385).
The main causes of death in the entire cohort were cardiovascular (33.2%, n=254), malignancies
(21.7%, n=166) and neurological (13.2%, n=101). There were no differences in the causes of
death between AKI and non-AKI patients. (Table 2). There was also no difference in
cardiovascular diseases as a main cause of death in patients with RRT compared to the non-AKI
and AKI groups without RRT (42.5% vs. 31.70% vs. 33.3% p=0.192). However, cardiovascular
causes were more prevalent in early deaths in AKI patients compared to non-AKI (36/94; 38 % vs.
30/120; 25 %, p=0.037) (Table 3). Only 6 of the deceased patients had their main cause of death
classified as kidney disease and out of these 5 had AKI during their ICU treatment. Only one of
the six renal causes occurred in less than one year of follow-up. There were 5 late deaths due to
infection out of which 4 occurred in AKI patients.
Among the deceased patients who were admitted to the ICU due to cardiovascular causes the
proportion of cardiovascular disease as a cause of death was 57.7 %. The proportion of
neurological causes of death was 39.0 % within the deceased patients originally admitted to the
ICU due to neurological causes. The deceased patients originally admitted to the ICU due to
trauma died of traumatic causes in 45.8 % of cases. In the poisoning admission group, 38.5 %
patients had poisoning as a primary cause of death. In those with malignancy as a co-morbidity the
proportion of cancer as a primary cause of death was 56.3 %.
More than half of deaths occurred after one year of follow-up in both groups (271/470; 58 % in no
AKI and 158/295; 54 % in AKI). The median time to death was 507 days (IQR 74–1122): 526
(86–1130) days in the non-AKI group, 435 (47–1050) days in the AKI group, and 450 (52–1303)
days in the RRT group (p=0.231) (Figure 2). In patients dying of cardiovascular causes, the
median time to death was shorter in AKI patients as compared to non-AKI patients (508 vs 816
days, p=0.018) (Table 4).
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According to the multivariable adjusted Cox model hazard ratio for AKI not requiring RRT, death
was 1.03 (95% CI 0.87 to 1.21, p=0.75) and for AKI with RRT death was 1.17 (95% CI 0.91 to
1.51, p=0.22) compared to patients without AKI (Table 5).

Discussion
During the 5-year follow-up around one third of patients died in both the non-AKI and the AKI
groups. Cardiovascular causes and malignancies were common, but kidney disease was rare as a
cause of death after AKI. Cardiovascular causes were more prevalent among early deaths in AKI
patients compared to non-AKI patients.
Our study was prospective and had a long and complete 5-year follow-up of hospital survivors
after critical illness. In our series, the 5-year mortality of those with AKI was 35 % and those that
required RRT was 37 %. Compared to our study, which included all AKI patients, the 5-year
mortality was higher in a prospective single-center study conducted among ICU survivors with
KDIGO stage one AKI (56%).8 In contrast to our series, in their study the proportion of stage 3
AKI was higher (26 % vs. 11 %). In a single-center study from the 1990s, the 5-year mortality rate
in hospital survivors with AKI requiring RRT was given as 53%.20 The corresponding mortality in

our series was 37 %.
In our series, one-third of the deaths in non-AKI and AKI groups were caused by cardiovascular
causes. In general adult intensive care population malignancies have been reported to account for a
third (33 %) of the causes of death while cardiovascular causes are the second most common
cause of death (24 %).21 We had a low prevalence of malignancies as a comorbid condition in our
series (7 %). Furthermore, in our series the cause of death was related to the initial admission
diagnosis in cardiovascular, neurological, trauma and poisoning cases, while cancer as a cause of
death was related to malignant comorbidity.
In our series there was no difference in cardiovascular mortality between non-AKI and AKI
patients. However, cardiovascular causes were more prevalent among early deaths in AKI patients
compared to non-AKI patients. Furthermore, patients with RRT had an 11 % higher prevalence of
CV mortality compared to non-AKI patients. This is not surprising since in our population nonAKI patients had less comorbidities, were younger, more commonly female and were less severely
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ill on admission compared to AKI. However, it has been shown that AKI is associated with an
86% increased risk of cardiovascular mortality and a 38% increased risk of major cardiovascular
events.22 In a recently published population-based Canadian study with a 1-year follow-up of
patients hospitalized with AKI, the most common causes of death were cardiovascular diseases
(28%) and cancer (28%) .13 Our results are similar to those reported in the Canadian study,

although in our AKI population sepsis on admission was more frequent (41 % vs. 4 %) and RRT
was more frequently applied (30 % vs. 5 %) compared to the Canadian study. However, in the
Canadian material, cardiovascular comorbidities and diabetes were higher compared to our series
(79 % vs. 26 % and 46 % vs. 26 %). In the same study, cancer deaths were more prevalent as an
early case compared to our material (28 % vs. 16 %). This is explained by the fact that cancer as
comorbidity in AKI patients was more prevalent in their material as compared to our material (18
% vs. 7.2 %).
In our study the main factors in the multivariate analysis associated with five year mortality were
older age, number of chronic comorbidities and emergency type of an admission. AKI and RRT
alone were not associated with mortality. Also, in a large systematic review of the literature and a
meta-analysis conducted in a study design among all hospitalized patients with AKI, it was
reported that increased age, and chronic medical comorbidities were significantly associated with
a increased mortality rate in multivariate analysis.23

This study has the following strengths. First, 5-year mortality data and causes of deaths were
retrieved from the FCDR with a complete follow-up. Thus, we consider our results reliable.
Second, our study was a large, prospective, nationwide multi-center study comprising ICUadmitted AKI patients who survived to hospital discharge. Therefore, our results are representative
and generalizable. The main limitation is that the recording of the causes of death is register-based
and done for administrative and legal purposes instead of prospectively defined for the study. The
causes of deaths from the FCDR are based on Finnish death certificates filled out by the treating
physician or a forensic medicine specialist. However, the Finnish death certificate has been
reported to be reliable and of high quality.24,25 Secondly, we do not have temporal long-term
information on each patient’s morbidity which obviously has an impact on the causes of death.
Finally, we do not have an age- and sex-matched control population since others have shown that
cancer-related deaths occur at higher rates in AKI than in the general population.13 However,
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according to the statistics Finland, the prevalence of cancer in the overall Finnish population
above 15 years of age in 2016 as a main cause of death is similar to that in our AKI population (23
% vs. 21 %).26
Conclusions
Cardiovascular causes and neoplasms account for more than half of the causes of death in AKI
while death from kidney disease after AKI is rare. Early cardiovascular deaths are more prevalent
in AKI compared to critically ill non-AKI patients.
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Table 1. Patient demographics and clinical data categorized to patient groups with or without AKI and AKI patients with or without
RRT.
Data

All

No AKI

AKI

available

(n=2436)

(n=1598)

(n=838)

p-value

AKI without

AKI and RRT

RRT

(n=196)

p-value

(n=642)
Age, median (IQR)

2436

62 (50-72)

61 (48.0-72.0)

64 (53.8-74.0)

p<0.001

64 (54.0-74.0)

63 (52.0-71.0)

p=0.028

Age 18-65, n (%)

2436

1435 (58.9%)

973 (60.9%)

462 (55.1%)

p=0.020

340 (53.0%)

122 (62.2%)

p=0.055

Age 66-79, n (%)

2436

757 (31.1%)

476 (29.8%)

281 (33.5%)

223 (34.7%)

58 (29.6%)

Age 80-, n (%)

2436

244 (10.0%)

149 (9.3%)

95 (11.3%)

79 (12.3%)

16 (8.2%)

Male, n (%)

2436

1546 (63.5%)

990 (62.0%

556 (66.3%)

p=0.032

423 (65.9%)

133 (67.9%)

p=0.610

Dead at five years after hospital

2436

765 (31.4%)

470 (29.4%)

295 (35.2%)

p=0.003

222 (34.6 %)

73 (37.2%)

p=0.494

Emergency admission, n (%)

2405

2088 (86.8%)

1370 (86.8%)

718 (86.9%)

p=0.912

542 (85.5%)

176 (91.7%)

p=0.026

SOFA-score (admission), medi-

2436

7 (4-9)

6 (4-8)

8 (6-10)

p<0.001

7 (6-10)

10 (7-12)

p<0.001

2436

7 (5-9)

6 (4-8)

8 (6-11)

p<0.001

8 (6-10)

10 (8-12)

p<0.001

2436

34 (26-45)

32 (25-42)

39 (31-50)

p<0.001

37 (30-47)

46 (36-56)

p<0.001

discharge, n(%)

an (IQR)
SOFA-score (maximum), median (IQR)
SAPS II-score (24 h), median
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Table 1. Patient demographics and clinical data categorized to patient groups with or without AKI and AKI patients with or without
RRT.
(IQR)
Severe sepsis, n (%)

2436

671 (27.5%)

331 (20.7%)

340 (40.6%)

p<0.001

261 (40.7%)

79 (40.3%)

p=0.931

Received norepinephrine, n (%)

2436

1375 (56.4%)

793 (49.6 %)

582 (69.5%)

p<0.001

437 (68.1%)

145 (74.0%)

p=0.116

Received mechanical ventila-

2436

1617 (66.4 %)

1023 (64 %)

594 (70.9%)

p=0.001

465 (72.4%)

129 (65.8 %)

p=0.074

ICU LOS, days, median (IQR)

2435

2.5 (1.2-5.0)

1.9 (1.0-3.9)

3.9 (2.1-6.9)

p<0.001

3.6 (2.0-5.5)

6.0 (2.7-11.6)

p<0.001

Baseline creatinine, median,

1532

75 (61-91)

73 (59-89)

78 (64-97)

p<0.001

76 (62-91)

91 (71-116)

p<0.001

No comorbidities, n (%)

2436

884 (36.3%)

632 (39.5%)

252 (30.1%)

p<0.001

192 (29.9%)

60 (30.6%)

p=0.528

One comorbidity, n (%)

2436

639 (26.2%)

441 (27.6%)

198 (23.6%)

159 (24.8%)

39 (19.9%)

Two comorbidities, n (%)

2436

507 (20.8%)

309 (19.3%)

198 (23.6%)

147 (22.9%)

51 (26.0%)

Three or more comorbidities, n

2436

406 (16.7%)

216 (13.5%)

190 (22.7%)

144 (22.4%)

46 (23.5%)

COPD, n (%)

2421

214 (8.8%)

135 (8.5%)

79 (9.5%)

p=0.403

66 (10.4%)

13 (6.7%)

p=0.122

Hypertension, n (%)

2420

1121 (46.3%)

665 (41.9%)

456 (54.8%)

p<0.001

351 (55.1%)

105 (53.8%)

p=0.758

MCC or ASO, n (%)

2412

292 (12.1%)

167 (10.6%)

125 (15.1%)

p=0.001

95 (15.0%)

30 (15.4%)

p=0.885

tion, n(%)

umol per litre (IQR)

(%)
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Table 1. Patient demographics and clinical data categorized to patient groups with or without AKI and AKI patients with or without
RRT.
Heart failure, n (%)

2415

244 (10.1%)

147 (9.3%)

97 (11.7%)

p=0.056

73 (11.5%)

24 (12.4%)

p=0.728

Diabetes mellitus, n (%)

2436

535 (22.0%)

315 (19.7%)

220 (26.3%)

p<0.001

153 (23.8%)

67 (34.2%)

p=0.004

Non-metastatic malignancy, n

2415

175 (7.2%)

113 (7.1%)

62 (7.5%)

p=0.759

51 (8.0%)

11 (5.7%)

p=0.518

Chronic kidney disease, n (%)

2426

144 (5.9%)

61 (3.8%)

83 (10.0%)

p<0.001

53 (8.3%)

30 (15.5%)

p=0.004

Rhabdomyolysis, n (%)

2427

58 (2.4%)

28 (1.8%)

30 (3.6%)

p=0.005

17 (2.7%)

13 (6.7%)

p=0.009

Acute liver failure, n (%)

2434

41 (1.7%)

18 (1.1%)

23 (2.8%)

p=0.003

12 (1.9%)

11 (5.6%)

p=0.005

Cardiogenic shock, n (%)

2432

80 (3.3%)

43 (2.7%)

37 (4.4%)

p=0.023

26 (4.1%)

11 (5.6%)

p=0.356

Pre ICU RRT, n (%)

2422

8 (0.3%)

2 (0.1%)

6 (0.7%)

p=0.015

0 (0.0%)

6 (3.1%)

p<0.001

Pre ICU radiocontrast, n (%)

2421

590 (24.4%)

413 (26.0%)

177 (21.3%)

p=0.011

143 (22.4%)

34 (17.5%)

p=0.143

(%)

AKI: Acute kidney injury; RRT: Renal replacement therapy; SOFA: Sequential Organ Failure Assessment; SAPS II: Simplified Acute Physiology

Score II; LOS: Length of stay; COPD: Chronic obstructive pulmonary disease; MCC: Coronary artery disease; ASO: Atherosclerosis.
Categorical variables are analyzed using Pearson´s Chi-square test. Continuous variables are expressed as medians with 25th and 75th percentile
and the analysis between groups was done by the Mann-Whitney U test.
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Table 2. Causes of deaths categorized to patient groups with or without AKI and AKI patients with or without RRT.
All

No AKI

AKI

AKI without

AKI and

(n=765)

(n=470)

(n=295)

RRT (n=222)

RRT (n=73)

Cardiovascular diseases, n(%)

254 (33.2%)

149 (31.70%)

105 (35.6%)

p=0.266

74 (33.3%)

31 (42.5%)

p=0.192

Cancer, n(%)

166 (21.7%)

105 (22.3%)

61 (20.7%)

p=0.587

46 (20.7%)

15 (20.5%)

p=0.863

Neurologic diseases, n(%)

101 (13.2%)

68 (14.5%)

33 (11.2%)

p=0.192

29 (13.1%)

4 (5.5%)

p=0.108

Gastrointestinal diseases, n(%)

63 (8.2%)

35 (7.4%)

28 (9.5%)

p=0.317

20 (9.0%)

8 (11.0%)

p=0.528

Trauma, n(%)

47 (6.1%)

33 (7.0%)

14 (4.7%)

p=0.202

13 (5.9%)

1 (1.4%)

p=0.170

Pulmonary diseases, n(%)

41 (5.4%)

30 (6.4%)

11 (3.7%)

p=0.113

10 (4.5%)

1 (1.4%)

p=0.167

Infection, n(%)

27 (3.5%)

14 (3.0%)

13 (4.4%)

p=0.297

10 (4.5%)

3 (4.1%)

p=0.574

Other, n(%)

21 (2.7%)

11 (2.3%)

10 (3.4%)

p=0.387

8 (3.6%)

2 (2.7%)

p=0.637

Poisonings, n(%)

18 (2.4%)

13 (2.8%)

5 (1.7%)

p=0.341

3 (1.4%)

2 (2.7%)

p=0.505

Metabolic, n(%)

13 (1.7%)

6 (1.3%)

7 (2.4%)

p=0.253

3 (1.4%)

4 (5.5%)

p=0.032

Psychiatric, (%)

8 (1.0%)

5 (1.1%)

3 (1.0%)

p=0.951

3 (1.4%)

0 (0.0 %)

p=0.615

Renal, n(%)

6 (0.8 %)

1 (0.2%)

5 (1.7 %)

p=0.024

3 (1.4 %)

2 (2.7 %)

p=0.039

Diagnose group
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Table 2. Causes of deaths categorized to patient groups with or without AKI and AKI patients with or without RRT.
Categorical variables are analyzed using Pearson´s Chi-square test.
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Table 3. Causes of deaths categorized into three groups according to the time to death
< 90 days

90-365 days

≥365 days

(n=214)

(n=122)

(n=429)

AKI

Non-AKI

p-value

AKI

Non-AKI

p-value

AKI

Non-AKI

p-value

Cardiovascular disease.

36 (54.5%)

30 (45.5%)

p=0.037

12 (36.4%)

21 (63.6%)

p=0.875

57 (36.8%)

98 (63.2%)

p=0.986

Cancer

11 (31.4%)

24 (68.6%)

p=0.103

13 (31.7%)

28 (68.3%)

p=0.561

37 (41.1%)

53 (58.9%)

p=0.344

Neurologic disease

8 (29.6%)

19 (70.4%)

p=0.109

4 (28.6%)

10 (71.4%)

p=0.578

21 (35.0%)

39 (65.0%)

p=0.751

Gastro-intestinal

16 (59.3%)

11 (40.7%)

p=0.086

4 (50.90%)

4 (50.0%)

p=0.366

8 (28.6%)

20 (71.4%)

p=0.349

Trauma

5 (26.3%)

14 (73.7%)

p=0.105

2 (28.6%)

5 (71.4%)

p=0.703

7 (33.3%)

14 (66.7%

p=0.733

Pulmonary disease

3 (33.3%)

6 (66.7%)

p=0.513

1 (20.0%)

4 (80.0%)

p=0.466

7 (25.9%)

20 (74.1%)

p=0.225

Infection

7 (41.2%)

10 (58.8%)

p=0.812

2 (40.0%)

3 (60.0%)

p=0.820

4 (80.0%)

1 (20.0%)

p=0.044

Other

4 (80.0%)

1 (20.0%)

p=0.100

3 (75.0%)

1 (25.0%)

p=0.091

3 (25.0%)

9 (75.0%)

p=0.389

Poisoning

1 (25.0%)

3 (75.0%)

p=0.441

0 (0.0%)

0 (0.0%)

n/a

4 (28.6%)

10 (71.4%)

p=0.515

Metabolic

2 (66.7%)

1 (33.3%)

p=0.424

1 (33.3%)

2 (66.7%)

p=0.944

4 (57.1%)

3 (42.9%)

p=0.261

Psychiatric disease

1 (50.0%)

1 (50.0%)

p=0.862

0 (0.0%)

1 (100.0%)

p=0.459

2 (40.0%)

3 (60.0%)

p=0.882

disease
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Table 3. Causes of deaths categorized into three groups according to the time to death
Renal

0 (0.0%)

0 (0.0%)

n/a

Categorical variables are analyzed using Pearson´s Chi-square test.
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Table 4. Time to death according to the causes of death in Non-AKI and AKI groups.
Cause of death main group:

Total

Non-AKI

AKI

p-value

Cardiovascular disease.

645 (82-1202)

816 (169-1256)

508 (38-1067)

p=0.018

Cancer

408 (110-931)

368 (109-839)

512 (109-1148)

p=0.246

Neurologic disease

620 (78-1230)

528 (61-1196)

926 (96-1320)

p=0.300

Gastrointestinal disease

110 (37-853)

564 (47-1121)

52 (26-514)

p=0.070

Trauma

179 (29-708)

115 (25-952)

696 (387-1297)

p=0.981

Pulmonary disease

712 (182-1274)

760 (175-1285)

610 (49-878)

p=0.659

Infection

712 (182-1274)

72 (42-166)

85 (44-912)

p=0.528

Other

595 (100-1255)

1255 (595-1586)

107 (44-525)

p=0.006

Poisoning

898 (408-1533)

555 (247-1571)

1308 (545-1516)

p=0.730

Metabolic

652 (101-887)

482 (217-1011)

795 (75-1190)

p=0.886

Psychiatric disease

613 (167-1039)

423 (156-926)

1028 (535-1369)

p=0.456

Renal

842 (706-1216)

706 (706-706)

847 (469-1285)

p=0.380

Continuous variables are expressed as medians with 25th and 75th percentile and the analysis between groups was done using the
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Table 4. Time to death according to the causes of death in Non-AKI and AKI groups.
Mann-Whitney U test.
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Table 5. Multivariate hazard ratios and 95% CI for mortality during the five-year follow-up.
No Aki

1.0

AKI

1.03 (0.87 to 1.21)

p=0.75

AKI requiring RRT

1.17 (0.91 to 1.51)

p=0.22

AGE 18-65 years

1

Age 66-79 years

1.99 (1.68-2.35)

p<0.001

Age over 80 years

3.1 (2.51-3.84)

p<0.001

No comorbidities

1

One comorbidity

1.44 (1.17-1.77)

p<0.001

Two comorbidities

1.63 (1.31-2.02)

p<0.001

Three or more comorbidities

2.41 (1.92-3.01)

p<0.001

Emergency admission

1.73 (1.38-2.18)

p<0.001
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Figure 1. Outline of the study´s patient recruitment
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Figure 2 The Kaplan-Meier plots presenting the unadjusted survival rates of the patients
without AKI, with AKI not requiring RRT and with AKI requiring RRT. P-value according to
log-rank test.

Diagnostic
group

All n=765

No AKI n=470

AKI no RRT
n=222

AKI and RRT
n=73

p-value

Time to death,
days, median
(IQR)

507 (74-1122)

525 (86-1130)

435 (47-1050)

450 (52-1303)

p=0.231

Continuous variables are expressed as medians with 25th and 75th percentile and the analysis
between groups was done by the Mann-Whitney U test.
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