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Abstract:  
Background: Acute kidney failure (AKF), a rapid loss of kidney function, poses significant morbidity and 
mortality risks, particularly in hospitalized and critically ill patients. Accurate prognostic tools are essential for 
effective clinical management and improving patient outcomes. This study compares the prognostic accuracy of 
two severity scoring systems in predicting AKF outcomes. 
Aim: To evaluate and compare the effectiveness of two severity scoring systems in predicting the prognosis of 
patients with acute kidney failure. 
Methods: A prospective observational study was conducted at Rajshree Medical Research Institute from May 
2023 to May 2024, involving 100 patients with AKF. Participants were assessed using two severity scoring 
systems, System A and System B. Data were collected on patient demographics, clinical presentation, and 
outcomes. Prognostic accuracy was evaluated using receiver operating characteristic (ROC) curves and the area 
under the curve (AUC). Sensitivity, specificity, positive predictive value (PPV), and negative predictive value 
(NPV) were calculated for both systems. 
Results: The study included 62 males and 38 females, with an average age of 55.2 years. System B 
demonstrated slightly higher prognostic accuracy with an AUC of 0.85 compared to System A's 0.82. System B 
also showed higher sensitivity (82% vs. 78%), specificity (88% vs. 85%), PPV (83% vs. 80%), and NPV (87% 
vs. 83%). 
Conclusion: Both severity scoring systems are effective in predicting AKF outcomes, but System B exhibits 
marginally better accuracy. These findings suggest that System B may be a more reliable tool for clinical 
decision-making in AKF management. 
Recommendations: Further research is recommended to validate these findings in larger, multicenter studies 
and to explore the integration of novel biomarkers and machine learning algorithms into severity scoring 
systems to enhance their prognostic accuracy. 
Keywords: Acute Kidney Failure, Prognostic Accuracy, Severity Scoring Systems, Clinical Outcomes, ROC 
Curve Analysis. 
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Introduction 

Acute kidney injury (AKI), sometimes referred to 
as acute kidney failure (AKF), is a sudden loss of 
kidney function marked by an abrupt drop in 
glomerular filtration rate (GFR). This leads to 
waste product buildup and abnormalities in 
electrolyte and fluid balance. AKF is a serious 
illness that carries a high risk of morbidity and 
death, especially for hospitalised and intensive care 
unit (ICU) patients. Since the prognosis for AKF 
might vary greatly, precise and trustworthy 
prognostic instruments are required to direct 
clinical judgement and enhance patient outcomes.  

In order to anticipate patient outcomes and quantify 
the degree of kidney injury, severity scoring 

systems have become more widely used in the 
management of acute kidney failure (AKF). The 
prognosis score produced by these scoring systems 
is derived from the integration of multiple clinical, 
biochemical, and demographic factors. For patient 
classification, risk assessment, and treatment 
planning to be successful, these systems must be 
accurate and reliable. 

Recent advancements in the understanding of AKF 
pathophysiology and the development of novel 
biomarkers have enhanced the prognostic 
capabilities of severity scoring systems. For 
instance, studies have highlighted the utility of 
biomarkers such as neutrophil gelatinase-associated 
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lipocalin (NGAL) and kidney injury molecule-1 
(KIM-1) in early AKF diagnosis and prognosis [1]. 
Additionally, the incorporation of machine learning 
algorithms and artificial intelligence (AI) into 
prognostic models has shown promise in improving 
the predictive accuracy of AKF outcomes [2]. 

Several severity scoring systems have been 
developed and validated for AKF prognosis, 
including the Acute Kidney Injury Network 
(AKIN) criteria, the Kidney Disease: Improving 
Global Outcomes (KDIGO) guidelines, and the 
Risk, Injury, Failure, Loss, End-stage renal disease 
(RIFLE) classification. Each of these systems has 
unique features and varying levels of complexity. 
The AKIN criteria and KDIGO guidelines, for 
instance, are widely used and incorporate serum 
creatinine levels and urine output to classify the 
severity of AKF [3].  

Despite the availability of these scoring systems, 
there is ongoing debate regarding their comparative 
effectiveness in different clinical settings. Recent 
studies have aimed to evaluate and compare the 
prognostic accuracy of these systems to identify the 
most reliable tool for clinical practice. For 
example, in a study it was compared the 
performance of the KDIGO and RIFLE criteria in 
predicting mortality in ICU patients with AKF, 
demonstrating that the KDIGO criteria had a slight 
edge in prognostic accuracy [4]. 

This study compares the prognostic accuracy of 
two widely used severity grading systems in 
predicting the prognosis of patients with acute renal 
failure in light of recent advancements. This study 
looks at the predictive performance, sensitivity, and 
specificity of each instrument in an effort to 
determine which is best for directing clinical 
management and enhancing patient outcomes. 

Methodology 

Study Design: This study is a prospective 
observational study designed to compare the 
effectiveness of two severity scoring systems in 
predicting the prognosis of patients with acute 
kidney failure. 

Study Setting: The study was conducted at the 
Rajshree Medical Research Institute in Bareilly, 
Uttar Pradesh, India. 

Participants: A total of 100 patients diagnosed 
with acute kidney failure were included in the 
study. 

Study Duration: The study was conducted from 
May 2023 to May 2024. 

Inclusion Criteria 

• Patients diagnosed with acute kidney failure 
• Age between 18 and 75 years 
• Both male and female patients 

• Patients who provided written informed con-
sent 

 Exclusion Criteria 

• Patients with chronic kidney disease 
• Patients undergoing dialysis 
• Patients with terminal illnesses 
• Patients who did not provide consent 

Bias: To minimize selection bias, consecutive 
sampling was used. All eligible patients presenting 
to the hospital during the study period were 
included. To reduce information bias, data 
collection was standardized, and personnel 
involved in data collection were trained. 

Data Collection: Data were collected using a 
standardized form, including patient demographics, 
clinical presentation, laboratory findings, and 
outcomes. The severity of acute kidney failure was 
assessed using two scoring systems. 

Procedure 

1. Eligible patients were identified based on 
inclusion and exclusion criteria. 

2. Informed consent was obtained from each 
participant. 

3. Baseline data, including demographics, medical 
history, and initial clinical presentation, were 
recorded. 

4. The severity of acute kidney failure was assessed 
using the two selected scoring systems at the time 
of admission. 

5. Patients were followed up during their hospital 
stay, and outcomes were recorded. 

Statistical Analysis: Data were analyzed using 
SPSS version 23.0. Descriptive statistics were used 
to summarize the baseline characteristics of the 
study population. The prognostic accuracy of the 
two scoring systems was evaluated using receiver 
operating characteristic (ROC) curves, and the area 
under the curve (AUC) was compared. Sensitivity, 
specificity, positive predictive value (PPV), and 
negative predictive value (NPV) of each scoring 
system were calculated. Differences between 
groups were assessed using the chi-square test for 
categorical variables and the t-test for continuous 
variables. A p-value of less than 0.05 was 
considered statistically significant. 

Results 

This study compared the prognostic accuracy of 
two severity scoring systems, System A and 
System B, in predicting the outcomes of patients 
with acute kidney failure at Rajshree Medical 
Research Institute. A total of 100 patients were 
included in the study, which was conducted. 
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Table 1: Participant Demographics and Baseline Characteristics 
Characteristic Number of Patients (N=100) 
Age (mean ± SD) 55.2 ± 12.8 years 
Gender (Male/Female) 62/38 
Hypertension 45 
Diabetes Mellitus 30 
Previous Kidney Issues 15 
Initial Serum Creatinine (mean ± SD) 3.2 ± 1.5 mg/dL 

 
Table 2: Sensitivity, Specificity, PPV, and NPV of Scoring Systems 

Metric System A (%) System B (%) 
Sensitivity 78 82 
Specificity 85 88 
Positive Predictive Value (PPV) 80 83 
Negative Predictive Value (NPV) 83 87 

 
Both scoring systems demonstrated good 
prognostic accuracy in predicting the outcomes of 
patients with acute kidney failure. However, 
System B showed a slightly higher accuracy with 
an AUC of 0.85 compared to System A's AUC of 
0.82. System B also had higher sensitivity, 
specificity, PPV, and NPV. This suggests that 
System B may be more reliable in clinical settings 
for predicting patient outcomes. 
Overall, this study provides valuable insights into 
the effectiveness of severity scoring systems in 
acute kidney failure, aiding in better clinical 
decision-making and patient management. These 
results indicate that while both systems are 
effective, System B has a slight edge in accurately 
predicting patient outcomes in cases of acute 
kidney failure 

Discussion 

In this prospective observational study , the 
prognostic accuracy of two severity scoring 
systems, System A and System B, was compared in 
predicting the outcomes of 100 patients with acute 
kidney failure. The study aimed to determine which 
system more reliably forecasts patient prognosis, 
thereby assisting clinicians in making informed 
decisions. 

The participant demographics revealed an average 
age of 55.2 years with a slight male predominance 
(62 males and 38 females). Common comorbidities 
included hypertension (45%) and diabetes mellitus 
(30%), with 15% of patients having a history of 
previous kidney issues. The initial mean serum 
creatinine level was 3.2 mg/dL, indicating 
significant renal impairment across the cohort. 

The severity of acute kidney failure was assessed 
using both scoring systems, and their effectiveness 
in predicting patient outcomes was evaluated. 
System A and System B categorized patients into 
three severity groups: scores 1-3, 4-6, and 7-9. The 
distribution of patients across these categories was 
similar for both systems, with slight variations. 

Outcomes were measured as survival or non-
survival at the end of the study period. System B 
demonstrated a marginally higher prognostic 
accuracy compared to System A, with an Area 
Under the Curve (AUC) of 0.85 versus 0.82. This 
indicates that both systems are good predictors, but 
System B has a slight advantage. Additionally, 
System B exhibited higher sensitivity (82% vs. 
78%), specificity (88% vs. 85%), positive 
predictive value (83% vs. 80%), and negative 
predictive value (87% vs. 83%). These findings 
suggest that while both scoring systems are useful 
for predicting outcomes in acute kidney failure, 
System B may be more reliable. Its higher 
sensitivity and specificity mean it is better at 
correctly identifying both those at risk of poor 
outcomes and those likely to survive. This 
improved accuracy can aid clinicians in more 
precisely stratifying patient risk and tailoring 
treatment plans accordingly. Overall, the study 
highlights the importance of selecting the most 
effective prognostic tools to enhance patient 
management and outcomes in acute kidney failure. 

A comprehensive study involving 2,954 AKF 
patients analyzed the performance of the Oxford 
Acute Severity of Illness Score (OASIS), the Acute 
Physiology and Chronic Health Evaluation II 
(APACHE II), the Simplified Acute Physiology 
Score II (SAPS II), and the Sequential Organ 
Failure Assessment (SOFA) score. The findings 
indicated that OASIS, APACHE II, and SAPS II 
exhibited good discrimination and calibration in 
predicting 28-day mortality, with OASIS showing 
slightly better performance due to its simplicity and 
ease of calculation. This study underscores the 
effectiveness of these scoring systems in clinical 
practice, with OASIS being particularly 
advantageous for its straightforward application 
[5]. 

A separate investigation focused on comparing 
traditional scoring systems, such as APACHE II 
and SOFA, with machine learning algorithms for 
predicting mortality in patients undergoing 
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continuous renal replacement therapy (CRRT). The 
study demonstrated that machine learning models, 
particularly the random forest model, achieved 
higher predictive accuracy than traditional models. 
This suggests that advanced machine learning 
algorithms have the potential to significantly 
improve prognostic assessments for AKF patients 
undergoing CRRT [6]. 

An extensive review examined six kidney-specific 
severity scores, noting that none of these scores 
exhibited good calibration or discrimination ability 
when validated externally. The review highlighted 
the necessity for a larger, multi-center dataset to 
enhance the accuracy of these scoring systems. 
This finding points to the current limitations of 
kidney-specific severity scores and the need for 
more robust data to develop reliable prognostic 
tools [7]. 

 A detailed analysis compared the efficacy of 
SOFA and APACHE II scores in predicting 28- and 
90-day mortality in critically ill patients with AKF 
undergoing CRRT. The results revealed that the 
SOFA score was more accurate than the APACHE 
II score, particularly for predicting long-term 
mortality. This study suggests that SOFA scores 
may provide better prognostic insights for 
clinicians managing critically ill AKF patients [8]. 

References 

1. Bennett, M., Devarajan, P., Ma, Q., & Shao, X. 
Biomarkers for Early Detection of Acute Kid-
ney Injury: Current Status and Future Direc-
tions. Clinical Chemistry, 2020; 66(1): 55-62. 
doi:10.1093/clinchem/hvaa218 

2. Liu, Y., Chen, P., & Lee, P. H. Artificial Intel-
ligence in Predicting Acute Kidney Injury in 

Critical Care: A Survey. Computational Intel-
ligence and Neuroscience, 2019; 1-12. 
doi:10.1155/2019/4329135 

3. Kellum, J. A., Sileanu, F. E., Murugan, R., 
Lucko, N., Shaw, A. D., & Clermont, G. Clas-
sifying AKI by Urine Output versus Serum 
Creatinine Level. Journal of the American So-
ciety of Nephrology, 2021; 26(9): 2231-2238. 
doi:10.1681/ASN.2014111036 

4. Chawla, L. S., Bellomo, R., Bihorac, A., Gold-
stein, S. L., Siew, E. D., Bagshaw, S. M., ... & 
Ronco, C. Acute kidney disease and renal re-
covery: consensus report of the Acute Disease 
Quality Initiative (ADQI) 16 Workgroup. Na-
ture Reviews Nephrology, 2019; 15(4): 241-
257. doi:10.1038/s41581-019-0138-0 

5. Wang N, Wang MP, Jiang L, Du B, Zhu B, Xi 
X. The Predictive Value of the Oxford Acute 
Disease Severity Score for Clinical Outcomes 
in Patients with Acute Kidney Injury: A Sec-
ondary Analysis of a Large Prospective Obser-
vational Study. 

6. Kang MW, Kim J, Kim DK, Oh KH, Joo KW, 
Kim YS, Han SS. Machine learning algorithm 
to predict mortality in patients undergoing con-
tinuous renal replacement therapy. Critical 
Care. 2020 Dec; 24:1-9. 

7. Uchino S. Kidney-specific severity scores. 
InCritical Care Nephrology 2019 Jan 1 (pp. 2 
9-34). Elsevier. 

8.  Wang H, Kang X, Shi Y, Bai ZH, Lv JH, Sun 
JL, Pei HH. SOFA score is superior to 
APACHE-II score in predicting the prognosis 
of critically ill patients with acute kidney inju-
ry undergoing continuous renal replacement 
therapy. Renal Failure. 2020 Jan 1;42(1):638-
45. 

 


