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ABSTRACT

Background: AKI is a common and dangerous condition in critically ill
patients. These patients usually face long hospital stays, high costs, and are
at risk of death. A large proportion of AKI cases occur as a consequence of
sepsis and hypotension, along with the administration of nephrotoxic drugs.
Timely diagnosis, proper preventive action, and appropriate management are
essential for the successful treatment of AKI.

Objectives: to analyze the risk factors and the preventive, management, and
control strategies for AKI in critically ill patients within the ICU.

Methodology: This is a prospective observational study to analyze risk
factors, protective strategies, and management of AKI in critically ill patients in
the ICU. The study population included adults who were in ICUs for at least 48
hours and developed AKI during their ICU stay. Excluded from the study were
patients with end-stage renal disease who were on chronic dialysis, minors,
and patients who died within 48 hours of ICU admission.

Results: Among 100 patients in the ICU, AKI affected 55% of them per the
studied criteria.The patients with AKI Integer Quality Indicator had a mean
age of 61.3 £14.5 years, whereas non-AKI patients had a mean age of

54.8 + 13.1 years (p=0.004). Research findings demonstrated that patients
diagnosed with sepsis and treated with vasopressors and exposed to
nephrotoxic drugs suffered from AKI (p=0.001, p=0.02, p=0.03, respectively).
The AKI group required extended durations of mechanical ventilation when
compared to the other group (p=0.01).

Conclusion: Critically ill patients develop AKI primarily because of advanced
age, together with sepsis and unstable blood pressure. The treatment of
critical Diseses es demands that patients receive early fluid enhancement and
stay free of toxic drugs. The combination of early detection and customized
treatment protocols with appropriate application of renal replacement therapy
(RRT) improves both outcomes and decreases complications for patients at
high risk.

Keywords: Acute Kidney Injury, Intensive Care, Risk Factors,Renal
Replacement Therapy
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INTRODUCTION

Acute kidney injury (AKI) has been documented
as one of the most common complications in
critically ill patients in the Intensive Care Unit
(ICU). AKI is the sudden deterioration of renal
function, which causes the accumulation of waste
products and disrupts the balance of fluids and
electrolytes, leading to an increase in mortality.
The literature suggests that the frequency of AKI
in critically ill patients in the ICU has a
prevalence of 30% to 60% during the hospital
stay [1,2]. Of all the factors that trigger AKI, the
most  frequent is sepsis, followed by
hemodynamic instability, major surgical trauma,
and exposure to nephrotoxic drugs. AKI has been
reported as one of the most common
complications in critically ill patients in the
Intensive Care Unit (ICU). [3]. The progression
of AKI is the result of a combination of ischemia-
reperfusion injury, inflammation, and oxidative
stress, all of which lead to a breakdown of renal
perfusion and cell injury [4]. The combination of
Diabetes Mellitus and Chronic Kidney Disease
(CKD) or hypertension is considered a strong
marker for increased AKI risk [5]. The
deterioration of renal function was further
predisposed by the ICU interventions of
mechanical ventilation and vasopressor use,
which also shift renal hemodynamics. The most
rapid initiation of treatment is guided by the early
diagnosis of AKI using a combination of KDIGO
criteria, which considers serum creatinine levels
and urine output. Managing additional kidney
injury (AKI) is challenging because it unfolds
insidiously, lacks early effective therapeutic and
diagnostic biomarkers, and is challenging to
manage once it becomes full-blown. Prevention
continues to be pivotal in the management of the
condition. Healthcare providers should, in this
regard, be guided by the recommendations of
preserving intravascular volume and the
avoidance of nephrotoxins, as well as the
management of infections and blood flow
(shunting) variances [9]. Renal replacement
therapy (RPT) critically fulfills the supportive
needs of a patient, but pivotal questions endure
relating to the timing and choice of modality.
Multiple research collaborative argue that
protocols should aim at the individual patient's
needs and their baseline diagnoses are most
appropriate  [11]. Advances in research
concerning the early kidney injury biomarkers,
neutrophil gelatinase-associated lipocalin
(NGAL) and cystitis C, suggest researchers are
time shifting towards early and potentially
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Successful strategies whereby the individual
patient outcomes are substantially improved [12].
This study seeks to define the interventional and
diagnostic relationships that trigger AKI in
patients because of the prevalence of
inappropriate therapeutic strategies aimed at
reducing mortality in critically ill patients.

Materials & Methods

Study Design & Setting: this prospective
observational study Conducted at Department of
Urology Institute of kidney diseases Hayat Abad
Peshawar from jan 2024 to june 2024

Duration of Study

Sample Size: A total of 100 critically ill adult patients
were included. Of these, 55 developed AKI during
their ICU stay, while 45 did not.

Inclusion Criteria

The study included adult ICU patients who
exceeded a 48-hour admission period and
provided full clinical and laboratory data.

Exclusion Criteria

The study did not include patients who received
dialysis because of end-stage renal disease or had
a history of renal transplantation or stayed in the
ICU for less than 48 hours.

Data Collection

A standardized data sheet served as the tool for
collecting information. The study variables
included patient age alongside  gender
demographics and disease co-morbidities, as well
as a diagnosis list, followed by the use of
vasopressors, nephrotoxic drug exposure, and
mechanical ventilation status, among other
factors, and biological measurements of serum
creatinine, urine output, and renal replacement
therapy requirement. Moreover, the study
recorded both ICU stay time and patient death
statistics.

Statistical Analysis

SPSS version 24.0 functioned as the tool for
statistical analysis. Tests of chi-square assessed
categorical variables, but independent t-tests
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analyzed continuous variables. The research
applied logistic regression to detect essential
predictors of AKI. The researchers determined
statistical significance when the p-value became
less than 0.05.

Results

100 patients who underwent ICU care, and AKI
occurred in 100 individuals, amounting to 55
percent of the sample population. The patients
diagnosed with AKI had an average age of 61.3 +
14.5 years, while patients who lacked AKI
averaged 54.8 + 13.1 years in age (p

= 0.004). Males represented 63.6% of AKI cases.
The study showed sepsis served as a major risk
factor because it occurred in 72.7% of patients

with AKI versus 50.0% of people without AKI (p
= 0.001). Additionally, hypertension and diabetes
rates were higher in AKI patients (p < 0.05). The
AKI patient group required vasopressors more
often than other patients (54.5% and 31.1%
respectively, p=0.02) alongside exposure to
nephrotoxic drugs at 50.0% compared to 28.9%,
p=0.03). Patients on mechanical ventilation
support received ventilation therapy for longer
durations in the AKI group (7.2 = 3.1 days, and
this difference was statistically significant at p =
0.01. The way healthcare providers recognized
patients early, alongside individual treatments,
directly influenced patient outcomes. Early
intervention methods and proactive prevention
approaches show vital value for decreasing AKI
incidence and complications among intensive care
patients suffering critical Diseases.

Table 1. Demographic and Clinical Characteristics of ICU Patients

Variable AKI
(n=55)
Age (years) 61.3+145
Male gender 35 (63.6%)
Hypertension 25 (45.5%)
Diabetes mellitus 24 (43.6%)

CKD history

Mechanical ventilation

Ventilation duration

(days)

14 (24.5%)
45 (81.8%)
72+£31

Non-AKI p-
(n=45) value
548+ 131 0.004
23 (50.0%) 0.13
17 (38.9%) 0.35
16 (35.6%) 0.23
7 (16.7%) 0.09
28 (62.2%) 0.01
49+23 <0.001

Table 1 presents baseline demographics and comorbidities. AKI patients were significantly older and
required longer mechanical ventilation compared to non-AKI patients.

Table 2. Clinical Risk Factors for AKI in ICU Patients

Risk Factor AKI
(n=55)
Sepsis 40 (72.7%)
Vasopressor use 30 (54.5%)
Nephrotoxic drug exposure 28 (50.0%)
Hypotension (MAP <65 22 (40.9%)

mmHgQ)

Acute respiratory failure

42 (77.3%)

Non-AKI p-
(n=45) value
22 (50.0%) 0.001
14 (31.1%) 0.02
15 (33.3%) 0.03
10 (22.2%) 0.04
30 (66.7%) 0.11

Table 2 highlights clinical risk factors. Sepsis, vasopressor use, nephrotoxic drug exposure, and

hypotension were significantly associated with AKI.
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Table 3. Preventive Strategies and Management Protocols

Intervention AKI (n=55)
Fluid resuscitation 50 (90.9%)
Avoidance of nephrotoxins 38 (68.2%)
Early RRT 18 (31.8%)
Use of diuretics 20 (36.4%)
Hemodynamic monitoring 55 (100%)

Non-AKI (n=45) p-value
35 (77.8%) 0.06

32 (72.2%) 0.56

5 (11.1%) 0.002
12 (27.8%) 0.16

45 (100%) —

Table 3 outlines preventive and management strategies. Early RRT was significantly more frequent in

AKI patients.

DISCUSSION

Acute kidney injury (AKI) is recognized as a common
additional complication and is serious among critically ill
patients. AKI also significantly contributes to morbidity and
mortality in this patient population. Here, we validate key
findings from prior studies in relation to AKI risk factors and
management in the intensive care unit (ICU)[13]. The reported
incidence of AKI among patients in this study is comparable to
the literature, which estimated the incidence of AKI among
patients in this study is comparable to the literature, which
estimated the incidence of AKI among critically ill patients to be
between 30% and 60% across different ICUs [14] and is
consistent with the reported incidence of 55% in this study. The
value of this finding cannot be overstated. The association of
advanced age with the higher incidence of AKI in this patient
population has also been previously reported. In this study, the
mean age of patients who went on to develop AKI was
statistically significantly higher than that of the non-AKI
patients (61.3 + 14.5 years vs. 54.8 £ 13.1 years, p = 0.004)[15].
This, too, is in line with the literature that has cited advanced
age as a prominent risk factor among critically ill patients. With
advanced age comes declining renal function and increased
susceptibility to conditions commonly found in ICU patients,
such as sepsis and hemodynamic instability, which becomes
more challenging to endure.[16-18]. This cohort experienced a
high association of sepsis, a major contributor to AKI in
critically ill patients, with an incidence of 72.7% of AKI patients
having sepsis, while 50.0% of those without AKI had sepsis (p =
0.001). This confirms research suggesting that systemic
infections result in hemodynamic instability and subsequently
reduced renal perfusion, along with direct renal injury through
the action of pro-inflammatory cytokines [19]. The renal
perfusion, inflammation, and sepsis connection remains a
principal pathway to the development of AKI as a result of
sepsis [20]. Another substantial AKI risk factor, as highlighted
in this research, is the use of vasopressors to control
hypotension, a frequent condition in critically ill patients.
Vasopressor use was linked to AKI in 54.5% of cases. Previous
studies similarly show that renal perfusion worsens and kidney
injury is exacerbated with the use of norepinephrine and
dopamine [21]. These drugs are commonly used to treat
hypotension in critically ill patients, but their effect on renal
function also needs careful monitoring and provides justification
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to more closely control and monitor hemodynamic parameters.
Exposure to nephrotoxic drugs, a well-documented cause of
AKI, was another relevant study variable, as 50% of patients
with AKI were exposed to nephrotoxic agents. In the ICU,
antibiotics, NSAIDs, and contrast agents are commonly used
nephrotoxic drugs [22]. In particular, AKI risk increases with
the use of aminoglycosides and vancomycin due to their direct
tubular toxicity. The risk of drug-induced AKI in this patient
population can be significantly reduced by the rational use of
nephrotoxic drugs, active renal function monitoring, and other
more direct restorative measures. In agreement with the earlier
study, our study also underscores the need for active
management of AKI. The avoidance of nephrotoxic drugs and
early fluid resuscitation are critical strategies to reduce the risk
of AKI, given their strong association with positive outcomes in
multiple large cohort studies [23-24]. Also, the early provision
of renal replacement therapy (RRT) continues to be of vital
importance in the treatment of AKI, and recent publications
endorse the provision of RRT earlier in the course of the disease
to improve survival in critically ill patients with severe AKI [25-
26]. Nevertheless, the best timing and method to employ RRT
continue to be debated. In this context, this study highlights the
importance of early recognition, preventive strategies, and
tailored approaches in the management of AKI in critically ill
patients. Addressing these needs, future research should target
the development of risk assessment tools and the
investigation of innovative AKI biomarkers for early
diagnosis and management, which are anticipated to
enhance outcomes in this patient population in the ICU.

LIMITATIONS

It is an observational study; hence, probably causal relationships
between different variables cannot be established. The study was
conducted in one facility, which may limit how widely the
results can be generalized. The data collection method using
retrospective records may have biases because the healthcare
personnel may have described the preventive strategies and
management plans in markedly different ways.
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CONCLUSION

Acute kidney injury (AKI) poses a considerable problem for
critically ill patients, although the principal risk factors, such as
age, sepsis, and ongoing vasopressor treatment, along with the
use of nephrotoxic agents, are well recognized. The results of
this study suggest that intensive efforts on early diagnosis,
preventive strategies, and tailored approaches for AKI
management will improve the quality of renal care provided to
patients in the ICU.

FUTURE FINDINGS

Future studies should focus on the validation phase of risk
prediction models that assess the risk of AKI in the ICU. The
iterative study of novel biomarkers for the timely identification
of AKI and the appropriate timing of renal replacement therapy
will lead to more tailored approaches. More multicenter studies
are needed to confirm the current findings in order to refine the
improvement of clinical practice.
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