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Abstract: Background: Despite vigorous and substantial measures to combat acute kidney injury (AKI) in intensive
care unit (ICU), incidence and mortality of AKI is steadily increasing over time that requires more efforts needed
to understand disease condition and course. Current study was aimed to determine incidence and outcomes of
patients attending ICU in China. Methodology: Data from patients attending ICU during March 2014 to August 2014
were prospectively collected. AKI was stratified according to AKIN classification system. Patients with and without
AKI were compared by appropriate statistical methods. Logistic regressions were used to determine predictors of
AKI, longer ICU stay and mortality. Results: Incidence of AKI was 47.1% (769/1633) in total cohort including AKIN-I
(8.7%), AKIN-II (15.3%) and AKIN-III (23.1%). Old age (OR 3.4), diabetes (OR 2.8), high SOFA/APACHE Il scores (OR
2.2/4.1), sepsis (OR 9.4) and vasopressors (OR 6.2) were significant predictors of AKI. AKIN-III (OR 7.4), multiple
organ dysfunctions (OR 3.8), RRT (OR 5.5) and mechanical ventilation (OR 2.7) were strongly associated with longer
ICU stay. ICU mortality in our study was 27.4%. Elderly patients (OR 3.3) with AKIN-III (OR 5.6) having high SOFA
score (OR 2.5) requiring RRT (OR 7.1) and mechanical ventilation (OR 9.2) had higher odds of death in our study.
Conclusions: AKI imposes substantial burden to the health care system and patients in terms of morbidity, mortality
and cost of care (hospital stay). Identification of high risk patients and adequate measures in timely manners may

go in long run to combat AKI in ICU.
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Introduction

Acute Kidney Injury (AKI) is common (especially
among patients in intensive care units), increas-
ing in incidence and is associated with consid-
erable morbidity and mortality. AKI affects 1 in
5 hospitalized patients, is associated with high
expenditure of resources, and leads to adverse
outcomes [1, 2]. Several efforts have been
made to unveil the accurate characteristics,
mechanisms and consequences of AKI. RIFLE
(risk, injury, failure, loss of function, end stage
renal disease) classification was first accurate
criterion to diagnose AKI that have been fol-
lowed by AKIN (Acute Kidney Injury Network)
and KDIGO (Kidney Disease Improving Global
Outcomes) classifications [3, 4]. Furthermore,
research on sensitive and accurate biomarkers
has opened new pathway for early detection
and better outcome prediction of AKI. Addi-
tionally, the role of the immune system in patho-

genesis of AKl is less elusive now that may help
to further categorize AKI and to discover new
therapeutic options [5].

Despite these efforts true incidence of AKI in
intensive care unit (ICU), accurate characteris-
tics of AKI and influential factors for the devel-
opment of AKl are not clear. It may be attributed
to heterogeneous study population, varying
management protocols in ICU, criteria used to
define AKI and methodological differences [4].
The incidence of AKI is about 7% among total
hospitalized patients and up to 36% to 67%
among patients attending ICU, depending upon
definition used [6, 7]. About 4% to 25% patients
have severe AKI on ICU admission and 5% to
6% patients with AKI require renal replacement
therapy (RRT) during their ICU stay [8, 9.
Reported mortality due to AKI in ICU varies con-
siderably between studies depending on defini-
tion of AKI and its etiology (e.g. sepsis, trauma,
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cardiothoracic surgery or contrast nephropa-
thy). It has been proposed that mortality in-
creases proportionately with increasing severi-
ty of AKI where need of RRT in ICU is well recog-
nized independent predictor of mortality ac-
companied by 50% to 70% fatality rate. Despite
adjustment for co-morbidities and severity of
disease, AKI with cardiopulmonary bypass, se-
psis, major trauma and burn injury have consis-
tently demonstrated significant association
with increased risk of death [10]. Few studies
have described incidence, characteristics and
outcomes of AKI in ICU among Chinese popula-
tion [11-14]. Current study was aimed to deter-
mine incidence and outcomes of AKI among
patients attending ICU in China. Our study will
be a valuable addition to the literature describ-
ing epidemiology and outcomes of ICU induced
AKI.

Methodology
Study location and participants

A single center prospective observational study
was performed among patients attending
intensive care unit (ICU) of the Second affiliated
hospital of Harbin Medical University, China.
After taking ethical approval from concerned
body, a total 8953 patients were selected for
the study purpose during the period of six
months (March 2014 to August 2014). Patients
with chronic renal insufficiencies, severe hypo-
volemia, incomplete data or having stay less
than 48 hours or on renal replacement therapy
were excluded from the study. A total 1633
patients were included in final analysis and
were followed up until discharge or death,
whichever occurred first.

Classification of acute kidney injury

The values of serum creatinine (Scr) were
recorded daily and urine output was taken on
hourly basis. AKI was defined by Acute Kidney
Injury Network (AKIN) classification and staged
into AKIN-I, AKIN-II and AKIN-IIl on the basis of
severity. Patients were referred to AKI if in-
crease in Scr >26.2 pmol/L or increase to
>150-199% (1.5- to 1.9-fold) from baseline or
urine output <0.5 mL/kg/h for 26 h. Severity
classes of AKIN criterion were defined as;
AKIN-I (increase in serum creatinine >26.2
umol/L or increase to 2150-199% (1.5- to 1.9-
fold) from baseline or urine output <0.5 mL/
kg/h for 26 h), AKIN-II (increase in serum cre-
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atinine to 200-299% (>2-2.9 fold) from base-
line or urine output <0.5 mL/kg/h for =12 h)
and AKIN-IIl (Increase in serum creatinine to
>300% (=3-fold) from baseline or serum creati-
nine 2354 ymol/L with an acute rise of at least
44 pmol/L or initiation of RRT or urine output
<0.3 mL/kg/h =24 h or anuria 212 h). Patients
without baseline SCr and having no history of
chronic renal insufficiency (CRI), baseline SCr
was estimated with Modification of Diet in
Renal Disease (MDRD) equation by assuming
glomerular filtration rate as 75 ml/min/1.73 m?2
[1]. All the patients were stratified into AKI and
non-AKI groups on the basis of Scr and urine
output (UO) values, whichever led to worst clas-
sification of AKI. For example, if a patient had
AKIN-II stage according to Scr criterion and had
AKIN-III stage with UO criterion, then worst clas-
sification i.e. AKIN-Ill was considered as final
severity stage of the patient. By the similar way
if patients progressed to severe stage of AKI
during ICU stay then severe stage was recorded
as final stage. If patient recovered from severe
to less severe stage of AKI during AKI stay then
severe stage was recorded as final AKI stage in
this patient. Baseline Scr values were calculat-
ed in approximately 38% of studied popu-
lation.

Data collection

The data collected for each participant includ-
ed demographics, co-morbidities, diagnosis in
ICU, surgical and non-surgical procedures, clini-
cal and laboratory parameters, discharge out-
comes and renal replacement therapy modali-
ties. Patients with missing data required for the
purpose of analysis were excluded from the
study. Data was collected by using structured
data collection form by trained medical officers
and house officers. All the collected data were
screened for missing values, incomplete details
or any further queries before inclusion into sta-
tistical analysis.

Statistical analysis

All the data were presented as mean * stan-
dard deviation or as median with inter quartile
range (IQR) as appropriate for continuous vari-
ables and as proportion for categorical vari-
ables. Groups were compared by student t test,
Kolmogorov-Smirnov test, Chi-Square test or
Mann-Whitney U test, where appropriate. Ste-
pwise (forward) logistic regression was applied
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Table 1. Demographics and Baseline Characteristics of Patients with and without AKI

Overall patients

Patients with AKI

Patients without

Parameters N = 1633 N = 769 AKI N = 864 P values*
Age (years), mean + SD 576+ 11.3 53.4+6.8 62.6 +5.9 0.016
Male gender, n (%) 932 (57.1%) 438 (57%) 494 (57.2%) 0.895
GFR <60 mL/min/1.73 m? 673 (41.2%) 386 (50.2%) 287 (33.2%) 0.003
Obesity 109 (6.7%) 47 (6.1%) 62 (7.2%) 0.458
Comorbidities
CHF, n (%) 201 (12.3%) 109 (14.2%) 92 (10.6%) 0.045
Cardiac Arrhythmia, n (%) 210 (13.2%) 105 (13.7%) 111 (12.8%) 0.037
Vulvular disease, n (%) 63 (3.9%) 32 (4.2%) 1(3.6%) 0.566
Hypertension, n (%) 607 (37.2%) 308 (40.1%) 299 (34.6%) 0.027
IHD, n (%) 256 (15.7%) 122 (15.9%) 134 (15.5%) 0.562
Pulmonary Disease, n (%) 111 (6.8%) 3 (6.9%) 8 (6.7%) 0.131
Diabetes mellitus, n (%) 501 (30.7%) 306 (39.8%) 191 (22.6%) <0.001
Psychiatric disorders, n (%) 53 (3.2%) 2 (1.6%) 41 (4.7%) 0.035
MODs, n (%) 273 (16.3%) 167 (21.7%) 106 (12.3%) 0.026
APACHE Il score, mean + SD 45+ 4 507 41 +3 0.001
SOFA score, mean + SD 19+ 3 21+5 17+3 0.027
SOFA, . ... Score, mean + SD 11+2 13+4 8+2 0.001
GCS, mean + SD 9+3 12+ 4 7+3 0.001
Scr (umol/L), mean + SD 974+ 115 142.6 £ 9.6 81.4+5.8 <0.001
Hyperkalemia, n (%) 223 (16.7%) 172 (21.7%) 51 (12.3%) <0.001
Vasopressors, n (%) 367 (22.5%) 312 (40.6%) 55 (6.4%) <0.001
Aminoglycosides, n (%) 127 (7.8%) 104 (13.5%) 23 (2.7%) <0.001
LOS in ICU (days), mean + SD 11.4 +5.3 14.4 + 4.3 6.4+18 <0.001
Mortality, n (%) 447 (27.4%) 295 (38.4%) 157 (17.6%) <0.001

CHF: congestive heart failure, IHD: ischemic heart disese, MODs: multiple organ dysfunction, APACHE II: Acute Physiologic As-
sessment and Chronic Health Evaluation, SOFA: Sequential Organ Failure Assessment, GCS: Glasgow Coma Score, Scr: serum

creatinine, LOS: length of stay. *p values are calculated between AKI and non-AKI.

to determine independent risk factors of AKI
and mortality. The variables with P values
<0.25 in univariate analysis were subjected to
multivariate regression analysis [15]. Variables
with p values <0.05 were considered final pre-
dictors of AKI and mortality in current study. All
the variables were deemed to be significant if p
values were less than 0.05. The statistical
package SPSS (version 20.0) was used for all
statistical analyses.

Ethical consideration

Current study was approved by ethical review
committee (CRC) of Harbin Medical University
(HMU) after reviewing protocol and data collec-
tion procedures (Reference: CRCHMU-48-
973/2011). Identity of all patients was not dis-
closed in current study. All the patients were
anonymized during statistical analysis.
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Results

A total 1633 patients (mean age: 57.6 + 11.3
year, males: 57%) were included into the study.
Baseline clinical and laboratory characteristics
of patients are demonstrated in Table 1.
According to AKIN criterion, AKI was observed
in 47.1% (769/1633) patients including AKIN-1
in 142/769 (18.5%), AKIN-II in 250/769
(32.5%) and AKIN-IIl in 377/769 (49%). Overall
incidence of AKIN-I, AKIN-II and AKIN-III in total
study sample was 8.7%, 15.3% and 23.1%,
respectively. Most of the patients (566/1633,
34.7%) developed AKI within 48 hours of ICU
admission while only 12.4% (203/1633) pa-
tients developed AKI after 48 hours. Out of the
total AKI cases, renal replacement therapy was
initiated in 143 (18.6%, 8.8% of entire cohort)
patients. About 30% (233/769) patients with
AKI progressed to severe stages of AKIN clas-
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Table 2. Primary Intensive care Unit (ICU) admission diagnosis

accounted 39.4% (644/16-

Overall patients Patients with Patients without

33). All the causes of ICU

Parameters N = 1633 AKIN = 769  AKIN=86a I values* admission among patients
Surgical 089 (60.6%) 366 (47.6%) 623 (721%)  <0.001 with and without AKI are
Medical 644 (39.4%) 389 (50.6%) 255(29.5%)  <0.001 given in Table 2. Patients

i ) admitted due to gastroin-
Gastrointestinal 364 (22.3%) 204 (26.7%) 159 (18.4%)  0.026 testinal problems, malig.
Cardiovascular 297 (18.2%) 148 (19.2%) 149 (17.2%) 0.381 nancies and infections we-
Respiratory 241 (14.8%) 128 (16.3%) 113 (13.1%)  0.062 re found to be associated
Neurological 366 (22.4%) 178(23.1%) 188 (21.8%)  0.075 with AKI in our study. In
Malignancies 387 (23.7%) 276 (35.9%) 111 (12.8%) 0.003 incidence of severe stage
Renal® 7 (1.7%) 3(1.7%) 4 (1.6%) 0.811 of AKI (AKIN-IIl) was higher
Infectious 489 (29.9%) 294 (38.2%) 195 (22.6%)  0.028 in  gastrointestinal and
Others 181 (11.1%) 83 (10.8%)  98(11.3%)  0.332 cardiovascular reasons of

TOthers includes trauma, metabolic, hematological, orthopedic; “Renal disorders

ICU admission (9% versus

. . - . 0,
refer to renal dysfunctions other than chronic insufficiencies; *P values are calculated 11 /0)-

between AKI and non-AKI group.

Drug induced Others
1%

Figure 1. Contributing factors of AKI in ICU (percent-
ages were calculated out of total AKI cases).

sification while only 7% (56/769) cases recov-
ered from severe AKI.

AKI was found to be more common in some
comorbid diseases e.g. congestive heart failure
(CHF), cardiac arrhythmia, hypertension, diabe-
tes mellitus and psychiatric disorders. Patients
with AKI posed a heavy burden to health care
system in terms of length of hospital stay (LOS),
use of vasopressors and mortality (Table 1).

Most of the patients (60.6%, 989/1633) were
admitted to ICU due to surgical causes and
among them gastrointestinal surgery was more
profound. Medical causes of ICU admission

3520

Out of 769 AKI cases, 41%

patients had AKl as a result
of septic shock while second most contributing
factor was hypovolemia (30%). About 17% AKI
cases were associated with cardiogenic shock
and 8% AKI cases with major surgery.
Approximately 1% AKI was potentially drug
induced (Figure 1).

Underlying factors causing AKI were deter-
mined by logistic regression analysis. All the
statistically tested and previously known vari-
ables were subjected to univariate analysis.
Factors with p values <0.25 were considered
as candidate for multivariate anlaysis. Out of
total 8 variables (Old age, GFR <60 mL/
min/1.73 m?, hypertension, diabetes mellitus,
APACHE-II score, SOFA__  score, GCS, Sepsis
and vasopressor need) tested in univariate
analysis, only hypertension had P>0.25 and
excluded from multivariate analysis. Factors
with p values <0.05 in adjusted analysis were
considered as significant predictors of AKI
(Table 3).

A total six risk factors of AKI were determined
by logistic regression. GFR <60 mL/min/1.73
m? was failed to demonstrate any association
in multivariate analysis. Similar risk factors
were also tested for its association with severe
AKI (AKIN-IIl). Subgroup analysis revealed that
patients with old age (OR: 2.9, P = 0.001), dia-
betes mellitus (OR: 1.8, P = 0.042), High SOFA
(OR: 2.2, P = 0.023) and APACHE (OR: 3.4,
P<0.001) scores and sepsis (OR: 5.5, P<0.001)
were found to be more associated with AKI. Out
of total 377 patients with AKIN-IIl, 156 (41.4%)
patients required renal replacement therapy
(RRT). Patients with AKIN-III having old age (OR:
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Table 3. Stepwise logistic regression (Multivariate analysis) to

determine predictors of AKI

with mortality in our study.
Neurological disorders and

95% confidence Interval

need of vasoactive drugs were

Factors Odds ratio P value found as risk factors of overall
Upper Lower . . o

hospital morality (mortality in

Age >60 years - 34 0001 18 3 ICU and after discharge from

GFR <60 mL/min/1.73 m? 1.7 0.082 1.1 4.7 ICU in hospital) in addition to

Diabetes Mellitus 2.8 0.004 1.6 6.2 risk factors associated with

High SOFA_ _  score 2.2 0.010 0.9 35 ICU mortality.

High APACHE-II score 41 0.001 2.3 7.9 . .

Need to vasopressors 6.2 <0.001 2.1 11.5 Discussion

Sepsis 9.4 <0.001 4.8 15.3

This study advances the cur-

SOFA: sepsis related organ failure assessment score, APACHE-II: acute physiology
and chronic health evaluation, OR: odds ratio, Cl: confidence interval. Selection of
variables for multivariate analysis was performed by forward selection method.

3.5, P =0.001) and more than 1 comorbid con-
ditions (OR: 4.4, P<0.001) were found to have
higher odds of RRT. All the patients were treat-
ed with veno-venous technique and intermit-
tent RRT were used in two third (70%) of
patients requiring renal replacement.

Patients with AKI not only had higher ICU stay
(14.4 + 4.3 vs 6.4 + 1.8 days, P<0.001) but
also possessed higher hospital (29.7 + 8.8 vs
15.7 + 3.2 days, P<0.001) stay as compared to
patients without AKI. Patients with AKIN-III (OR:
7.4,P<0.001), multiple organ dysfunctions (OR:
3.8, P<0.001), RRT (OR: 5.5, P<0.001) and on
mechanical ventilation (OR: 2.7, P = 0.021)
were found to be associated with longer ICU
stay in our study. Similar factors were associ-
ated with longer hospital stay.

ICU mortality in our study was 27.4% (447/1633)
including 17.6% (25/142) in AKIN-l, 32.4%
(81/250) in AKIN-II and 50.1% (189/377) in
AKIN-IIl. Patients with AKI had more than twice
mortality rate (38.4%, 295/769) than patients
without AKI (17.6%, 157/864) and this differ-
ence was statistically significant (P<0.001).
Overall hospital mortality in our study was
36.6% (598/1633) and among them patients
with AKI had higher mortality (52.3%, 402/769)
rate than patients without AKI (22.7%,
196/864). This data suggest that 121 (7.4%)
patients were died after discharge from ICU. As
our primary focus was patients in ICU hence
risk factors of ICU mortality were assessed by
logistic regression. Patients having old age (OR:
3.3, P =0.001), higher SOFA score (OR: 2.5, P
= 0.027), mechanical ventilation (OR: 9.2,
P<0.001), AKIN-III (OR: 5.6, P<0.001) and RRT
(OR: 7.1, P<0.001) were strongly associated
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rent understanding of clinical
and laboratory characteristics
of AKI among patients attend-
ing ICU. Despite vigorous
efforts to combat AKI in hospital, its incidence
is steadily rising every year, especially in ICU.
The incidence of AKl in ICU is much higher (6%-
25%) than hospital acquired or community
acquired acute kidney injury [16, 17]. Several
studies have described a wide range of AKI
ranging from 5.2% to 67.2% depending upon
setting of ICU and admission diagnosis [18-21].
In current study, incidence of AKI was 47.1%
and most of the cases were belonged to severe
stage of AKI i.e. AKIN-Ill (377/769). The high
incidence of AKI in our study is might be due to
presence of patients with old age (about 40%),
comorbid conditions and surgical procedures.
Mendelbaum and co-workers performed a
large single center study on ICU patients and
AKI was observed in 57% population by using
AKIN criterion [22]. These findings are consis-
tent with our study using same criterion to
define AKI. The incidence reported by Park and
his co-workers (41.3%) by using RIFLE criterion
is also comparable with our findings [23].
Similarly, the incidence reported in recent
investigation by Peres et al by using RIFLE crite-
rion (53.2%) is comparable to incidence report-
ed in our study by using AKIN criterion [24].
Several studies have described the sensitivity
advantage of AKIN criterion over RIFLE [4, 25]
but still the available evidences are not suffi-
cient to draw firm conclusion that which criteri-
on is superior to stratify AKI in ICU setting. A
great disparity in reported incidences of AKI in
published literature might be contribute to dif-
ferences in ICU settings, protocol used in ICU,
heterogeneity of studied population, criterion
used to stratify AKI and selection of serum cre-
atinine versus urine output criterion. In previ-
ously published literature about 35 definition of
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AKI were used causing wide variation in inci-
dence and mortality in these studies [26].
These findings suggest the need of multicenter,
prospective and controlled trials in order to
clearly understand epidemiology and outcomes
of AKI.

Acute Kidney Injury has become a major issue
with rising incidence causing more than 4 mil-
lion deaths per year across globe. Therefore,
early recognition of AKI in ICU setting is very
crucial. ldentification of patients having high
risks of developing AKI may provide sufficient
time to clinicians to make corrective measures
and in long run may cause reduction in morbid-
ity and mortality associated with AKl in ICU. We
identified seven risk factors of AKI by using
stepwise (forward) logistic regression. Elderly
and diabetic patients with high SOFA/APACHE I
scores and sepsis requiring vasopressors were
found to associate with AKI in our study. Such
patients should be monitored vigilantly and
special attention and care must be taken into
consideration. Cartin-Ceba and co-workers con-
ducted a meta-analysis of observational stud-
ies describing risk factors of AKI among criti-
cally ill patients [26]. The results of this meta-
analysis demonstrated the association of risk
factors identified in our study with AKI except
hypertension. These findings are consistent
with our study as hypertension was not found
as a significant predictor of AKI.

The high occurrence rate of AKI among elderly
population in our study might be explained by
increased susceptible of such patients towards
drug toxicities, altered pharmacokinetics and
dynamics, polypharmacy including nephrotoxic
drugs and compromised renal functions [1]. It
might be possible reasons that older patients
in our study had high severity scores (SOFA &
APACHE II).

About 60% patients in our study were admitted
to ICU due to surgical causes and among them
abdominal surgery accounts 28.9% (222/769)
of AKI. These findings are consistent with previ-
ous literature [27, 28]. Usually complicated
abdominal surgery leads to inadequate renal
perfusion pressures (intra-abdominal pres-
sure-IAP) and it has been documented that
change in IAP has great impact on renal func-
tion and urine output [28]. Similarly patients
with AKI also had high prevalence of malignan-
cies demonstrating their contributing role in the
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development of AKI [29]. Infections also pres-
ent a wide impact on renal functions and may
lead to AKI with varying severity [3]. Infectious
AKI accounted 38.2% of total AKI cases in our
study. Sepsis was leading etiological factor of
AKI in current study and these findings are in
concordance with previous literature [9, 23,
24].

We found that patients with AKI posed heavy
burden to patients and health care system no
only due to morbidity but also longer ICU and
hospital stay. Patients with AKI had about twice
longer ICU stay than patients without AKI result-
ed in a significant burden in terms of cost of
care and this is of particular concern in resource
limited settings where ICU beds are limited and
in great demand. Patients with severe AKI and
MODs requiring RRT and mechanical ventila-
tion had longer ICU as well hospital stay in our
study. Such patients should be carefully moni-
tored from day one in order to reduce their stay
in ICU and ward that will be beneficial for both
health care system and patients to reduce their
expenditures.

It has been documented that a mild increase in
serum creatinine is associated with mortality
[30, 31]. Overall mortality in our study was
27.4% and patients having AKI had about twice
mortality rate than patients without AKI. These
findings are in concordance with previous stud-
ies [23, 24]. As demonstrated in previous stud-
ies [19, 28], we also observed higher mortality
rate in patients with AKIN-III followed by AKIN-II
and AKIN-I. Out of total 377 patients with AKIN-
Ill, 156 (41.4%) patients were on RRT and
among them about 80% (125/156) patients
died at the end of this study. Need of RRT was
also found to be a significant risk factor of mor-
tality along with AKIN-IIl stage. Other risk fac-
tors associated with mortality were elderly
patients with severe disease scores. Patients
with AKI in our study also had higher in-hospital
mortality (mortality in ICU and ward) than
patients having no AKI. Need of vasopressors
and neurological disturbances were factors sig-
nicantly associated with in-hospital mortality
addition to the factors associated with ICU mor-
tality. It has been documented that onset of AKI
along with MODs is associated with mortality
ranging from 50-70% [20, 33]. About one quar-
ter patients in our study died in ICU while over-
all in-hospital mortality was observed in more
than one third of study population. The high
mortality in our study might be due to presence
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of malignancies (23.7%), old age, high disease
severity and unavailability of uniform protocol
for the management of AKI. Lack of protocol for
RRT may cause differences in timing and doses
of RRT, treatment modalities or nature of thera-
py i.e. continuous versus intermittent RRT.
Adequate management protocol for AKI by tak-
ing risk factors into consideration may provide
promising results with reduced morbidity and
mortality.

Some limitations related to this study are need-
ed to be addressed. Current study is a single
center study and does not differentiate patients
from different ICUs i.e. surgical and cardiac
ICUs. Out of 1633 patients, baseline Scr was
not present for 655 (40%) patients and their
baseline Scr levels were estimated with MDRD
equation that may cause over or under estima-
tion of AKI due to confounding factors. We did
not perform comparison of RIFLE and AKIN cri-
teria in our study. Furthermore, current study
lacks histopathological investigation and
unable to rule out pre-renal, renal or post-renal
nature of AKI. Patients were not followed up
after discharge from the hospital in order to
evaluate full recovery or association of AKI with
chronic kidney disease. There was no standard-
ized protocol in our study for the management
of AKI hence impact of treatment biasness may
exist in current study. We did not compare AKI
in different ICUs as well as our study also lacks
comparison of early and late AKI. However, cur-
rent study analyzed large number of patients
and has strong statistical power by excluding
patients with missing values. Standardized pro-
cedure of data collection in our institution
ensures good reliability. Additionally, our study
also evaluated patients by using sensitive AKIN
criterion by including patients with increase in
Scr as low as 0.3 mg/dL thus providing actual
burden of AKI.

Conclusion

Acute kidney injury (AKI) imposed significant
burden to the patients attending intensive care
unit in terms of morbidity and mortality. AKI
doubles the length of ICU as well as overall hos-
pital stay. Elderly patients (>60 years) with sep-
sis having diabetes mellitus and severe disease
scores and requiring vasopressors were found
to be strongly associated with AKI. AKIN-III
patients with multiple organ dysfunctions
requiring RRT and mechanical ventilation had
higher odds of longer ICU as well overall hospi-
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tal stay in our cohort. Patients with severe AKI
(AKIN-III), on RRT or mechanical ventilation
have higher odds of death than patients with-
out these conditions. Early identification of fac-
tors related to development of AKI, longer hos-
pital stay and mortality along with adequate
and vigorous management in timely manners
will provide significant benefits to both health
care system and patients.
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