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ABSTRACT

Background: Acute kidney injury stands out as one of the common complications in the
pediatric intensive care unit.

Arﬁ;le info: :  Objectives: This study was designed to evaluate acute kidney injury’s frequency, etiologies, and
Received: 25 May 2023 *  its course in critically ill children.

First Revision: 16 Aug 2023 . . . . . .. o .
Accepted: 22 Aug 2023 : Methods: This cross-sectional study was conducted in a tertiary training pediatric intensive care

unit. The definition of acute kidney injury is based on the pRIFLE (pediatric risk, injury, failure,
loss, end stage renal disease). Analysis of possible variables contributing to acute kidney injury
was made using data up to 48 hours before the onset of renal failure.

Published: 01 Oct 2023

Results: In 255 patients analyzed, the median age was 18 (IQR, 6-60) months. The common
causes of admission were infectious diseases (50.2%) and neurologic disorders (25.9%).

Acute kidney injury occurred in 63 patients (24.7%). Prerenal acute kidney injury occurred in
43 patients (68.3%), renal in 11(17.5%), postrenal in 2(3.2%), and 7(11.1%) were unspecified.
Patients with the risk, injury, failure, and loss stages of the pRIFLE definition were 40(63.5%),
14(22.2%), 6(9.5%), and 3(4.8%), respectively. The length of hospital stay was significantly
higher in acute kidney injury patients (P=0.041). After controlling for other risk factors, acute
kidney injury was higher in patients with lower age, higher PRISM (pediatric risk of mortality) Il
scores, multiple organ dysfunction, leukocytosis, hypernatremia, and acidosis (P<0.05).

Conclusions: Acute kidney injury is a significant concern in pediatric intensive care units, which

Key Words: :  contributes to prolonged hospital stay. The lower age, higher mortality scores, multiple organ
Acute kidney injury, dysfunction, leukocytosis, hypernatremia, and acidosis are risk factors for the next 48 hours of
Children, Critical care :  acute kidney injury.
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Introduction

cute kidney injury (AKI) is associated with a
sudden decrease in kidney function, lead-
ing to hemodynamic and electrolyte dis-
turbances [1]. AKI can develop in 2%-5%
of patients admitted to a tertiary pediatric
hospital [2, 3].

AKI has become one of the common complications seen
in pediatric intensive care units (PICUs) [4-6]. The preva-
lence of AKI reported up to 27% in critically ill children [7,
8]. Recently, AKI prevalence was reported as 22% to 25%
in children admitted to the hospital for severe acute re-
spiratory distress syndrome coronavirus 2 (SARS-CoV-2)
[9, 10]. In addition, AKI could be a disturbing complica-
tion in children with underlying diseases [8, 11].

Clinical presentations showed diminished urine out-
put and increased blood urea or creatinine levels. One
of the most common definitions of AKl is recommended
by KDIGO (kidney disease improving global guidelines)
[12]. However, we employed the pRIFLE (pediatric risk,
injury, failure, loss, end-stage renal disease) classifica-
tion to define AKI in children (Table 1) [13, 14]. Based
on the pRIFLE classification, AKl is divided into 3 stages
in the acute phase, i.e. risk, injury, failure, and another 2
stages in a more chronic course, i.e. loss of function and
end-stage renal disease.

The etiology of AKl is divided into prerenal, renal, and
postrenal causes. Prerenal AKI (the most common form)
results from decreased kidney blood perfusion. Prer-
enal AKI commonly results from hypovolemic states,
heart failure, and conditions with increased third space.
Renal AKl is a condition with renal damage from toxic,
inflammatory, or immunologic insults, while postrenal
AKI causes consist of obstructing lesions, such as con-
genital anomalies and acquired states [15-17].

Due to the scarcity of data in our region, we assessed
the prevalence of AKI, clinical and laboratory characteris-
tics, etiologies, and course in children admitted to a ter-
tiary training PICU with average annual admission of 350
children, focusing on nephrotoxins and comorbidities.

Methods
Study population

This cross-sectional study was performed in a 12-bed
mixed medical and surgical PICU in northern Iran be-
tween September 2017 and April 2019.
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We studied all 1 month to 18 years old patients admit-
ted to PICU and remained there for at least 48 hours.
The exclusion criteria included a lack of complete infor-
mation or diagnosis of AKI before the first 48 hours of
hospitalization.

Study measurements

The demographic data, medical history, and pediatric
risk of mortality (PRISM) Ill were obtained in the first
12 hours of admission. The clinical and laboratory deter-
minants were assessed and recorded meticulously. Age,
sex, family history of kidney diseases, and hematologic
and biochemistry tests were also recorded.

The PRISM Il score is a widely used scoring system to
quantify critical illness in pediatric patients. The com-
ponents comprised cardiovascular (heart rate, systolic
blood pressure, and temperature), neurologic (pupillary
reactivity and mental status), respiratory (arterial PO,,
pH, PCO,, and total bicarbonate), chemical (glucose,
potassium, blood urea nitrogen, and creatinine), and
hematologic (WBC count, platelet count, prothrombin,
and partial thromboplastin time) profiles.

AKIl was defined based on the pRIFLE definition. The
urine was collected and measured for 8 hours. The mea-
surement was performed in 3 forms. For cooperative am-
bulatory patients, urine was collected in measured bot-
tles and recorded as mL/kg/min. For immobile patients
with a urinary catheter, the urine was stored in urine
bags and recorded at least every 8 hours. Moreover, for
immobile or non-cooperative children without a urinary
catheter, the diapers were scaled before and after urina-
tion with an electrical scale with a 1-g error. The Jaffe
method was used to measure serum creatinine.

In the AKI group, the variables likely to contribute to
renal failure were selected for statistical analysis up to
48 hours before the onset of renal failure. This method
prevented the possible effect of kidney failure on these
parameters as much as possible. The AKI group followed
for 4 weeks to define the loss phase of pRIFLE.

When a patient received at least 2 nephrotoxic agents,
it was recorded as exposure to multiple nephrotoxic
agents. Anemia was defined based on lower hemoglo-
bin limits in Nathan and Oski’s hematology of infancy
and childhood [18]. Sepsis and organ dysfunction (ex-
cept for renal dysfunction) were defined based on the
international pediatric sepsis consensus conference cri-
teria [19].
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The estimated glomerular filtration rate (GFR) was
calculated based on the Schwartz formula [20] for pa-
tients under two years old and based on the updated
Schwartz formula for older cases [21].

The etiology of AKI was assessed based on the clinical
and laboratory findings. The relation between clinical or
laboratory disorders and the occurrence or severity of
AKI was assessed, too.

Statistical analysis

The categorical variables were presented as numbers
and percentages, and the non-categorical ones were
MeanzSD. Univariate analysis was undertaken to evalu-
ate the relationship between clinical and demographic
variables and AKI and death. Statistical analysis of the
difference between the groups was determined us-
ing the t-test or Fisher exact test to compare the two
groups.

Analysis of possible variables contributing to AKI (Table
2, Table 3 and Table 4) was made using data up to 48
hours before the onset of renal failure. Nonparametric
tests (such as the Mann-Whitney and Kruskal-Wallis
tests) were used to analyze the variables without nor-
mal distributions.

Multivariate logistic regression was undertaken to
evaluate the independent association with risk factors
of AKI, which were significant in the univariate analysis.
When more than one organ failure occurred in a patient,
the first organ failure entered the multivariate analysis.
A P<0.05 was considered statistically significant. All sta-
tistical analyses were performed in SPSS software, ver-
sion 16 (SPSS Inc., Chicago, USA).

Table 1. Modified RIFLE classification in critically ill children [14]
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Results

A total of 263 patients were admitted and remained
in the PICU for more than 48 hours. Eight cases were
excluded because of incomplete data. Of the 255 en-
rolled children, 123(48.2%) were female. Their median
age was 18 (interquartile range [IQR], 6-60) months.
Their median PRISM Il score was 4 (IQR, 0-8), whereas
43 patients (16.9%) had a PRISM Il score of more than
10. The causes of admission were infectious diseases in
128 cases (50.2%), neurologic disorders in 66(25.9%),
trauma surgery in 22(8.6%), respiratory diseases in
19(7.5%), endocrine disorders in 13(5.1%), and gastro-
intestinal diseases in 7(2.7%).

AKIl occurred in 63 patients (24.7%). The mean serum
creatinine level in patients with and without AKI was
1.134£0.96 and 0.5+£0.12 mg/dL, respectively. (Table 2,
Table 3 and Table 4) show the analysis of demographic
variables, laboratory, and clinical data in patients with
and without AKI.

Etiologically, 43 patients (68.3%) had prerenal AKI,
11(17.5%) had renal, 2(3.2%) had postrenal, and
7(11.1%) had unspecified AKI. The numbers of patients
within the risk, injury, failure, and loss stages of the pRI-
FLE definition were 40(63.5%), 14(22.2%), 6(9.5%), and
3(4.8%), respectively. Twenty-six children (10.2%) died,
of whom 11(42.3%) had AKI.

As shown in Table 2, in logistic regression adjusted
for PRISM score, the occurrence of AKI was statistically
higher in younger patients or with multiple organ dys-
function.

Stage GFR Criteria* Urine Output Criteria
Risk eCCr decreased >25% <0.5 mL/kg/h for 8 h
Injury eCCr decreased >50% <0.5 mL/kg/h for 16 h
eCCr decreased >75% <0.3 mL/kg/h for 24 h
Failure or or

eCCr <35 mL/min/1.73 m?

Loss of function

End-stage renal disease

anuriafor 12 h

Persistent acute renal failure >4 weeks

Complete loss of kidney function >3 months

"GFR was calculated based on updated Schwartz formula: eGFR=0.413x(height/serum creatinine).

eCCr: Estimated creatinine clearance; GFR: Glomerular filtration rate.

Journal of Pediatrics Review
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Table 2. Demographic and clinical variables in 155 children with and without acute kidney injury

Median, IQR/No. (%)

Unadjusted Unadjusted OR Adjusted OR

atieies Without AKI With AKI [ (95% Cl) polieE (95% Cl)
(n=192)" (n=63)"
Age (m) 17(5-53) 24(7-72) 0.070 NA 0.015 1.01 (1.00-1.02)
Sex-male 94(49) 38(60.3) 0.153 1.6 (0.91, -2.85) NE NE
PRISM 4(0-7) 6(4-11) 0.002 NA NA NA
No organ dysfunction 108(56.3) 31(49.2) 0.382 1.33(0.75, 2.35) Reference NA
E Respiratory 27(14.4) 19(30.6) 0.004 2.6(1.31,5.22) 0.882 0.93(0.37, 2.36)
g Neurologic 41(21.7) 12(19.4) 0.695 0.9 (0.45, 1.81) 0.865 0.93 (0.37, 2.36)
:;1 Cardiovascular 7(3.7) 5(8.1) 0.177 2.3(0.74,7.52) 0.285 2.05 (0.55, 7.66)
=
g” Hematologic 17(8.9) 9(14.3) 0.216 1.7(0.71, 4.13) 0.937 0.95 (0.28, 3.29)
Hepatic 5(2.6) 6(9.5) 0.025 3.9 (1.28, 13.44) 0.673 0.95 (0.28, 3.29)
Multiple organ dysfunction™ 31(16.1) 31(49.2) 0.000 5.03(2.69,9.41) 0.000 4.36 (2.25, 8.46)
Nephrotoxic agents 147(76.6) 49(77.8) 0.843 1.1(0.52, 2.14) 0.697 0.87(0.42,1.78)
Infectious 99(51.6) 29(46) 0.471 0.80 (0.45, 1.42) 0.941 0.97 (0.45, 2.08)
5 Respiratory 15(7.8) 4(6.3) 1.000 0.80(0.26, 2.51) 0.796 1.19(0.33, 4.32)
é Endocrine 8(4.2) 5(7.9) 0.238 1.98 (0.62, 6.30) 0.257 2.12(0.58,7.77)
®
g Gastrointestinal 7(3.6) 0 0.199 NA 0.999 0.00 (0.00)
3
38 Surgery-Trauma 11(5.7) 11(17.5) 0.004 3.48 (1.43, 8.48) 0.107 2.48 (0.82,7.45)
Neurologic 52(27.1) 14(22.2) 0.445 0.77 (0.39, 1.51) Reference NA

“Percent is within the group, “"Organ failure except for renal failure,
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Adjusted for PRISM score using multivariable regression.

Abbreviations: AKI: Acute kidney injury; PRISM: Pediatric risk of mortality score Ill; NA: Not applicable; NE: Not entered into the multivari-

able regression model; OR: Odd’s ratio; Cl: Confidence interval.

Using logistic regression adjustment for the PRISM
score, we examined the abnormal laboratory variables
with a significant relationship in the univariate analysis
with the occurrence of AKI. Leukocytosis, hypernatre-
mia, and acidosis showed an independent relationship
with AKI (Table 3). However, as shown in Table 4, only
lower arterial PH had an independent relation with AKI
in multivariable regression (P=0.01).

The average length of hospital stay (LOS) in patients
with and without AKI was 8 (IQR 4-17) and 5 (IQR 4-9)
days, respectively. The univariate analysis showed a
relationship between LOS and AKI (P=0.000). This re-
lationship remained significant after controlling for the
PRISM score (P=0.041; OR, 1.01; 95% Cl, 1.20%-1.46%).

As seen in Table 5, the presence of AKI was not asso-
ciated with mortality after adjusting the results for the
PRISM score. In variables that showed a significant rela-
tionship with mortality in univariate tests, the relation-
ship between lower age, presence of organ dysfunction,
and sepsis with death remained statistically significant
in multivariable analysis adjusted for PRISM score.

In non-survivors, the patients with the risk, injury, fail-
ure, and loss stages were 6(54.5%), 4(36.4%), 1(9.1%),
and 0(0%), respectively. There was no significant rela-
tionship between different stages of AKI and death be-
fore and after adjustment for PRISM score.

Baryar Langroudi F, et al. Acute Kidney Injury in Critically lll Children. J Pediatr Rev. 2023; 11(4):363-372.
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Table 3. Analysis of abnormal laboratory data in 155 patients with and without acute kidney injury adjusted for PRISM score

No. (%) . .
Variables Without AKI With AKI Unadjusted P Una(gjs‘;tz:; OR Adjusted P Ac:j::;le)OR
(n=192) (n=63)
Alkalosis 18(15.7) 4(10.3) 0.597 0.6 (0.2, 2.0) NE NE
Acidosis 46(40) 27(69.2) 0.002 3.4(1.6,7.3) 0.013 2.89(1.25, 6.68)
Hypocalcemia 5(5) 9(19.6) 0.012 4.6(1.5,14.7) 0.089 2.97 (0.85, 10.41)
Hypercalcemia 0 5(10.9) 0.003 NA 0.999 0.000
Hyponatremia 32(20.8) 14(24.1) 0.597 1.2 (0.6, 2.5) NE NE
Hypernatremia 5(3.2) 11(19) 0.000 6.9(2.3,21.1) 0.003 6.19 (1.89, 20.29)
Hypokalemia 11(7.1) 5(8.6) 0.772 1.2(0.4,3.7) NE NE
Hyperkalemia 2(1.3) 4(6.9) 0.037 5.6 (1.0,31.6) 0.051 5.92 (0.99, 33.18)
Platelet <150000 34(17.9) 10(15.9) 0.714 0.9 (0.4,1.9) NE NE
Anemia 70(36.8) 24(38.1) 0.858 1.1(0.6, 1.9) NE NE
Leukocytosis 43(22.6) 24(38.1) 0.016 2.1(1.1,3.9) 0.016 2.21(1.16,4.23)
Leukopenia 10(5.3) 3(4.8) 1.000 0.9 (0.2, 3.8) NE NE
Proteinuria 13(16.7) 7(20) 0.668 1.3(0.5,3.5) NE NE
Hematuria 20(29) 6(19.4) 0.310 0.6(0.2,1.7) NE NE

Journal of Pediatrics Review

Abbreviations: AKI: Acute kidney injury; NA: Not applicable; OR: Odd’s ratio; Cl: Confidence interval; NE: Not entered to the multivariable
regression model.

Table 4. Laboratory findings in children with and without acute kidney injury

Laboratory Test MeaniSD p Mean Difference Adjufted Adjusted OR
Without AKI With AKI (95%c) P (95% )

PH on arterial blood gas 7.35+0.1 7.20+0.17 0.009 0.08 (0.03,0.12) 0.039 1.20(1.10, 1.31)
Serum calcium (mg/dL) 9.01+0.7 9.0+1.3 0.64 -0.03 (-0.34, 0.28) NE NE
Serum sodium (meq/L) 13816 13948 0.48 -0.41(-2.38, 1.57) NE NE
Serum potassium (meq/L) 4.21+0.6 4.3+0.9 0.40 -0.08 (-0.27,0.12) NE NE

White blood cell (count/pl)  13200+1768 320001040 0.016  -18381(-33486, -3275) 0.080 1.00 (1.00, 1.00)
Hemoglobin (g/dL) 10.4+1.9 10.8+2.4 0.13 -0.39 (-0.97, 0.18) NE NE
Platelet count (count/pL) 321000+169000  316000+194000 0.86 -3140 (-53471, 47191) NE NE

Journal of Pediatrics Review

“Adjusted for PRISM score using multivariable regression.

Abbreviations: AKI: Acute kidney injury; SD: Standard deviation; NE: Not entered into the multivariable regression model; PRISM: Pediatric
risk of mortality score Il

Baryar Langroudi F, et al. Acute Kidney Injury in Critically Ill Children. J Pediatr Rev. 2023; 11(4):363-372. 367
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Table 5. Analysis of patients’ characteristics and survival

Journal of Pediatrics Review

Median, IQR Unadjusted O Adjusted O
) . nadjusted OR . - justed OR
el Survivors Non-survivors Unadiusted P (95% Cl) Adjusted P (95% Cl)
(n=229) (n=26)
Age (m) 24 (6-62) 6(3-12) 0.002 NA 0.020 1.15(1.06, 1.24)
PRISM 4 (0-7) 7 (3-13) 0.008 NA NA NA
- Unadjusted OR Adjusted OR
. . nadjuste . . juste
Variables Survivors Non-survivors Unadjusted P (95% Cl) Adjusted P (95% Cl)
(n=229) (n=26)
Organ dysfunction 93(40.6)" 23(88.5)" 0.000 11.2(3.3,38.4) 0.000 9.50 (2.73, 33.03)
Acute kidney injury 52(22.7) 11(42.3) 0.028 2.50 (1.08, 5.77) 0.476 1.41 (0.55, -3.66)
Sepsis 47(20.5) 13(50) 0.025 7'?;1 (8154' 0.022 2.81(1.16, 6.82)
Inotropic support 16(7) 5(19.2) 0.031 3.17 (1.06, 9.52) 0.393 1.73 (0.49, 6.04)
Nephrotoxic agents 170(74.2) 26(100) 0.002 0.74 (0.69, 0.80) 0.997 0.00 (0.00)

PRISM: Pediatric risk of mortality score Ill.

Journal of Pediatrics Review

*Any organ failure except renal failure, ""Adjusted for PRISM score using multivariable regression.

Discussion

We assessed the prevalence and severity of AKI in a
tertiary academic PICU, as well as the correlation of risk
factors with AKI. Based on the pRIFLE definition, the
prevalence of AKl in PICU patients was 24.7%.

During the study period, more than three-quarters
of our patients received nephrotoxic agents, although
there was no relationship between the use of nephro-
toxic agents and AKI. Although AKI was significantly cor-
related with increased children’s hospital stay, it was not
associated with mortality after adjusting for other risk
factors.

Consistent with the results of this study, the preva-
lence of AKI in PICU was reported to be 22% to 40% in
different studies [22-27]. Although the criteria for the
definition of AKI differ in various studies, the reported
frequency of AKI is not so different. In some specified
cases (such as post-cardiac arrest, post-cardiac surgery,
and in children with acute respiratory distress syn-
drome), the rate of AKl is higher—up to 80% [28-30].

Similar to our findings, Srinivasa et al. studied 680 pe-
diatric patients admitted to PICU. Using pRIFLE criteria,
they found that AKI occurred in 26.1% of patients. The
severity of AKI constituted a risk for 60.7%, injury for

28.6%, and failure for 10.6%. Etiologically, 68% had pre-
renal and 32% had intrinsic renal damage [26].

In a prospective national cohort study, Holmes et al.
collected all data on pediatric AKI cases identified by
an electronic AKI reporting system based on the KDIGO
(kidney disease: Improving global outcomes) definition
of AKI. They found that most cases presented as AKI
stage 1(76.1%), with 15% classified as AKI stage 2, and
only 8.9% classified as AKI stage 3 [1]. Kari et al., in a
prospective cohort study at three tertiary care hospitals,
used the KDIGO definition to diagnose AKI. They found
that AKI affected 37.4% of their patients, with 17.8%
classified as stage 1, 12.3% as stage 2, and 7.3% classi-
fied as stage 3 [31].

Our study shows that most children develop a mild
form of the disease. Regardless of the classifications
used to diagnose AKI in PICU, most children appear to
have a mild form of AKI. A retrospective analysis of risk
factors for AKI in critically ill children reported that age
>2 months, serum creatinine at admission >0.5 mg/dL,
presence of at least one comorbidity, use of at least 2
inotropes, use of diuretics, exposure to nephrotoxic
drugs, multi-organ failure, and coagulopathy were in-
dependent risk factors for the development of AKI [32].

In Kaushik et al. study on AKI in children with acute
respiratory distress syndrome, they reported the need

Baryar Langroudi F, et al. Acute Kidney Injury in Critically lll Children. J Pediatr Rev. 2023; 11(4):363-372.
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for inotropes, diuretics, higher positive end-expiratory
pressure, and lower PaOz/FiO2 ratio were associated
with the occurrence of AKI. Still, no factors reached sta-
tistical significance in the multivariable model [29].

It seems that when patients need more medical atten-
tion and intensive care support, the risk for AKl is higher
[4]. In our study, the lower age, higher PRISM 1l scores,
and multiple organ dysfunction were significantly asso-
ciated with AKI. Moreover, leukocytosis, hypernatremia,
and acidosis in laboratory tests showed an independent
relationship with AKI.

In patients with AKI, the LOS is longer than in patients
without AKI. In our study, consistent with De Zan et al’s
and Kaushik et al’s studies, the LOS of these patients
was significantly longer than other patients [29, 32].

Xu et al. reported longer hospital stay in patients
with AKI; they found that community-acquired AKI and
hospital-acquired AKI were associated with 10.9% and
16.1% longer LOS when adjusted for age, sex, and co-
morbidities, compared with those without AKI [33]. The
different mortality rates of pediatric AKI were reported
in previous studies; the mortality was 2 to 10 times
more than non-AKI children [1, 2, 25, 32].

In our study, although it was not statistically significant
when controlled for other risk factors, the mortality of
AKI patients was 42.3%, versus 22.7% in non-AKI. Kari
et al. reported that mortality was 6 times more likely
among patients with AKI compared to patients with
normal renal function (OR: 6.5). In De Zan’s study, the
mortality was tenfold higher in AKI [31, 32]. Although
in some mentioned studies, the mortality was not con-
trolled for other risk factors, it seems that the other rea-
sons for the relatively low mortality of AKI patients in
our study compared with other studies were early de-
tection and treatment of AKI, the small number of pa-
tients with high mortality score, and also the absence of
some critical patients such as children undergoing heart
surgery, immunodeficiency, and organ transplant cases.

Other risk factors for death in our study were younger
age, higher PRISM score, presence of organ dysfunction,
and sepsis. In the present study, the severity of AKI was
not associated with increased mortality.

Several studies have shown that a higher PRISM lII
score is associated with a higher mortality rate and
higher risk for AKI [34-36]. Similarly, our study’s higher
PRISM Il score was associated with AKI and mortality.

October 2023, Volume 11, Issue 4, Number 33

A considerable number of our patients had received at
least one nephrotoxic agent. In this study, prescribing a
nephrotoxic agent was not correlated with AKI. Neph-
rotoxins (such as antimicrobial agents) are frequently
used in ICUs. Soler et al. reported that only aminogly-
cosides significantly increased the incidence of AKI [25].

Although in Srinivasa et al’s study, the administration
of nephrotoxins was mistakenly reported as a risk fac-
tor for AKI, according to the statistical analysis published
in their research, it is clear that the administration of
nephrotoxins was not associated with an increase in
the rate of kidney failure. In Srinivasa et al’s research,
nephrotoxins were used in 42.1% of children with AKI
versus 58% of patients without AKI; this difference was
significant [26].

Bresolin et al., in a prospective study on 126 PICU pa-
tients, reported that the use of nephrotoxic agents was
significantly higher in children with AKI than in those
without AKI (39.7% vs 14.7%; P<0.001) [37].

Overall, 76.9% of our patients received at least one
nephrotoxic agent. Nephrotoxic agents did not influ-
ence the occurrence of AKI. Frequent administration
of nephrotoxic drugs in both AKI and non-AKI children
may be one of the reasons for hiding their nephrotoxic
effect.

The current study had several limitations. Although
our study period was two years, more accurate results
would have been obtained if a study had been con-
ducted with a larger sample size. In this study, surgery
and trauma patients were a small group. The presence
of such patients in a study may lead to different results
depending on their specific problems. Many children in
our study needed more than one nephrotoxic drug. This
fact prevented proper evaluation of the effect of neph-
rotoxic medications on the frequency of AKl in statistical
tests.

Conclusion

This research results support that AKI is a significant
concern in critically ill children, which is associated with
prolonged LOS. Special attention is required for renal
function in PICU, especially in children with lower age,
higher PRISM Il scores, multiple organ dysfunction, leu-
kocytosis, hypernatremia, and acidosis.
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