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Abstract Results: The mean age of the participants was

Background: Acute kidney injury (AKI) is a
common and serious complication among critically
ill patients admitted to intensive care units,
contributing  significantly to morbidity and
mortality. Aim of the study was to assess clinical
profile and outcomes of patients with acute kidney
injury in ICU setting.

Methods: This cross-sectional study was conducted
among 120 patients aged >18 years diagnosed with
AKI according to KDIGO criteria. Demographic
details, clinical profile, laboratory investigations,
comorbidities, etiologies, treatment modalities, and

outcomes were recorded. Serial measurements of

48.75+14.41 years, and females constituted 50.8%
of the cases. Renal AKI was the most common type
(69.2%), while Stage 11l AKI was observed in
65.0% of participants. Cardiogenic shock (15.0%),
drug-induced nephrotoxicity (12.5%), and viral
haemorrhagic fever (10.0%) were the leading
etiologies. Proteinuria was present in 27.5% and
metabolic acidosis in 12.5% of patients. Significant
improvement was observed in serum creatinine,
blood urea, and urine output from admission to
discharge (p<0.001). Hemodialysis was required in
37.5% of patients, with oliguria being the most

common indication. Overall, 75.0% achieved full

serum creatinine, blood urea, and urine output were recovery, 15.0% had partial recovery, and mortality &

@
obtained from admission until discharge or death. was 10.0%. Outcomes were significantly associated §
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with AKI etiology and need for haemodialysis
(p<0.001).

Conclusion: Renal AKI and Stage 11l disease were
predominant among ICU patients. Early diagnosis,

timely management, and appropriate renal

replacement  therapy significantly influenced
recovery and survival outcomes.

Keywords:  Acute  Kkidney injury, ICU,
Haemodialysis, KDIGO criteria, Renal failure,

Nephrotoxicity

Introduction

Acute kidney injury (AKI), formerly known as acute
renal failure, is a condition in which nitrogenous and
other waste products are retained due to sudden
impairment of renal function. It is commonly seen in
critically ill ICU patients and is associated with high
morbidity and mortality. The incidence and
outcomes of AKI vary globally, with more than 85%
of the disease burden occurring in developing
countries, while AKl-associated mortality rates are
higher in developed countries.'?

AKI is defined by any of the following criteria, per
the KDIGO 2012 guidelines: a minimum 0.3 mg/dI
(or 26.5 umol/l) increase in serum creatinine within
48 hours; a minimum 1.5-fold increase in serum
creatinine above the baseline value, with the
baseline being known or assumed to have occurred
within the preceding seven days; or less than 0.5
ml/kg/hr of urine for more than six hours.® The
stages of AKI are classified into three categories
based on serum creatinine levels and urine output.

1. Stage 1 AKI is defined by an increase in serum

creatinine to 1.5-1.9 times the baseline value or
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an absolute rise of >0.3 mg/dL, along with urine
output of less than 0.5 mL/kg/hour for 6-12
hours.

2. Stage 2 AKI is characterized by serum creatinine
rising to 2.0-2.9 times the baseline and urine
output remaining below 0.5 mL/kg/hour for 12
hours or more.

3. Stage 3 AKI represents severe kidney injury,
with serum creatinine increasing to 3 times the
baseline or reaching >4.0 mg/dL, initiation of
renal replacement therapy, or reduction of eGFR
to <35 mL/min/1.73 m2 in patients younger than
18 vyears. Urine output criteria for Stage 3
include less than 0.3 mL/kg/hour for 24 hours or
anuria for at least 12 hours.?

The causes of AKI are broadly classified into pre-

renal, renal, and post-renal categories. Pre-renal

causes mainly result from reduced kidney perfusion
such as shock, heart failure, and certain medications.

Renal causes include infections, sepsis, nephrotoxic

drugs, autoimmune diseases, and tubular or

interstitial injury. Post-renal causes are mainly due
to urinary tract obstruction, including ureteral,
bladder, or urethral blockage.*

The higher incidence of AKI in developing countries

like India is mainly due to community-acquired

AKI, which commonly affects younger patients

without major comorbidities and is often reversible,

resulting in lower mortality. In contrast, developed
countries report higher mortality due to hospital-
acquired AKI among elderly patients with multiple
comorbidities.>>® In India, limited multicentric data,

underreporting of hospital-acquired AKI,
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regional variations in epidemiology restrict the
generalization of findings.”® Therefore, this study
was conducted to evaluate the clinical profile,
etiologies, treatment modalities, and outcomes of
patients with acute kidney injury.

Materials and Methods

The present observational cross-sectional study was
conducted in the ICU of a tertiary care centre in
Central India over a period of two years. Ethical
approval was obtained from the Institutional Review
Board before initiating the study, and written
informed consent was obtained from all participants.
A total of 120 patients aged >18 years diagnosed
with AKI according to KDIGO classification were
included in the study. All patients admitted to the
ICU with AKI or those who developed AKI during
hospital stay were enrolled. Patients aged <18 years,
those diagnosed with chronic kidney disease (CKD)
with or without renal replacement therapy, and cases
with decreased urine output for more than three
months were excluded from the study.

Data was collected in a case record format.
Demographic data, medical history, past medical
history, including risk factors and comorbidities,
were collected. Blood investigations like S. Urea, S.
Creatinine, and urine output were obtained on
admission and at 12, 24, 48 hours, and at the time of
discharge or death. Serum creatinine was measured
using the modified Jaffe reaction initial rate assay.
Blood urea was measured using the GIDH Kkinetic
method. All
investigation like CBC, LFT, ABG, USG, 2D echo.

Each patient was looked for the complications of

subjects were underwent routine
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AKI, such as

electrolyte abnormalities, metabolic acidosis, uremic

fluid overload, hypertension,
complications, bleeding, neurological abnormalities,
and infections. Treatment and RRT was initiated as
and when required according to standard protocol.
Statistical Analysis

The data are tabulated in Microsoft excel and
analysed with SPSS V.24 software. The continuous
variables were presented with mean and standard
deviation. The categorical variables were presented
with frequency and percentage. Repeated measures
ANOVA and chi square test was used for the
statistical analysis. The p value <0.05 was
considered statistically significant.

Observations and Results

The majority of study participants belonged to the
age group of 30-60 years (60.0%) with a slight
female predominance (50.8%). Most participants
were farmers (40.0%) and from rural areas (68.3%).
Married individuals constituted 84.2% of the study
population, and Hindu religion was predominant
(92.5%). Fever was the most common presenting
symptom (51.7%), followed by other symptoms
(38.3%), breathlessness (31.7%), and decreased
urine output (30.8%). Most participants had no
history of habit or drug use (69.2%), while drug use
(10.0%) and smoking (9.2%) were reported in a
smaller proportion. Regarding comorbidities, 59.2%
of participants had no associated comorbidity,
whereas hypertension with diabetes mellitus was the
most common comorbid condition (10.0%), (Table

1).
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Table 1: Baseline characteristics of the study participants (n = 120)

Characteristics Frequency Percent
Age group (Years) <30 years 16 13.3%
30-60 years 72 60.0%
>60 years 32 26.7%
Gender Female 61 50.8%
Male 59 49.2%
Occupation Clerk 03 2.5%
Farmer 48 40.0%
Housewife 36 30.0%
Labourer 18 15.0%
Student 09 7.5%
Teacher 05 4.2%
Welder 01 0.8%
Urban/Rural Rural 82 68.3%
Urban 38 31.7%
Marital status Married 101 84.2%
Unmarried 19 15.8%
Religion Hindu 111 92.5%
Muslim 04 3.3%
Buddhist 04 3.3%
Christian 01 0.8%
Symptoms Fever 62 51.7%
Burning micturition 09 7.5%
Decrease urine output 37 30.8%
Breathlessness 38 31.7%
Altered sensorium 18 15.0%
Others 46 38.3%
Habit/Drug Alcohol 09 7.5%
Alcohol, smoking 05 4.2%
Smoking 11 9.2%
Drug 12 10.0%

© 2026 1IIMSIR, All Rights Reserved
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Comorbidities DM 09 7.5%
HIV 04 3.3%

HTN 08 6.7%

HTN, COPD 04 3.3%

HTN, DM 12 10.0%

HTN, DM, IHD 04 3.3%

IHD 01 0.8%

Psychiatric illness 03 2.5%

Thalassemia 04 3.3%

Cardiogenic shock was the most common etiology, affecting 18 participants (15.0%), followed by drug-induced
causes in 15 participants (12.5%), and viral hemorrhagic fever in 12 participants (10.0%). Other etiologies such

as acute gastroenteritis, lower respiratory tract infection (LRTI), and others show varying frequencies as shown

in table 2.

Table 2: Distribution of etiology among study participants
Etiology Frequency Percent
Chronic liver disease 03 2.50%
Dehydration with metabolic encephalopathy 03 2.50%
LRTI with UTI 03 2.50%
SLE 03 2.50%
Acute pancreatitis 06 5.00%
Bacterial meningitis 06 5.00%
Obstructive uropathy 06 5.00%
Acute gastroenteritis 09 7.50%
LRTI 09 7.50%
Puerperal sepsis 09 7.50%
Snake bite 09 7.50%
Urinary tract infection 09 7.50%
Viral haemorrhagic fever 12 10.00%
Drug induced 15 12.50%
Cardiogenic shock 18 15.00%

Renal AKI was the most common type observed among the study participants, accounting for 69.2% of cases as
depicted in figure 1. Out of 120 participants, 87 participants (72.5%) tested negative for proteinuria, while 33

participants (27.5%) tested positive.

© 2026 1IIMSIR, All Rights Reserved
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Figure 1: Distribution according to type of AKI

» Prerenal = Renal » Postrenal

The majority of participants, 78 (65.0%), were classified as Stage Il AKI. Stage | and Stage 1l AKI were
observed in 33 (27.5%) and 9 (7.5%) participants, respectively, (Figure 2).

On ABG results, 15 participants (12.5%) exhibited metabolic acidosis. 18 participants (15.0%) had abnormal 2D
echo findings

Figure 2: Distribution based on staging of AKI

= Stage | = StageIl » Stage III

The mean WBC count among the study participants was 14.89+8.16, while the mean hemoglobin level was
9.9742.04 g/dL. The mean platelet count was 146.18+69.93, and the mean eGFR was 26.75+13.35 ml/min. Liver
function parameters showed mean total bilirubin of 1.88+2.37, ALP of 87.60+30.69, SGOT of 81.78+94.92, and
SGPT of 64.244+56.98. The mean serum sodium, potassium, and calcium levels were 137.51+7.47, 4.17+0.60,
and 8.59+0.55, respectively.
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There was a significant reduction in serum creatinine and blood urea levels, along with a significant increase in

urine output, was observed over time (p<0.001), (Table 3).

Table 3: Changes in serum creatinine, blood urea, and urine output at different time intervals

Intervals Minimum Maximum Mean SD P value
Sr. On admission 0.80 12.60 3.10 2.57 <0.001
creatinine At 12 hrs 1.50 12.90 3.84 2.76
At 24 hrs 0.90 13.60 3.96 2.75
At 48 hrs 0.30 12.80 3.57 2.66
On discharge 0.30 7.30 1.41 1.65
Blood urea On admission 12.00 301.00 82.60 63.73 <0.001
At 12 hrs 12.00 254.00 97.23 57.13
At 24 hrs 30.00 254.00 94.27 49.08
At 48 hrs 20.00 223.00 82.03 46.33
On discharge 17.00 147.00 50.55 27.49
Urine On admission 20.00 909.00 250.46 220.25 <0.001
output At 12 hrs 50.00 1212.00 442.04 299.03
At 24 hrs 75.00 4646.00 777.58 798.63
At 48 hrs 100.00 2424.00 870.48 555.61
On discharge 100.00 2828.00 1624.17 572.17

The most common treatment provided was a combination of intravenous fluids and antibiotics, given to 33
participants (27.5%). Hemodialysis (HD) with or without antibiotics was administered to 21 (17.5%) and 18
(15.0%) participants, respectively. Various other treatments were administered to smaller groups of participants,
(Table 4).

Table 4: Distribution of treatment among study participants

Treatment Frequency Percent
Blood transfusion with ionotropic support 03 2.50%
Diuretics and supportive treatment 03 2.50%
Forced alkaline diuresis 03 2.50%
HD 21 17.50%
HD with antibiotics 18 15.00%
HD with antibiotics and fluids 06 5.00%
lonotropes with lasix 03 2.50% To)
o
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lonotropic support 03 2.50%
lonotropes and fluid 03 2.50%

IV fluid and Foley’s insertion 03 2.50%
IV fluids 15 12.50%

IV fluids and antibiotic 33 27.50%
PCN drain insertion 03 2.50%
PLEX and IVIG 03 2.50%

Total 120 100.0%

total of 45 participants (37.5%) underwent hemodialysis. The oliguria was the most common indication for
hemodialysis, (18; 40.0%). Other indications included metabolic acidosis with uremic encephalopathy
(7;15.6%), metabolic acidosis alone (6;13.3%) and metabolic acidosis with oliguria (6;13.3%). Oliguria with
uremic encephalopathy and oliguria with fluid overload were observed in 8.9% of patients each. The mean
hospital stay was 9.13+4.45 days. Out of 120 patients, majority, 90 participants (75%), achieved full recovery.
18 participants (15%) had partial recovery, while 12 participants (10%) died, (Figure 3).

Figure 3: Distribution according to outcomes

» Full recovery = Partial recovery = Death

A statistically significant association was observed between etiology, probable cause, hemodialysis, and outcome
(p<0.001). Full recovery was achieved in 90.3% of patients with prerenal AKI and all patients with postrenal
AKI, whereas renal AKI showed lower recovery (67.5%) with higher partial recovery (21.7%) and mortality
(10.8%). Among patients who underwent hemodialysis, 46.7% achieved full recovery, 33.3% had partial
recovery, and 20.0% died, while 92.0% of patients who did not undergo hemodialysis achieved full recovery,

(Table 5). O
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Table 5: Association of etiology, probable cause, and hemodialysis with outcome among study participants

Parameters Full Recovery Partial Death n (%) | Total
n (%) Recovery n (%)
Etiology Acute gastroenteritis 9 (100.0%) 0 (0.0%) 0 (0.0%) 9
Acute pancreatitis 6 (100.0%) 0 (0.0%) 0 (0.0%) 6
Bacterial meningitis 6 (100.0%) 0 (0.0%) 0 (0.0%) 6
Cardiogenic shock 15 (83.3%) 0 (0.0%) 3 (16.7%) 18
Chronic liver disease 0 (0.0%) 0 (0.0%) 3 (100.0%) 3
Dehydration 3 (100.0%) 0 (0.0%) 0 (0.0%) 3
Drug induced 9 (60.0%) 3 (20.0%) 3 (20.0%) 15
LRTI 9 (100.0%) 0 (0.0%) 0 (0.0%) 9
LRTI with UTI 0 (0.0%) 3 (100.0%) 0 (0.0%) 3
Obstructive uropathy 6 (100.0%) 0 (0.0%) 0 (0.0%) 6
Puerperal sepsis 3 (33.3%) 6 (66.7%) 0 (0.0%) 9
SLE 3 (100.0%) 0 (0.0%) 0 (0.0%) 3
Snake bite 6 (66.7%) 3 (33.3%) 0 (0.0%) 9
Urinary tract infection 6 (66.7%) 0 (0.0%) 3 (33.3%) 9
Viral haemorrhagic fever 9 (75.0%) 3 (25.0%) 0 (0.0%) 12
Probable Prerenal 28 (90.3%) 0 (0.0%) 3 (9.7%) 31
Cause Renal 56 (67.5%) 18 (21.7%) 9 (10.8%) 83
Postrenal 6 (100.0%) 0 (0.0%) 0 (0.0%) 6
Hemodialysis Yes 21 (46.7%) 15 (33.3%) 9 (20.0%) 45
No 69 (92.0%) 3 (4.0%) 3 (4.0%) 75
Discussion greater burden of AKI among the rural population.

In the present study, the majority of participants
belonged to the 30-60 years age group (60.0%),
with a mean age of 48.75+14.41 years, indicating
that AKI was more common among middle-aged
adults. The gender distribution was nearly equal,
with females accounting for 50.8% and males for
49.2% of the study population. A higher proportion
of participants were from rural areas (68.3%)

compared to urban areas (31.7%), suggesting a

© 2026 1IIMSIR, All Rights Reserved

Similar demographic findings were also reported by
Ahmed Ibrahim et al® and Bhattacharya et al.*°

The fever was the most common presenting
symptom, observed in 51.7% of patients, followed
by breathlessness (31.7%) and decreased urine
output (30.8%). Altered sensorium was noted in
15.0% of cases, while burning micturition was less
common (7.5%). Comparable observations were

also reported by lbrahim et al® and Bhattacharya et
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al.® Regarding comorbidities, the majority of
participants (59.2%) had no associated comorbid
conditions. Among those with comorbidities,
combined hypertension and diabetes mellitus was
the most common, followed by isolated diabetes
mellitus and hypertension. Similar patterns of
associated comorbidities were observed in studies
conducted by Ibrahim et al®, Bhattacharya et al*® and
Sah VK et al.*! The cardiogenic shock was the most
common etiology of AKI, observed in 15.0% of
patients, followed by drug-induced causes (12.5%)
and viral hemorrhagic fever (10.0%). Other
etiologies included acute gastroenteritis, lower
respiratory tract infection, and various infectious and
systemic conditions. Similar etiological patterns
were reported by Ibrahim et al® and Bhattacharya et
a‘|.10

In the present study, Stage Il AKI was the most
common presentation, observed in 65.0% of
participants, followed by Stage | (27.5%) and Stage
Il (7.5%) AKI, which is correlated with the study
done by Bhattacharya et al.° Regarding the type of
AKI, renal AKI was the predominant form,
accounting for 69.2% of cases, while prerenal and
postrenal AKI were observed in 25.8% and 5.0% of
participants, respectively. Comparable observations
were reported by Deshpande NS et al.?

The mean serum creatinine level increased from
3.10+2.57 mg/dL on admission to 3.96+2.75 mg/dL
at 24 hours and gradually decreased to 1.41+1.65
mg/dL at discharge, showing a statistically
significant improvement (p<0.001). Similar findings

blood urea level also showed significant variation,
rising from 82.60+63.73 mg/dL on admission to
97.23£57.13 mg/dL at 12 hours, followed by a
decline to 50.55+27.49 mg/dL at discharge
(p<0.001). Comparable observations were noted by
lorahim et al® and Bhattacharya et al.
Hematological and biochemical investigations in the
present study revealed a mean WBC count of
14.89+8.16 x10%/uL, hemoglobin level of 9.97+2.04
g/dL, platelet count of 146.18+69.93 x10%/uL, and
mean eGFR of 26.75+13.35 mL/min. Similar
laboratory findings were reported by Ibrahim et al.°

Regarding treatment modalities, the most commonly
administered treatment was a combination of
intravenous  fluids and antibiotics (27.5%).
Hemodialysis with or without antibiotics was
provided to 17.5% and 15.0% of patients,
respectively. Overall, 37.5% of participants
underwent hemodialysis. Comparable findings were
reported by Pillai VSN et al (hemodialysis in 25.7%
of patients)’® and Bhattacharya et al (24% of
patients required hemodialysis)!®, although some
Indian studies have documented higher hemodialysis
rates exceeding 75%.41°

In the present study, 75.0% of participants achieved
full recovery, 15.0% had partial recovery, and
10.0% died, which is comparable with the findings
of Pillai VSN et al.*® Better outcomes were observed
in patients with prerenal and postrenal AKI, with
full recovery rates of 90.3% and 100.0%,
showed

respectively, whereas renal AKI

comparatively poorer outcomes. A statistically

were reported by Bhattacharya et al.'® The mean significant association was observed between AKI oo,
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etiology and outcome (p<0.001). The need for
hemodialysis was also significantly associated with
outcome (p<0.001). Among patients who underwent
hemodialysis, 46.7% achieved full recovery, 33.3%
had partial recovery, and 20.0% died, while 92.0%
of those not requiring hemodialysis achieved full
recovery, indicating that the requirement of dialysis
was associated with more severe disease and poorer
prognosis. Half of the participants (50.0%) had a
hospital stay of 7 days or less, while 30.8% stayed
for 8-14 days and 19.2% stayed for 15-21 days. The
mean duration of hospital stay was 9.13+4.45 days.
These findings are comparable with the study done
by Ibrahim et al® and Bhattacharya et al.*°
Conclusion

In the present study, AKI was commonly observed
among middle-aged patients, particularly from rural
areas, with renal AKI and Stage 11 disease being the
predominant presentations. Cardiogenic shock,
drug-induced causes, and viral hemorrhagic fever
were the major etiological factors. Significant
improvement in renal parameters and urine output
was achieved with appropriate management.
Intravenous fluids, antibiotics, and hemodialysis
were the main treatment modalities, with oliguria
being the most common indication for dialysis. Most
patients recovered completely; however, outcomes
were poorer among patients with renal AKI and
those requiring hemodialysis, indicating more severe
disease. Early diagnosis, timely intervention, and
effective management, especially in prerenal and
postrenal AKI, are essential for improving prognosis

and reducing mortality.
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