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Acute kidney injury is a syndrome defined by the rapid decline of renal excretory function,
commonly identified through the accumulation of nitrogenous waste products. Objective: To
identify the etiology and outcome of acute kidney injury. Methods: The study was carried out
from September 2023 to April 2024. 135 patients diagnosed with acute kidney injury, aged 18-75
years were included. To categorize the causes of acute kidney injury into pre-renal, intra-, and
post-renal categories, comprehensive histories, clinical evaluations, laboratory tests, and
kidney imaging using ultrasound were performed. Outcomes were assessed as full recovery,
partial recovery, or failure to recover within three months of diagnosis. Descriptive statistics
and SPSS version 23.0 were used for analysis. The chi-square test examined the relationship
betweenage, gender, etiology and outcomes; a p-value<0.05is considered significant. Results:
The patients were 41.63 + 14.55 years old on average. Pre-renal causes were identified in 135
cases, with sepsis 77(54.8%) being the most common etiology, followed by diuretic overuse 44
(32.6%). Intra-renal causes included acute tubular necrosis 63(46.7%)and glomerular diseases
48(35.6%). Post-renal causes were predominantly due to renal stones 68(50.4%). Full recovery
was achieved in 92 (68.1%) cases, partial recovery in 28(20.7%), and 15(11.1%) patients failed to
recover. Conclusions: It was concluded that the maximum number of patients with acute kidney
injury fully recovered. Sepsis is the leading pre-renal cause of acute kidney injury, while acute
tubular necrosisisthe most commonintra-renal cause. Renal stones are the primary post-renal
cause.

INTRODUCTION

Acute kidney injury (AKI) is a clinical illness marked by a
sudden deterioration in kidney function that results in fluid
dysreqgulation, waste product accumulation, and
electrolyte abnormalities [1, 2]. It is a frequent serious
consequence that hospitalized patients experience,
particularly in critical care units[3]. Globally the frequency
of AKI varies but in intensive care units (ICUs) many risk
factors including sepsis, major surgery and exposure to
nephrotoxic medications are associated with increased
rates of AKI [4]. AKI is found in 16-20% of hospital
admissions as stated by a study from Northern Pakistan
[5]. AKIcanhave amajorimpact on patient outcomesandis
linked to severe morbidity and mortality. A standardized
framework for diagnosing and staging AKl is offered by the

Kidney Disease Improving Global Qutcomes (KDIGO)
criteria, which makes it easier to identify and treat the
iliness consistently. AKI, as per KDIGO, is characterized by a
rise in serum creatinine of at least 0.3 mg/dL within 48
hours or at least 1.5 times the baseline within the previous
seven days is indicative of AKI [, 7]. Many factors are
causing AKI, however, they can be generally divided into
three categories: post-renal, intra-renal, and pre-renal [8,
9]. Reduced renal perfusion causes pre-renal AKI, which is
frequently linked to illnesses like sepsis, heart failure, and
dehydration. Intra-renal acute kidney injury (AKl)is typically
brought on by acute tubular necrosis, glomerulonephritis,
or interstitial nephritis directly damaging the kidney
parenchyma. Urine flow obstruction, usually from benign
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prostatic hyperplasia, renal calculi, or cancers, is the
etiology of post-renal AKI [8, 10]. The underlying cause,
severity, and prompt care all affect the AKI prognosis,
which varies widely. Patients may experience partial or
total recovery from AKI, or they may advance to end-stage
renal disease (ESRD) or chronic kidney disease (CKD) [11,
12]. Identifying the etiology of AKI is crucial for the
appropriate management and improving patient
outcomes. According to a study by Hoste et al., 13.3 million
people are impacted by AKI each year and have a high
mortality rate of 20-30% in severe cases. The research
emphasized the importance of early recognition and
management of AKI to enhance outcomes and reduce
costs related to healthcare [13]. A study by Zhou et al.,
(2019) reported that sepsis is a leading cause of AKI
accounting for nearly 50% of casesin ICU settings[14]. AKI
has been associated with a higher risk of death and was
seenin 25% of hospitalized young individuals. Although the
AKI burden was similar, low-income and low-middle-
income countries exhibited greater mortality rates than
high-income countries [15]. The long-term prognosis of
AKI survivors was investigated in a study by Silver et al.,
(2017). According to a study compared to individuals
without a history of AKI, patients who recovered from AKI
had a higher chance of acquiring CKD and cardiovascular
illnesses [16]. Although AKI may be diagnosed and
classified using the conventional KDIGO criteria, there
remains a substantial need to understand its diverse
etiologies and outcomes in different regional and
demographic contexts. This study seeks to shed light on
the specific causes and effects of AKlin light of the paucity
of information available on the Pakistani population.
Understanding these factors will help tailor prevention and
treatment strategies, improve patient management, and
enhance clinical outcomes, addressing a critical
knowledge gapinthelocal healthcare setting.

Thisstudyaimstofind out the etiology and outcomes of AKI
in patients at Social Security Hospital, Lahore, using a
structuredapproachbased on KDIGO criteria.

METHODS

This cross-sectional analytical study was conducted at
Social Security Hospital, Lahore from September 2023 to
April 2024. The study enrolled patients aged 18-75 years
diagnosed with AKI, excluding those with preexisting
kidney disease, chronic renal diseases, or renal
transplantation. A non-probability convenient sampling
technique was used, with a sample size of 135 determined
by the WHO calculator, consideringa 95% confidence level,
5% absolute precision, and an estimated true proportion of
9.4% [17]. Administrative permission and ethical approval
were taken from the research and ethical committee of
Social Security Hospital before starting the study (Ref. No
293/3). All patients provided informed consent confirming
their willingness to participate and maintaining
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confidentiality of their personal information. Data
collection involved a complete history, clinical
examination, laboratory tests (including serum creatinine
and blood CP), and kidney ultrasound imaging. Computed
Tomography of the Kidneys, Ureters, and Bladder (CT KUB)
and renal biopsy were performed if required. Etiologies of
AKI were categorized into pre-renal, intra-renal, and post-
renal categories based on clinical, laboratory, and imaging
findings. AKI, as per Kidney Disease Improving Global
Outcomes (KDIGO), is characterized by a rise in serum
creatinine of at least 0.3 mg/dL within 48 hours or at least
1.56times the baseline withinthe previous sevendays[ 6, 18].
The management of AKI patients in this study followed a
standardized approach based on KDIGO guidelines, with
treatments adapted to each primary cause of AKI. The pre-
renal AKI cases were treated by fluid replacement to
maintain renal perfusion and support kidney function.
Renal AKI management included supportive care, dialysis
whenindicated, and early diagnosis through renal biopsy in
select cases to address the root cause. In obstructive AKI
cases, prompt removal of the obstruction was carried out
torestorerenal function however the AKl related to urinary
tract infections was managed with appropriate antibiotics
to treat infection. This tailored approach ensured
alignment with best practices for each AKI category [19].
The outcomes of AKI were categorized as full recovery
(serum creatinine returning to normal laboratory reference
values within three months), partial recovery (serum
creatinine decreasing but not reachingnormallevels within
three months), and failure to recover(serum creatinine not
decreasing or continuing to rise within three months). Data
were analyzed by SPSS version 23.0, with continuous
variables represented as mean & standard deviation (SD)
and categorical variables as frequency/percentage. The
association of age, gender and etiology with outcomes was
analyzed using the chi-square test, with a p-value of less
than 0.05 consideredsignificant.

RESULTS

This study included 135 patients having an average age of
41.63 + 14.55 years. Gender distribution showed 87 male
(64.4%) and 48 female (35.6%). Marital status showed 85
married(63%)and 50 single (37%). Etiological factors were
assessed in the study in terms of pre-renal, intra-renal and
post-renal. Among pre-renal causes, sepsis was
predominant 74 (54.8%), followed by diuretic overuse 44
(32.6%). Intra-renal causes were primarily acute tubular
necrosis 63 (46.7%) and glomerular diseases 48 (35.6%).
Post-renal causes were mainly due to renal stones 68
(50.4%)(Table1).
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Table1:Etiology of AKlin study participants

Causes of AKI n(%)
Pre-Renal
Cardiac Diseases 10(7.4%)
Hypovolemia 7(5.2%)
Sepsis 74 (54.8%)
Diuretics Overuse 44(32.6%)
Intra-Renal
Acute Tubular Necrosis 63(46.7%)
Glomerular Diseases 48(35.6%)
Interstitial Diseases 17(12.6%)
Vascular Diseases 7(5.2%)
Post-Renal
Renal Stones 68(50.4%)
Benign Prostate Hypertrophy 47(34.8%)
Malignancy 20(14.8%)

Outcomes of AKI were assessed in terms of full recovery,
partial recovery and failure to recover patients. Full
recovery was determined in 92(68%) of cases, partial
recoveryin28(21%)andfailuretorecoverin1(11%)(Table1).

Outcome of AKI

H Full recover
W Partial recovery

O Failure to recover

Figure 1: Outcomes of AKlin Terms of Full Recovery, Partial
Recoveryand Failure to Recover Patients

Thereis a significant association found between pre-renal
& intra-renal causes of AKl and outcomes of AKI(p<0.005),
however, no significant association was found between
post-renal causes of AKI and outcomes of AKI (p=0.870).
The association between etiological causes of AKI and
outcomes of AKlare displayed(Table 2).

Table 2:Relationship Between Etiological Causes and Qutcomes
of AKI
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Intra-Renal
Acute Tubular o o o
Necrosis 45(48.9%) | 15(53.6%) 3(20.0%)
Glomerular o 5 o,
Diseases 24(26.1%) | 12(42.9%) 12(80.0%) 0.000
Interstitial o o o
Diseases 16(17.4%) 1(3.6%) 0(0.0%)
Vascular Diseases| 7(7.6%) 0(0.0%) 0(0.0%)
Intra-Renal
Renal Stones 44(47.8%) | 15(53.6%) 9(60.0%)
Benign Prostate o o o
Hypertrophy 33(35.9%) | 10(35.7%) 4(26.7%) 0.870
Malignancy 15(16.3%) | 3(10.7%) 2(13.3%)

Gender and age-based outcomes of AKI were studied.
There is no significant association found between age,
genderand outcomes of AKI(Table 3).

Table 3: Association Between Gender, Age and Outcomes of AKI

Outcomes of AKI
Variables Full Partial Failure p-value
Recovery Recovery Recovery
Gender
Male 0(0.0%) 8(28.6%) 2(13.3%) 077
Female 28(58.33%)| 1(22.91%) | 9(18.75%) '
Age
18-44 53(66.25%)| 16(20%) 1(13.75%)
45-B4 33(70.21%)| 11(23.40%) 3(6.38%) 0.73
Greater Then 64 6(75%) 1(12.5%) 1(12.5%)

Pre-Renal
Cardiac Diseases | 0(0.0%) 8(28.6%) 2(13.3%)
Hypovolemia 4(4.3%) 0(0.0%) 3(20.0%)
Sepsis 44(47.8%) | 20(71.4%) 10(66.7%) 0.000
Diuretics Overuse | 44 (47.8%) 0(0.0%) 0(0.0%)
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DISCUSSION

In current study, the mean age (years)of acute kidney injury
patients was 41.63 + 14.55, with 87 (64.4%) male and 48
(35.6%) female. A study done in 2018 found that the mean
age of patients having AKI was 49 * 18.1 years, with 86
(27.8%) patients aged 60 years or older and the majority
being men. Another study reported that the mean age of
AKI patients was 50 outnumbered by males. In contrast,
Srisawat et al., concluded that the average age of AKI
patients was 65.1+17.5 and this difference was due to the
inclusion of only patients admitted to the intensive care
unit(ICU)[20]. The study investigated etiological factorsin
three cateqories: pre-renal, intra-renal, and post-renal.
Sepsis was the most common(54.8%) pre-renal etiology of
AKlamong medical cases, whereas acute tubular necrosis
was the most commonintra-renal etiology factor, and renal
stones were present in the majority of cases in post-renal
etiology factors. Priyamvada et al., depicted that sepsis
was the major cause of AKI[21]. A previous study reported
that acute tubular injury was prevalent in renal pathology
[22]. According to Hafeez et al, the most frequently
reported causes of AKI on ICU admission were sepsis
(36%), followed by hypovolemia (22%)[23]. Another study
discussesthe pathophysiology and etiology of acute kidney
injury, such as pre-renal factors from hypovolemia, intra-
renal causes like glomerular disorders, and post-renal
obstructive reasons [9]. AKI outcomes were categorized
as fully recovered, partially recovered, and failed to
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recover. The majority of AKI cases(68.1%)were recovered,
with 20.7% partially recovered and an 11.1% failure rate
reported complete recovery rates between 33% and 90%.
Hafeez et al., stated that 69% of patients fully recovered,
while others had partial recovery or progressed to chronic
kidney disease [22]. A study by Oweis et al., revealed that
59.6% of patients recovered from their acute iliness, while
31.2% of individuals died during their hospital stay[3]. The
results' generalizability is limited by the use of a non-
probability samplingtechnique and secondly, the datawere
gatheredfromasingle center.

CONCLUSIONS

It was concluded that this study provides significant
insights into the etiology and outcomes of AKI and
concluded that the majority of AKI patients were fully
recoveredand Sepsisisthe most prevalent pre-renal cause
of AKI, while acute tubular necrosis is the most frequent
intra-renal cause. Renal stones are the primary post-renal
cause.
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