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Abstract
Background. Acute kidney injury (AKI) in critically ill patients has a deleterious impact on the prognosis, 
especially when renal replacement therapy (RRT) is required. This issue has not yet been investigated in the 
intensive care setting in Poland.

Objectives. The aim of the study was to evaluate the short-term outcomes of AKI-RRT subjects, based 
on a large registry population.

Material and methods. This observational multicenter study covered 100 demographic and clinical vari-
ables from the Silesian Registry of ICUs regarding 15,030 adult patients hospitalized between October 2011 
and December 2014. The study group comprised 1,234 AKI individuals (8.2%) who required RRT. The primary 
outcome was ICU mortality. The length of ICU stay (LOS) was considered the secondary outcome. Observed 
mortality was compared to that predicted by the Acute Physiology and Chronic Health Evaluation II (APACHE II).

Results. The overall mortality of the patients in the registry was 43.9%; it was higher in AKI-RRT subjects 
than in non-AKI-RRT counterparts (69.4% vs 41.0%; p < 0.01). The median APACHE II score among AKI-RRT 
subjects was 26 (IQR: 20–32) points. The observed mortality among AKI-RRT patients was significantly higher 
than predicted by APACHE II, particularly in individuals with lower baseline risk (overall difference: 14.4%). 
Six patient-related variables independently predicted ICU mortality with moderate accuracy (area under the 
receiver operating characteristic, AUROC = 0.675; 95% CI 0.65–0.70). The ICU LOS of AKI-RRT subjects was 
longer than that of the controls (9.8 [IQR: 4.0–19] vs 5.7 [IQR: 2.1–12] days; p < 0.001).

Conclusions. The mortality of critically ill AKI patients requiring RRT was significantly higher than in the 
overall ICU population. APACHE II scores underestimate mortality, especially in low-risk AKI-RRT subjects, 
and therefore should not be used in prognostic models in this cohort.
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Introduction

Acute kidney injury (AKI) is a common and clinically 
important problem in critically ill patients treated in in-
tensive care units (ICUs) worldwide. It remains an inde-
pendent risk factor of poor outcome, particularly when the 
patients require renal replacement therapy (RRT).

Nisula et  al. found that almost 40% of  all ICU pa-
tients suffered from AKI, of whom 10% underwent RRT.1 
In the Program to Improve Care in Acute Renal Disease 
(PICARD) trial, as many as 64% of AKI patients required 
RRT.2 The PICARD study also acknowledged that AKI-RRT 
ICU patients constitute a unique group of patients with 
multiple comorbidities, often developing multiple organ 
failure, reaching a hospital mortality of 37%.2 Regarding 
the latter issue, Ostermann et al. reported a prevalence 
of acute renal failure of 7.6% according to RIFLE criteria, 
with a mortality rate of 56.8%, which was 7 times higher 
than in subjects without AKI.3 Independent risk factors 
for mortality included advanced age, the Acute Physiol-
ogy and Chronic Health Evaluation II (APACHE II) score, 
the number of failed organs, terminal illness, RIFLE stage, 
mechanical ventilation, urgent surgery, and nonsurgical 
reasons for admission. Interestingly, in their prospective 
multicenter study, Vesconi et al. reported that mortality 
in AKI-RRT patients was 54%, with no difference between  
2 pre-specified doses of RRT.4 Finally, in the largest multina-
tional, multicenter study of AKI patients in ICUs to date, the 
Beginning and Ending Supportive Therapy for the Kidney 
(BEST Kidney) trial, the prevalence of AKI-RRT was 5–6% 
and resulted in a mortality rate of 60%, which was much 
higher than predicted by the Simplified Acute Physiology 
Score III (SAPS III).5

Surprisingly, this issue has not yet been investigated 
extensively in critically ill patients treated in Polish ICUs. 
Therefore, on the basis of data from a large registry, we 
sought to analyze short-term outcomes of AKI-RRT pa-
tients in a mixed ICU cohort.

Material and methods

The project was carried out as a registry observational 
multicenter study. Data regarding adult patients hospital-
ized in multidisciplinary ICUs in the Silesian Voivodship, 
Poland, was derived from the web-based Silesian Registry 
of Intensive Care Units, which works under the auspices 
of the Silesian Chamber of the Polish Society of Anes-
thesiology and Intensive Therapy. Although the registry 
is accessible to 37 ICUs covering 270 beds, it is voluntary 
and only about 50% of the units report regularly.

At the time of  data extraction (December 31, 2014) 
there were 15,030 patients in the registry. All consecu-
tive patients who required RRT during hospitalization 
in ICUs, independent of the type provided (intermittent 
or continuous) were screened. Exclusion criteria included 

pre-existing end-stage chronic kidney disease (n = 186) 
and RRT initiated before admission to the ICU (n = 172).

The study group comprised 1,234 patients with AKI who 
required RRT (AKI-RRT) (8.2% of all the subjects in the 
registry), hospitalized between October 2011 and Decem-
ber 2014. Acute kidney injury was defined as acute dete-
rioration of kidney function requiring initiation of RRT, 
and corresponded to class 3 of AKI in the Acute Kidney 
Injury Network (AKIN) classification and class F (failure) 
in the RIFLE classification.6 Initiation of RRT was at the 
discretion of a treating physician and there was no protocol 
for the therapy initiation.

The available demographic and clinical data were re-
trieved. The data included 100 variables organized into 24 
categories related to the pre-admission period, the moment 
of admission and the ICU stay. The primary outcome was 
crude ICU mortality. Observed mortality was additionally 
compared to mortality predicted by APACHE II scores.7 
The length of ICU stay (LOS) was considered the second-
ary outcome.

All the data was anonymized. The study was approved 
by the Ethics Committee of the Medical University of Sile-
sia and was performed in accordance with the ethical stan-
dards laid down in the 1964 Declaration of Helsinki and its 
later amendments. Due to the non-interventional nature 
of the study, the Ethics Committee waived the requirement 
for informed consent.

The statistical analysis was performed using licensed 
MedCalc statistical software v. 16.1 (MedCalc Software, 
Ostend, Belgium). Continuous variables were presented 
as median and interquartile range (IQR, i.e., 25–75 pc), 
whereas categorical variables were presented as percent-
ages. All variables were tested for normal distribution 
using the Shapiro-Wilk test. Between-group differences 
for continuous variables were assessed using the Kruskal-
Wallis test; for categorical variables, the χ2 test was used.

The possible impact of the clinical and demographic pa-
rameters on mortality was initially screened by bivariate 
analyses. Odds ratios (ORs) and 95% confidence intervals 
(CIs) were calculated. Variables with a p-value <0.05 were 
subjected to a multivariate analysis. The forward logistic re-
gression method was applied. Logistic ORs with 95% CIs were 
subsequently estimated. The receiver operating characteristic 
(ROC) curve was implemented to analyze the value of clini-
cal parameters in predicting mortality in AKI-RRT patients. 
A p-value <0.05 was considered statistically significant.

Results

Out of 15,030 patients, 1,234 (8.2%) developed AKI re-
quiring RRT. The patient characteristics are shown in Ta-
ble 1. The median age of AKI-RRT patients was 66 years 
(IQR: 56–75); 790 of them (64%) were male. On ICU ad-
mission, their median APACHE II score was 26 points 
(IQR: 20–32).
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The overall mortality of the patients in the registry was 
43.9%. AKI-RRT subjects had statistically significantly 
higher crude ICU mortality (69.4%) than non-AKI-RRT 

patients (41.0%) (p < 0.01). The observed mortality in all 
the registry patients was comparable to that predicted 
by APACHE II scores, whereas a significantly higher risk 

Table 1. Pre-ICU admission clinical data

Variable All
(n = 1234)

Non-survivors 
(n = 856)

Survivors
(n = 378) OR (95% CI) p-value

Age [years] 66 (56–75) 67 (57–76) 64 (54–74) 1.01 (1.00–1.02) <0.001

Females, n (%) 444 (35.9) 303 (35.4) 141 (37.3) 0.92 (0.72–1.18) 0.52

Hospitalization prior to ICU [days] 2 (1–7) 2 (1–7) 2 (0–6) 1.01 (0.99–1.02) 0.049

Alcohol abuse, n (%) 132 (10.7) 82 (9.6) 50 (13.2) 0.69 (0.48–1.01) 0.057

Auto-aggressive systemic disease, n (%) 35 (2.8) 20 (2.3) 15 (3.9) 0.58 (0.29–1.14) 0.116

Malignancies, n (%) 59 (4.8) 39 (4.5) 20 (5.3) 0.85 (0.49–1.49) 0.577

CAD, n (%) 609 (49.3) 456 (53.3) 153 (40.5) 1.68 (1.31–2.14) <0.001

DM, n (%) 384 (31.1) 265 (30.9) 119 (31.5) 0.98 (0.75–1.27) 0.850

Cachexia (BMI < 18.5), n (%) 51 (4.1) 36 (4.2) 15 (3.9) 1.06 (0.57–1.96) 0.847

Arterial hypertension, n (%) 648 (52.5) 466 (54.4) 182 (48.1) 1.29 (1.01–1.64) 0.041

Previous stroke, n (%) 67 (5.4) 44 (5.1) 23 (6.1) 0.84 (0.50–1.41) 0.500

Solid organ transplantation, n (%) 8 (0.06) 7 (0.08) 1 (0.03) 3.11 (0.38–25.4) 0.289

CHF, n (%) 556 (45.1) 387 (45.2) 169 (44.7) 1.02 (0.80–1.30) 0.870

CKD, n (%) 384 (31.1) 269 (31.4) 115 (30.4) 1.05 (0.81–1.36) 0.726

CRF, n (%) 120 (9.7) 92 (10.7) 28 (7.4) 1.50 (0.97–2.34) 0.069

Chronic neurologic disease, n (%) 53 (4.3) 36 (4.2) 17 (4.5) 0.93 (0.52–1.68) 0.82

Atherosclerosis, n (%) 465 (37.7) 357 (41.7) 108 (28.6) 1.79 (1.38–2.32) <0.001

Obesity (BMI > 35), n (%) 83 (6.7) 50 (5.8) 33 (8.7) 0.65 (0.41–1.02) 0.06

CAD – coronary artery disease; DM – diabetes mellitus; BMI – body mass index (kg m–2); CHF – chronic heart failure; CKD – chronic kidney disease;  
CRF – chronic respiratory failure.
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Fig. 1. Observed vs predicted mortality in all registry patients (a) 
and in subgroups: patients with acute kidney injury requiring renal 
replacement therapy (b); and patients without acute kidney injury (c) 
(based on Knaus et al.7)
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of death was found among AKI-RRT patients than was 
predicted by the score, particularly in low-risk categories 
of patients (Fig. 1). The median ICU LOS was 12.8 days 
(IQR: 7.5–21.9). This was longer in AKI-RRT subjects than 
in the controls (9.8 days [IQR: 4.0–19] vs 5.7 days [IQR: 
2.1–12], respectively]; p < 0.001).

By bivariate analyses we identified 31 potential risk factors 
for mortality in AKI-RRT patients. The non-survivors were 
significantly older than the survivors (67 years [IQR: 57–76] 
vs 64 years [IQR: 54–74]; p < 0.001). All between-group 
differences regarding demographics, parameters upon 
ICU admission and ICU stay are presented in Tables 2–5. 
The non-survivors scored higher on APACHE II (27 points 
[IQR: 21–32] vs 24 points [IQR: 18–30]; p < 0.001), SAPS III 
(66 [IQR: 45–84] vs 60 points [IQR: 44–76]; p = 0.003) and 
the simplified Therapeutic Intervention Scoring System 
28 (TISS-28) during the first 24 h (39 points [IQR: 34–45] 
vs 38 points [IQR: 32–44]; p = 0.014). The Glasgow Coma 
Scale (GCS) score in the non-survivors was lower than 
in the survivors (6 points [IQR: 3–12] vs 10 points [IQR: 
5–14]; p < 0.001).

ICU LOS was significantly shorter in the non-survivors 
than in the survivors (8 days [IQR: 2.8–17.6] vs 12.8 days 
[IQR: 7.5–21.9]; p < 0.001]. The 2 groups also differed sig-
nificantly with regard to the duration of hospitalization 
prior to  ICU admission, with the non-survivors being 
treated outside the ICU for longer periods of time (2 days 
[IQR: 1–7] vs 2 days [IQR: 0–6]; p = 0.049).

In a  logistic regression model, only 6 variables were 
named as independent determinants of  mortality in  
AKI-RRT patients (Fig. 2) with an area under the ROC 
curve (AUROC) of 0.675 (95% CI 0.65–0.70).

Discussion

On the basis of data from a large registry, we conducted 
an in-depth investigation of mortality among AKI patients 
requiring RRT in ICUs. Our study showed high hospital 
mortality (69.4%) among AKI-RRT patients, which was 
significantly higher than predicted by an acknowledged 

Table 2. Primary ICU admission diagnosis

Variable Total 
(n = 1234)

Non-survivors 
(n = 856)

Survivors 
(n = 378) OR (95% CI) p-value

Severe sepsis, n (%) 232 (18.8) 157 (18.3) 75 (19.8) 0.91 (0.67–1.23) 0.53

Severe metabolic disorder, n (%) 123 (9.9) 90 (10.5) 33 (8.7) 1.23 (0.81–1.87) 0.34

Infection, n (%) 277 (22.4) 213 (24.9) 64 (16.9) 1.62 (1.19–2.22) 0.002

Circulatory insufficiency, n (%) 656 (53.2) 508 (59.3) 148 (39.1) 2.27 (1.77–2.91) <0.001

MODS, n (%) 323 (26.2) 245 (28.6) 78 (20.6) 1.54 (1.15–2.06) 0.003

SCA, n (%) 253 (20.5) 191 (22.3) 62 (16.4) 1.46 (1.07–2.01) 0.018

Acute respiratory failure, n (%) 815 (66.0) 603 (70.4) 212 (56.1) 1.87 (1.45–2.40) <0.001

Acute neurologic disease, n (%) 36 (2.9) 23 (2.7) 13 (3.4) 0.77 (0.39–1.55) 0.47

SAP, n (%) 56 (4.5) 45 (5.3) 11 (2.9) 1.85 (0.95–3.62) 0.07

Postsurgical status, n (%) 377 (30.6) 273 (31.9) 104 (27.5) 1.23 (0.94–1.61) 0.124

TBI, n (%) 17 (1.4) 10 (1.2) 7 (1.8) 0.63 (0.24–1.66) 0.35

Multiple trauma, n (%) 35 (2.8) 15 (1.7) 20 (5.3) 0.32 (0.16–0.63) 0.001

Shock, n (%) 492 (39.9) 386 (45.1) 106 (28.0) 2.11 (1.62–2.73) <0.001

Obtunded consciousness, n (%) 446 (36.1) 352 (41.1) 94 (24.9) 2.11 (1.61–2.76) <0.001

Acute on chronic respiratory failure, n (%) 63 (5.1) 44 (5.1) 19 (5.0) 1.02 (0.59–1.78) 0.93

Poisoning, n (%) 24 (1.9) 16 (1.9) 8 (2.1) 0.88 (0.37–2.08) 0.77

MODS – multiple organ dysfunction syndrome; SCA – sudden cardiac arrest; SAP – severe acute pancreatitis; TBI – traumatic brain injury.

Table 3. Direct ICU admission diagnosis

Variable Total 
(n = 1234)

Non-survivors 
(n = 856)

Survivors 
(n = 378) OR (95% CI) p-value

Circulatory insufficiency, n (%) 952 (77.3) 704 (82.2) 248 (65.6) 2.43 (1.84–3.20) <0.001

Renal failure, n (%) 691 (56.0) 480 (56.1) 211 (55.8) 1.01 (0.79–1.29) 0.93

Respiratory failure, n (%) 1087 (88.1) 775 (90.5) 312 (82.5) 2.02 (1.42–2.87) <0.001

Multiple trauma, n (%) 38 (3.1) 17 (2.0) 21 (5.6) 0.34 (0.18–0.66) 0.001

Metabolic disorders, n (%) 516 (41.8) 376 (43.9) 140 (37.0) 1.33 (1.04–1.71) 0.024

Obtunded consciousness, n (%) 695 (56.3) 507 (59.2) 188 (49.7) 1.47 (1.15–1.87) 0.002
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Fig. 2. Independent predictors of mortality in patients with AKI requiring RRT

In boxes on the right-hand side: logistic ORs and 95% CIs.In brackets on the left-hand side: 
direct – direct reason for ICU admission; ICU – data covering entire ICU stay; primary – primary 
diagnosis upon ICU admission; ICU – intensive care unit; MODS – multiple organ dysfunction 
syndrome.
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Table 4. Clinical data upon ICU admission

Variable Total 
(n = 1234)

Non-survivors 
(n = 856)

Survivors 
(n = 378) OR (95% CI) p-value

GCS score 7 (3–13) 6 (3–12) 10 (5–14) 0.92 (0.89–0.95) <0.001

APACHE II* 26 (20–32) 27 (21–32) 24 (18–30) 1.04 (1.02–1.06) <0.001

SAPS III* 64 (45–81) 66 (45–84) 60 (44–76) 1.01 (1.00–1.02) 0.003

24 h TISS-28* 39 (33–45) 39 (34–45) 38 (32–44) 1.02 (1.01–1.04) 0.014

Catecholamine use, n (%) 718 (58.2) 536 (62.6) 182 (48.1) 1.80 (1.41–2.30) <0.001

Obtunded consciousness, n (%) 798 (64.7) 594 (69.4) 204 (53.9) 1.93 (1.51–2.48) <0.001

Endocavitary stimulation, n (%) 19 (1.5) 14 (1.6) 5 (1.3) 1.24 (0.44–3.47) 0.68

Mechanical ventilation, n (%) 882 (71.5) 648 (75.7) 234 (61.9) 1.92 (1.48–2.49) <0.001

Intubated, n (%) 887 (71.9) 654 (76.4) 233 (61.6) 2.01 (1.55–2.61) <0.001

GCS – Glasgow Coma Scale; APACHE II – Acute Physiology and Chronic Health Evaluation II; SAPS III – Simplified Acute Physiology Score III; TISS-28 –
Therapeutic Intervention Scoring System 28; * calculations based on the worst values recorded during the first 24 h post ICU admission.

Table 5. Clinical data during ICU stay

Variable Total 
(n = 1234)

Non-survivors 
(n = 856)

Survivors 
(n = 378) OR (95% CI) p-value

Catecholamine use, n (%) 1158 (93.8) 832 (97.2) 326 (86.2) 5.53 (3.35–9.12) <0.001

Antibiotics, n (%) 1146 (92.9) 799 (93.3) 347 (91.8) 1.25 (0.79–1.97) 0.333

CRRT, n (%) 1092 (88.5) 764 (89.2) 328 (86.8) 1.27 (0.88–1.83) 0.209

IHD, n (%) 208 (16.9) 141 (16.5) 67 (17.7) 0.91 (0.66–1.26) 0.588

ECMO, n (%) 21 (1.7) 18 (2.1) 3 (0.8) 2.68 (0.79–9.17) 0.115

IABP, n (%) 79 (6.4) 67 (7.8) 12 (3.2) 2.59 (1.38–4.85) 0.003

Surgery in ICU, n (%) 275 (22.3) 202 (23.6) 73 (19.3) 1.29 (0.96–1.74) 0.096

Tracheostomy, n (%) 287 (23.3) 194 (22.7) 93 (24.6) 0.89 (0.68–1.19) 0.457

Invasive ventilation, n (%) 1070 (86.7) 761 (88.9) 309 (81.7) 1.79 (1.28–2.51) <0.001

Non-invasive ventilation, n (%) 81 (6.6) 33 (3.9) 48 (12.7) 0.28 (0.17–0.44) <0.001

CRRT – continuous renal replacement therapy; IHD – intermittent hemodialysis; ECMO – extracorporeal membrane oxygenation; IABP – intra-aortic balloon 
pump counter-pulsation.

catecholamine use (ICU)

obtunded (ICU)

cir. insuff. (direct)

infection (primary)

MODS (primary)

multiple trauma (primary)
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method, i.e., APACHE II score (a difference of 14.4%). 
We also identified 5 risk factors for this compromised 
outcome.

Acute kidney injury is a worldwide problem that fre-
quently occurs in the ICU setting. Irrespective of its nature, 
this clinical phenomenon often has a heterogeneous etiol-
ogy and difficult, mainly supportive, management. First, 
it is strongly recommended to stratify all patients at risk 
of AKI according to their susceptibilities and exposures.6 
However, when preventive and treatment strategies are 
ineffective in halting the progression of AKI, RRT should 
be initiated to avoid life-threatening changes in the flu-
id, electrolyte, and acid-base balance. Additionally, AKI 
occurrence and its sequelae may be difficult to predict 
by simple statistical algorithms.

Our main results are in line with previous international 
findings in AKI ICU patients3,5; however, it should be borne 
in mind that RRT has in itself been confirmed to be an in-
dependent risk factor for mortality.8 This may explain the 
discrepancy between the observed and predicted death 
rates previously revealed in the BEST Kidney trial.5 How-
ever, Bagshaw et al. opposed this assumption, showing 
that RRT-treated patients were fundamentally different 
from non-treated patients across a spectrum of variables, 
causing a possible bias in observational data.9 Remarkably, 
it has been emphasized that mortality prognostication 
using APACHE II scores can depend on the population 
studied and may be associated with substantial errors.10

More compliant findings relate to possible predictors 
of death. In our study, the use of any catecholamines 
(vasopressors, inotropic agents) was associated with the 
greatest increase in mortality in AKI-RRT patients (i.e., 
4.5 times). Independently, circulatory failure as a direct 
admission diagnosis increased the mortality risk almost 
2-fold (OR = 1.78). On the one hand, the use of catechol-
amines is demanded by a patient’s poor circulatory con-
dition, revealed by  hypotension and decreased heart 
function. On  the other hand, its institution may lead 
to hemodynamic instability. Both scenarios promote re-
nal hypoperfusion, which has been reported as a key risk 
factor for AKI.11 The use of vasopressors per se may also 
be associated with a poor prognosis in patients with severe 
AKI.12 Additionally, patients with hemodynamic instabil-
ity often receive excessive amounts of fluid to optimize 
cardiac output, especially when there is no hemodynamic 
algorithm in place. As it happens, fluid overload has been 
confirmed to increase mortality, including in AKI-RRT 
patients.13,14

In our study, significant infection as a direct reason 
for admission was also associated with higher mortality 
in AKI-RRT patients (OR = 1.65). It  is well-known that 
septic patients more frequently develop AKI, require RRT, 
have higher mortality and ICU LOS.15 About 40% of septic 
subjects develop AKI and 50% of all AKI may be related 
to sepsis.16 Moreover, sepsis has been found to be an in-
dependent predictor of mortality in AKI-RRT patients 

with traumatic brain injury.17 Interestingly, hemodynam-
ic failure may exacerbate the deleterious effect of sepsis. 
The duration of mean arterial pressure below 65 mm Hg, 
the daily fluid balance, the number of days on vasopres-
sors, and high doses of vasopressors were associated with 
worse outcomes.18

Interestingly, AKI-RRT patients hospitalized due to mul-
tiple trauma had lower mortality. Traumatic patients are 
likely to have fewer factors predisposing to AKI in the 
pre-admission period, and hence their renal dysfunction 
is usually reversible. This is in agreement with data show-
ing that AKI in this population is rare.19

Our study has several limitations. Firstly, the final pre-
diction model had only moderate diagnostic accuracy. 
Taking into consideration the fact that we thoroughly in-
vestigated a broad spectrum of variables, the most probable 
explanation for this is the heterogeneous pathophysiol-
ogy of AKI in our ICU cohort. Secondly, we lacked some 
important clinical data that might have influenced the 
outcomes in the AKI-RRT population, including creati-
nine concentration, fluid balance, the timing of RRT, or 
trending in RIFLE classifications. However, entering all 
these additional parameters into a large database would 
require enormous effort on the part of attending physi-
cians and potentially discourage them from reporting. 
It must be borne in mind that reporting to this registry 
is entirely voluntary, and that the registry was not set up 
specifically to research AKI. Next, there were no accurate 
definitions for some conditions given, e.g., the broad term 
‘shock’ without specifying what type of shock should be 
considered: cardiogenic, hemorrhagic, anaphylactic, etc. 
The observational nature of our project is an obvious limi-
tation of all registries, as it may lead to a systematic error. 
Additionally, the registry covers only 1 region in Poland 
and is not representative of the whole country. Finally, only 
40–50% of Silesian ICUs report to the registry on a regu-
lar basis. However, the large number of patients analyzed 
may alleviate this drawback. Even when all of these short-
comings are considered, the clinical evidence presented 
above should be of interest to an international audience, 
as it is the first in-depth insight into the problem of AKI-
RRT in Polish ICUs.

Conclusions

Mortality among critically ill AKI patients requiring 
RRT is significantly higher than in the overall ICU popu-
lation. APACHE II scores underestimate mortality, espe-
cially in low-risk AKI-RRT subjects, and therefore should 
not be used in prognostic models in this cohort. Although 
it is difficult to accurately identify all the predictors of the 
compromised outcome in this unique population, the 
prognosis of patients with multiple trauma is the most 
favorable.
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