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Abstract
Objective. This study aims to develop and create a specialized acute kidney injury (AKI) predictor score for the intensive care 
unit (ICU) patients in Padang, Indonesia. Patients and Methods. This study was a prospective observational study on 352 ICU 
patients at three specialized hospitals in Padang City; Dr. M. Djamil General Hospital, Dr. Rasidin General Hospital, and Siti 
Rahmah Islamic Hospital. Data regarding demographics, clinical characteristics, laboratory results, and outcomes related to 
AKI were gathered. The factors that predict AKI were identified using multivariate logistic regression analysis to determine 
independent factors. The predictor scores were created using regression coefficients and then internally confirmed. Results. Out 
of a total of 352 patients, 128 individuals (36.4%) suffered from AKI. Factors that independently predict the occurrence of AKI 
include age over 60 years old, having a history of chronic kidney disease, having sepsis, need for vasopressors, and having creati-
nine level 1.3 mg/dL (IQR 1.0-1.8) upon admission to ICU. An area under the curve (AUC) of 0.85 (95% CI 0.80-0.90) indicated 
the strong performance of the constructed predictor score. Conclusion. The constructed AKI predictor score a scale factor of 
10, resulting in a range of 0–10 for the AKI predictor score. It demonstrates a good level of accuracy in predicting AKI in ICU 
patients in Padang. This score can be used by healthcare professionals to quickly identify and categorize individuals based on 
their risk level, facilitating timely intervention and personalized treatment.
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Introduction

Acute kidney injury (AKI), also known as acute 
renal failure, is a medical condition characterized 
by rapid deterioration in kidney function (1, 2). 
It is a significant concern in clinical practice due 
to its significant impact on patient morbidity and 
mortality. AKI can worsen a critically ill patient’s 
condition, carry a significant risk of complications, 
longer hospital stays, higher healthcare costs, and 
mortality (3). In general, the occurrence of AKI in 
the intensive care units (ICU) varies between 20% 
and 50% (4). A multinational study reported the 
occurrence of AKI in ICU patients with rates rang-
ing from 35% to 40% (5). The most severe conse-
quence of AKI is increased mortality, with patients 

in stage 3 AKI facing the greatest risk of death (6, 
7). Timely detection of AKI is crucial for health-
care providers to initiate appropriate treatment, 
such as optimizing fluid balance, avoiding nephro-
toxic medications, and closely monitoring kidney 
function. Early intervention can effectively prevent 
or mitigate the severity of AKI, while decreasing 
the likelihood of complications and mortality (8, 
9). Additionally, timely detection allows clinicians 
to tailor therapy and monitoring for each patient 
based on their individual risk of AKI, improving 
ICU resource utilization and care efficiency.

Several AKI diagnostic tools to assist doc-
tors in identifying individuals at increased risk 
for AKI has been established. The scores utilize a 
range of clinical and laboratory factors, including 
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age, comorbidities, administration of nephrotox-
ic medications, and fluctuations in blood creat-
inine levels, to determine the likelihood of AKI 
for individual patients. Three frequently utilized 
AKI diagnostic tools include RIFLE (Risk, Injury, 
Failure; and Loss; and End-stage kidney disease) 
(10), AKIN (Acute Kidney Injury Network) (11), 
and KDIGO (Kidney Disease: Improving Global 
Outcomes) (12). The RIFLE score utilizes altera-
tions in serum creatinine levels and urine output to 
categorize the extent of acute kidney injury (AKI). 
AKIN score is a revised version of the RIFLE score 
that offers a more streamlined and user-friend-
ly approach. KDIGO score is the most recent con-
sensus for defining and categorizing AKI, and it 
provides guidelines for managing it.

While current AKI prediction scores have 
demonstrated utility in clinical practice, they pos-
sess various limitations. A significant constraint is 
the absence of external verification for particular 
demographics, such as ICU patients in Indonesia. 
The scores were derived from data collected from 
Western populations; hence, they may not entire-
ly align with the features of Indonesian patients. 
Furthermore, these ratings are limited in their abil-
ity to accurately predict AKI in patients with specif-
ic circumstances, including chronic kidney disease, 
multiple organ failure, and those receiving renal re-
placement therapy. Hence, it is imperative to for-
mulate a more precise and reliable AKI prediction 
score tailored to the ICU patients in Indonesia. 

The objective of this study is to create a special-
ized AKI predictor score for the ICU patients in 
Padang, Indonesia. This predictor score is expect-
ed to assist doctors in identifying patients who are 
at a significant risk of developing AKI and enable 
them to promptly intervene, thereby minimizing 
the negative effects of AKI on the health outcomes 
and death rates of ICU patients in Indonesia.

Methods
Study Design and Participants

This study employed a prospective observation-
al research approach. The selection of this design 
was based on its ability to enable immediate and 

ongoing monitoring of the progression of AKI in 
ICU patients, as well as the identification of related 
risk factors. The study was carried out at three spe-
cialized hospitals in Padang City; Dr. M. Djamil 
General Hospital, Dr. Rasidin General Hospital, 
and Siti Rahmah Islamic Hospital, which have suf-
ficient intensive care unit (ICU) resources. The 
three hospitals were chosen based on the criteria 
of AKI case representation in the ICU and their 
willingness to participate in the research. 

Data collection spanned a duration of one year, 
commencing in January 2023 and concluding in 
December 2023. This duration was deemed ac-
ceptable to achieve a sufficient and representative 
sample size. Throughout the study period, all adult 
patients (>18 years) who received treatment in the 
ICU at the three hospitals were included. Sample 
homogeneity and bias were minimized by apply-
ing inclusion and exclusion criteria. The inclusion 
criteria encompass adult patients who are over 18 
years old, have been treated in the intensive care 
unit (ICU) for a minimum of 24 hours, and pos-
sess comprehensive data pertaining to the research 
variables. Patients who have stage 5 chronic kidney 
disease, a history of kidney transplantation, or a 
history of kidney replacement therapy (dialysis or 
hemofiltration) are excluded from the study based 
on specific criteria. Figure 1 illustrates the study 
flow and design.

Data Collection

Prospective data collection was conducted using 
patient medical records. Data collection was 
conducted by a skilled research team utilizing a 
structured data form. The data form contains de-
mographic information, including age, gender, and 
history of comorbidities such as hypertension, dia-
betes mellitus, heart disease, chronic lung disease, 
and chronic liver disease. It also includes clinical 
data, such as the primary diagnosis that led to ICU 
admission and the use of vasopressors in patients. 
Vasopressors use is administration of vasopressor 
drugs to increase blood pressure in emergent hy-
potensive situations and maintain adequate per-
fusion when patients being treated in ICU. The 
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presence of sepsis was determined by Sepsis-3 cri-
teria (suspected infection plus two out of four sys-
temic inflammatory response syndrome (SIRS) 
criteria; axilla temperature more than 38.3oC or 
less than 36oC, heart rate more than 90 bpm, re-
spiratory rate more than 20 or PaCO2 less than 32 
mmHg, white blood cell count more than 12,000 
or less than 4,000). The laboratory data were also 
evaluated, which includes serum creatinine levels 
at the intensive care unit (ICU) and during ther-
apy, serum urea levels, serum electrolyte levels 
(sodium, potassium, chloride), and other impor-
tant parameters like hemoglobin, leukocyte count, 
and lactate. 

The definition of AKI was established according 
to the KDIGO criteria, which serves as a globally 

recognized standard for diagnosing and categoriz-
ing AKI. The diagnosis of AKI based on alterations 
in serum creatinine levels or urine output occur-
ring within a 48-hour timeframe. The KDIGO cri-
teria for AKI in this study was AKI stage 1 which 
include a rise in serum creatinine of at least 0.3 
mg/dL within 48 hours a rise in serum creatinine 
of at least 1.5 times the baseline value within 7 
days, and a urine output of less than 0.5 mL/kg/
hour for 6 hours (12).

Ethical Approval

The study has received ethical approval from 
Health Research Ethics Committee of Faculty of 
Medicine, Andalas University, Padang, Indonesia 

Admission to ICU
(N=381)

Patients enrolled in the study
(N=352)

Baseline data collection when patient 
admitted to ICU

(Age, Sex, Comorbidities, Primary diagnosis, 
Vasopressor use, Serum creatinine level).

6 hours after ICU admission:
Collect data for urine output. 

48 hours after ICU admission:
Collect data for creatinine serum.

AKI (N=128)  Non-AKI (N=224)

• Uncomplete data (N=19)
• Chronic kidney disease (N=5)
• Hemodialysis (N=5)

Figure 1. Study flow diagram.
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(LB.01.03/5/8/501/2023). The study techniques ad-
hered to the principles outlined in the Declaration 
of Helsinki and relevant ethical guidelines.

Statistical Analysis

The data were analyzed using the statistical pro-
gram SPSS version 26 (IBM, Jakarta, Indonesia). 
The study employed descriptive analysis to pro-
vide a detailed description of the demographic and 
clinical characteristics of the patients, as well as 
the occurrence rate of AKI. The AKI and non-AKI 
groups were compared using bivariate analysis, 
employing either the chi-square test or an inde-
pendent t test to examine their features. The study 
employed multivariate logistic regression analysis 
to determine the factors that independently pre-
dict the occurrence of AKI. The regression model 
included only the variables that showed statisti-
cal significance (P<0.05) in the bivariate analy-
sis. Only factors that maintained their significance 
after accounting for other variables made up the 
final model. AKI predictor scores were derived 
using the regression coefficients from the final 
model. The score for each variable is obtained by 
multiplying its regression coefficient with the cor-
responding scale factor. The cumulative score is 
determined by summing the scores of all predic-
tor factors. The performance of the AKI prediction 
score was assessed by calculating the area under 
the curve (AUC) of the receiver operating char-
acteristic (ROC) curve. The AUC is a metric that 
quantifies the discriminatory power of a predic-
tion model. A value of 0.5 suggests that the model 
performs no better than random guessing, while a 
value of 1.0 indicates a flawless prediction model. 

Results

Table 1 displays the demographic and clinical 
characteristics of patients who encountered AKI 
and those who did not (non-AKI) while receiv-
ing care in the intensive care unit (ICU). There 
was a significant difference in age between the 
AKI and non-AKI groups, with a p-value of less 
than 0.001. The median age of AKI patients was 

65 years (IQR 55–72), which was higher than the 
median age of non-AKI patients at 52 years (IQR 
40–60). The gender distribution between the two 
groups did not show any statistically significant 
difference (P=0.985), suggesting that gender is not 
a risk factor for AKI in this population. The prev-
alence of hypertension was significantly greater in 
AKI patients (64.1%) compared to non-AKI pa-
tients (45.5%) (P<0.001). While there was a differ-
ence in the incidence rate between the two groups, 
this difference did not reach statistical signifi-
cance. There was a notable disparity in the primary 
diagnosis between the two groups, with a P-value 
of less than 0.001. AKI patients had a higher prev-
alence of sepsis (43.0%) compared to non-AKI pa-
tients (14.3%). The utilization of vasopressors was 
significantly higher in AKI patients (53.1%) com-
pared to non-AKI patients (20.1%) (P<0.001). 
There was a notable disparity in serum creatinine 
levels upon admission to the intensive care unit 
(ICU) and in 48 hours between the two groups 
(P<0.001). Patients with acute kidney injury (AKI) 
exhibited a higher median serum creatinine con-
centration of 1.3 mg/dL in comparison to non-
AKI patients. Table 1 demonstrates that being over 
60 years old, having hypertension, sepsis, using 
vasopressors, and having a serum creatinine level 
greater than 1.0 mg/dL at admission to the ICU are 
significant factors that increase the risk of AKI in 
ICU patients. 

Table 2 displays the results of a multivari-
ate logistic regression analysis that identifies au-
tonomous risk factors for the incidence of AKI 
in patients in the intensive care unit. The predic-
tors examined in this study were age over 60 years, 
a previous diagnosis of chronic kidney disease, 
sepsis, the use of vasopressors, and a serum creati-
nine level exceeding 1.0 mg/dL upon admission to 
the intensive care unit. This study included these 
variables in logistic regression model to develop a 
predictive score for the likelihood of acute kidney 
injury in ICU patients.

Patients aged 60 and above had a 3.21-fold 
greater probability of suffering AKI compared to 
younger patients (P<0.001). Patients who have 
previously had chronic kidney disease are at a 

Liliriawati Ananta Kahar: AKI Predictor Score in ICU Patients in Indonesia



140

Acta Medica Academica 2024;53(2):136-145

significantly increased risk, 2.87 times greater, of 
developing acute kidney injury (P<0.001). Patients 
diagnosed with sepsis had a risk of having acute 
kidney injury (AKI) that was 4.72 times great-
er than that of those without sepsis (P<0.001). 
Patients who were administered vasopressors 
had a 3.98-fold increased chance of developing 
AKI (P<0.001). Patients admitted to the ICU with 
serum creatinine levels exceeding 1.0 mg/dL had 

a 2.53-fold increased chance of developing AKI 
(P<0.001) with median value for AKI group is 1.3 
(IQR 1.0-1.8) and non AKI group is 0.8 (IQR 0.6-
1.0). All predictors in Table 2 have a P value less 
than 0.001, indicating that the results are highly 
statistically significant. Therefore, all these pre-
dictors can be deduced as significant independent 
risk factors for the onset of AKI in patients in the 
intensive care unit.

Table 1. Demographical and Clinical Characteristics of Patients

Characteristics AKI (N=128) Non-AKI (N=224) P-value

Age (years), median (IQR 65 (55-72) 52 (40-60) <0.001*

Gender, N (%)

Male 78 (60.9) 136 (60.7)
0.985†

Female 50 (39.1) 88 (39.3)

Comorbid disease, N (%)

Hypertension 82 (64.1) 102 (45.5) <0.001†

Diabetes mellitus 45 (35.2) 58 (25.9) 0.085†

Heart disease 38 (29.7) 42 (18.8) 0.032†

Chronic lung disease 25 (19.5) 30 (13.4) 0.128†

Chronic liver disease 12 (9.4) 18 (8.0) 0.679†

Main diagnosis, N (%)

Sepsis 55 (43.0) 32 (14.3) <0.001†

Heart failure 28 (21.9) 40 (17.9) 0.315†

Pneumonia 20 (15.6) 35 (15.6) 0.999†

Trauma/injury 15 (11.7) 22 (9.8) 0.603†

Others 10 (7.8) 95 (42.4) <0.001†

Vasopressor use, N (%) 68 (53.1) 45 (20.1) <0.001†

Serum creatinine levels upon admission to ICU (mg/dL), median (IQR) 1.3 (1.0-1.8) 0.8 (0.6-1.0) <0.001*

Serum creatinine levels in 48 hours after admission (mg/dL), median (IQR) 2.0 (1.5-2.8) 0.9 (0.7-1.2) <0.001*

Urine output (mL/kg/hour), median (IQR) 0.3 (0.2-0.4) 0.8 (0.6-1.0) <0.001*

*Independent t-test; †Chi-square test.

Table 2. Independent Predictors of Acute Kidney Injury (AKI) Determined by a Multivariate Logistic Regression Analysis

Predictors Regression coefficient Odds ratio (OR) 95% confidence interval (CI) P-value*

Age >60 years old 1.17 3.21 1.85 - 5.56 <0.001

History of chronic kidney disease 1.15 2.87 1.54 - 5.34 <0.001

Sepsis 2.43 4.72 2.58 - 8.65 <0.001

Vasopressor use 1.38 3.98 2.25 - 7.04 <0.001

Serum creatinine levels upon admission to ICU 
>1.0 mg/dL 0.92 2.53 1.42 - 4.51 <0.001

*Multivariate logistic regression analysis.
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This study’s multivariate logistic regression 
analysis yielded the AKI predictor score, which 
Table 3 displays. The regression coefficient quanti-
fies the extent to which a predictor variable affects 
the likelihood of AKI, while also taking into ac-
count the impact of other predictor factors. In lo-
gistic regression analysis, the regression coefficient 
were computed using a natural logarithm (ln) 
scale. The regression coefficient was transformed 
into an OR to facilitate understanding, comparing 
the likelihood (odds) of AKI between two patient 
groups with a one unit difference in the predictor 
variable. For example, the regression coefficient 
for people over the age of 60 is 1.17. Each addition-
al year of age above 60 raises the likelihood of AKI 

by a factor of 3.21, after accounting for the impact 
of other predictor variables. In order to create an 
AKI predictor score, the regression coefficient of 
each predictor variable is multiplied by a uniform 
scale factor. This results in a rounded score that is 
straightforward to read. The study utilized a scale 
factor of 10, resulting in a range of 0–10 for the 
AKI predictor score. The AKI predictor score is 
determined by summing the scores of all predictor 
variables. As the total score increases, so does the 
patient’s risk of developing AKI. 

The ROC curve depicted in Figure 2 demon-
strates the AKI prediction score’s efficacy in dis-
tinguishing between patients who develop AKI 
and those who do not. AUC=0.85 implies that 
the predictor score has high accuracy in predict-
ing AKI. A model’s performance improves when 
the ROC curve deviates more from the diagonal 
line, which represents a random prediction model. 
A 95% confidence interval (CI) of 0.80-0.90 sug-
gests that there is a 95% probability that the actual 
AUC value in the population falls within that spe-
cific range. This demonstrates the reliability of the 
study’s findings and their applicability to a broad-
er population.

Table 3. Acute Kidney Injury Predictor Score

Predictors Score*

Age > 60 years old 2

History of chronic kidney disease 2

Sepsis 3

Vasopressor use 2

Serum creatinine levels upon admission to ICU >1.0 
mg/dL

1

*Range scale from 0-10. Low risk score: 0-3, high risk score: 8-10.

Figure 2. ROC curve for AKI predictor score.
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Discussion

This study successfully identified five important in-
dependent predictors of acute kidney injury (AKI) 
development in intensive care unit (ICU) patients 
in Padang City, Indonesia. Individuals aged over 
60 years, those with a history of chronic kidney 
disease, those with sepsis, those who have used va-
sopressors, and those with a serum creatinine level 
exceeding 1.0 mg/dL at admission to the intensive 
care unit are among the predictors. The findings 
align with current scientific evidence and enhance 
our understanding of the etiology of AKI and its 
therapeutic implications. Aging is an intricate and 
multifaceted physiological process that impacts 
different organ systems, including the kidneys. As 
individuals get older, their kidney function gradu-
ally declines (13). This includes a reduction in glo-
merular filtration rate (GFR), a decrease in kidney 
mass, and a decrease in the ability to concentrate 
urine. The decline in kidney function in elder-
ly adults increases their susceptibility to stressors 
that might induce AKI, such as hypovolemia, in-
fections, and drug-induced nephrotoxicity (14, 
15). Furthermore, older adults frequently have co-
morbidities such as hypertension, diabetes mel-
litus, and cardiovascular disease, which heighten 
the risk of AKI. These coexisting medical condi-
tions can hasten the deterioration of kidney func-
tion and heighten the vulnerability to sudden 
kidney damage. People with chronic kidney dis-
ease (CKD) have limited renal function, which 
makes them more likely to have their kidney func-
tion decline due to things like low blood volume, 
infections, and medications that damage the kid-
neys. Even a slight reduction in GFR can result in 
medically significant acute kidney injury in in-
dividuals with chronic kidney disease (14). Also, 
people with chronic kidney disease often have 
problems with their electrolytes, metabolic acido-
sis, and anemia. These can make the patient’s con-
dition worse and increase the risk of complications 
related to AKI.

Sepsis is a primary contributor to the develop-
ment of AKI in the ICU (9, 16). Sepsis induces a 
multifaceted systemic inflammatory reaction that 

involves the liberation of several inflammatory 
agents, including cytokines, chemokines, and free 
radicals (17). The presence of these inflammato-
ry mediators can lead to impaired endothelial cell 
function, reduced kidney blood flow, and tubule 
damage, all of which contribute to the develop-
ment of AKI (18, 19). Also, people with sepsis often 
have low blood pressure, less blood volume, and 
are given vasopressor drugs, all of which can make 
it harder for the kidneys to work and increase the 
risk of AKI. Vasopressors are administered to el-
evate blood pressure in individuals experiencing 
hypotension or shock (20, 21). Nevertheless, the 
administration of vasopressors can induce renal 
vasoconstriction, diminish renal blood flow, and 
initiate renal ischemia. Renal ischemia can cause 
tubular cell damage and initiate AKI. Furthermore, 
vasopressors can affect renal endothelial cell func-
tion and increase glomerular capillary permeabil-
ity. This might result in the presence of protein in 
the urine and worsen damage to the kidneys.

The body eliminates serum creatinine, a by-
product of the breakdown of creatine phosphate 
in muscle, through the kidneys. Rising levels of 
serum creatinine are indicative of a decline in the 
GFR and serve as an early indication of compro-
mised kidney function (22). Patients who have 
serum creatinine levels greater than 1.0 mg/dL 
upon admission to the ICU are at a heightened 
risk of developing AKI due to pre-existing im-
pairment of their kidney function. Numerous 
causes during care in the ICU, such as hypovole-
mia, sepsis, and the administration of nephrotox-
ic medications, can exacerbate the compromised 
kidney function (22, 23). Compelling evidence of 
biological plausibility supports the conclusions of 
this investigation. 

Aging leads to a decline in the kidneys’ normal 
functioning, while a previous diagnosis of chron-
ic kidney disease implies past kidney damage (14). 
Sepsis initiates a widespread inflammatory reac-
tion that can harm the kidneys. The use of vaso-
pressors can cause the kidneys’ blood vessels to 
narrow and blood flow to be reduced, resulting in 
tissue damage (20). Elevated levels of creatinine in 
the blood suggest impaired kidney function. The 
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results of this investigation are consistent with 
prior studies conducted in various regions around 
the world. Multiple studies have identified age, 
previous chronic kidney disease, sepsis, and the 
use of vasopressors as separate risk factors for AKI 
among patients in the ICU (24-26). Additional 
research has also demonstrated that the levels of 
serum creatinine upon admission to the ICU are a 
significant indicator of AKI (27).

This work has significant therapeutic implica-
tions for the management of patients in the in-
tensive care unit. This study establishes a solid 
foundation for the creation of prevention and 
early intervention programs by identifying sepa-
rate risk factors for AKI. Once generated, the AKI 
predictor score serves as a valuable tool for identi-
fying patients who are at a higher risk of develop-
ing AKI and assessing their individual risk levels. 
AKI prediction scores can serve as a helpful tool in 
guiding clinical decision-making in the ICU. We 
might subject patients with elevated scores to en-
hanced monitoring, enabling prompt intervention 
to avert or mitigate the severity of AKI. Possible 
therapies may involve adjusting fluid volume, re-
fraining from using nephrotoxic medications, and 
constantly monitoring renal function.

However, our study has limitations. We con-
ducted the study in Padang city, West Sumatra, 
where the population primarily consists of Malay 
and Minang ethnicities. While this research makes 
a significant contribution to the understanding of 
AKI in Indonesian ICU patients, additional re-
search is still required. The AKI predictor score 
that has been created must undergo external val-
idation in a larger and more diversified group of 
patients in the intensive care unit in Indonesia. 
There is a need for future studies that have specif-
ic plans to assess the effects of using AKI predic-
tor scores on patient clinical outcomes, including 
death, length of hospital stay, and the requirement 
for renal replacement medication. Novel biomark-
ers like NGAL, KIM-1, and IL-18 could be used to 
help predict AKI, but more research needs to be 
done on this topic. Utilizing both biomarkers and 
clinical predictor scores can improve AKI predic-
tion precision and provide more targeted therapies 

(12, 24). Additional investigation could reveal ad-
ditional risk factors that may lead to AKI in ICU 
patients, including genetics, environmental vari-
ables, and pharmacological interactions.

Conclusion

This study clearly shows that people over 60 who 
have had chronic kidney disease, sepsis, or used 
vasopressors in the past, or who had serum creat-
inine levels above 1.0 mg/dL when they were ad-
mitted to the ICU in Padang City, Indonesia, are 
at a higher risk for acute kidney injury. The newly 
created AKI predictor score has the potential to 
enhance ICU patients’ treatment by facilitating 
prompt identification, risk assessment, and early 
intervention in patients with a high likelihood of 
developing AKI. Additional research is required to 
confirm and improve the use of these prediction 
scores in clinical practice.

What Is Already Known on This Topic: 
Several AKI diagnostic tools to assist doctors in identifying individu-
als at heightened risk for AKI has been established. The scores utilize 
a range of clinical and laboratory factors, including age, comorbidities, 
administration of nephrotoxic medications, and fluctuations in blood 
creatinine levels, to determine the likelihood of AKI for individual pa-
tients. These ratings are limited in their ability to accurately predict AKI 
in patients with specific circumstances, including chronic kidney disease, 
multiple organ failure, and those receiving renal replacement therapy.

What This Study Adds: 
This study establishes a solid foundation for the creation of prevention 
and early intervention programs by identifying separate risk factors for 
AKI. Once generated, the AKI predictor score serves as a valuable tool 
for identifying patients who are at a higher risk of developing AKI and 
assessing their individual risk levels. AKI prediction scores can serve as 
a helpful tool in guiding clinical decision-making in the ICU. The newly 
created AKI predictor score has the potential to enhance ICU patients’ 
treatment by facilitating prompt identification, risk assessment, and 
early intervention in patients with a high likelihood of developing AKI.

Conflict of Interest: The author declares that she has no con-
flict of interest.

References

1. Kellum JA, Romagnani P, Ashuntantang G, Ronco C, 
Zarbock A, Anders HJ. Acute kidney injury. Nat Rev Dis 
Primers. 2021;7(1):52. doi: 10.1038/s41572-021-00284-z.

Liliriawati Ananta Kahar: AKI Predictor Score in ICU Patients in Indonesia



144

Acta Medica Academica 2024;53(2):136-145

2. Makris K, Spanou L. Acute Kidney Injury: Definition, 
Pathophysiology and Clinical Phenotypes. Clin Bio-
chem Rev. 2016;37(2):85-98. PMID: 28303073; PMCID: 
PMC5198510.

3. Pickkers P, Darmon M, Hoste E, Joannidis M, Legrand 
M, Ostermann M, et al. Acute kidney injury in the criti-
cally ill: an updated review on pathophysiology and man-
agement. Intensive Care Med. 2021;47(8):835-50. doi: 
10.1007/s00134-021-06454-7. Epub 2021 Jul 2.

4. Case J, Khan S, Khalid R, Khan A. Epidemiology of 
acute kidney injury in the intensive care unit. Crit Care 
Res Pract. 2013;2013:479730. doi: 10.1155/2013/479730. 
Epub 2013 Mar 21.

5. Hoste EA, Bagshaw SM, Bellomo R, Cely CM, Colman 
R, Cruz DN, et al. Epidemiology of acute kidney injury 
in critically ill patients: the multinational AKI-EPI study. 
Intensive Care Med. 2015;41(8):1411-23. doi: 10.1007/
s00134-015-3934-7. Epub 2015 Jul 11. 

6. Abebe A, Kumela K, Belay M, Kebede B, Wobie Y. Mor-
tality and predictors of acute kidney injury in adults: a 
hospital-based prospective observational study. Sci Rep. 
2021;11(1):15672. doi: 10.1038/s41598-021-94946-3.

7. Hidayat H, Pradian E, Kestriani ND. Frequency, length of 
stay and mortality of patients with acute kidney injury at 
ICU Dr Hasan Sadikin Hospital Bandung. J Anestesi Peri-
operatif. 2020;8(2):108-18. doi: 10.15851/jap.v8n2.2054.

8. Peerapornratana S, Manrique-Caballero CL, Gómez H, 
Kellum JA. Acute kidney injury from sepsis: current con-
cepts, epidemiology, pathophysiology, prevention and 
treatment. Kidney Int. 2019;96(5):1083-99. doi: 10.1016/j.
kint.2019.05.026. Epub 2019 Jun 7.

9. White KC, Serpa-Neto A, Hurford R, Clement P, Laupland 
KB, See E, et al. Sepsis-associated acute kidney injury in 
the intensive care unit: incidence, patient characteristics, 
timing, trajectory, treatment, and associated outcomes. 
A multicenter, observational study. Intensive Care Med. 
2023;49(9):1079-89. doi: 10.1007/s00134-023-07138-0. 
Epub 2023 Jul 11.

10. Rezk YE, Ibrahim ME, Aglan BM, Seif EA. Prognostic 
value of RIFLE criteria for acute kidney injury in the criti-
cally ill patients. Benha J Applied Sci. 2020;5(3):223-8. 
doi: 10.21608/bjas.2020.135983.

11. Huber W, Schneider J, Lahmer T, Kuchle C, Jungwirth 
B, Schmid R, et al. Validation of RIFLE, AKIN, and a 
modified AKIN definition (“backward classification”) of 
acute kidney injury in a general ICU; Analysis of a 1-year 
period. Medicine. 2018;97(38):e12465. doi:  10.1097/
MD.0000000000012465.

12. Kellum JA, Lameire N; KDIGO AKI Guideline Work 
Group. Diagnosis, evaluation, and management of acute 
kidney injury: a KDIGO summary (Part 1). Crit Care. 
2013;17(1):204. doi: 10.1186/cc11454.

13. Noronha IL, Santa-Catharina GP, Andrade L, Coelho VA, 
Jacob-Filho W, Elias RM. Glomerular filtration in the ag-

ing population. Front Med (Lausanne). 2022;9:769329. 
doi: 10.3389/fmed.2022.769329.

14. Wu Y, Hao W, Chen Y, Chen S, Liu W, Yu F, et al. Clinical 
features, risk factors, and clinical burden of acute kidney 
injury in older adults. Ren Fail. 2020;42(1):1127-34. doi: 
10.1080/0886022X.2020.1843491.

15. Infante B, Franzin R, Madio D, Calvaruso M, Maiorano 
A, Sangregorio F, et al. Molecular Mechanisms of AKI 
in the Elderly: From Animal Models to Therapeutic In-
tervention. J Clin Med. 2020;9(8):2574. doi: 10.3390/
jcm9082574. 

16. Kuwabara S, Goggins E, Okusa MD. The Pathophysiol-
ogy of Sepsis-Associated AKI. Clin J Am Soc Nephrol. 
2022;17(7):1050-69. doi: 10.2215/CJN.00850122. Epub 
2022 Jun 28.

17. Ahn YH, Yoon SM, Lee J, Lee SM, Oh DK, Lee SY, et al. 
Early Sepsis-Associated Acute Kidney Injury and Obesity. 
JAMA Netw Open. 2024;7(2):e2354923. doi: 10.1001/ja-
manetworkopen.2023.54923.

18. Akbar H, Novadian, Saleh MI. The effect of oral n-acetyl 
cysteine administration on acute kidney injury patients 
at Dr. Mohammad Hoesin General Hospital, Palem-
bang, Indonesia. Biosci Med J Biomed Translat Res. 
2023;7(11):3715-9. doi: https://doi.org/10.37275/bsm.
v7i11.882.

19. Nurcahyani I, Septanti R, Arfania M. Risk factors and clin-
ical course of patients with acute kidney injury: a system-
atic literature review. Eureka Herba Indo. 2023;4(3):275-
9. doi: https://doi.org/10.37275/ehi.v4i3.82.

20. Busse LW, Ostermann M. Vasopressor Therapy and Blood 
Pressure Management in the Setting of Acute Kidney In-
jury. Semin Nephrol. 2019;39(5):462-72. doi: 10.1016/j.
semnephrol.2019.06.006.

21. Fage N, Asfar P, Radermacher P, Demiselle J. Norepineph-
rine and Vasopressin in Hemorrhagic Shock: A Focus on 
Renal Hemodynamics. Int J Mol Sci. 2023;24(4):4103. doi: 
10.3390/ijms24044103.

22. Kwiatkowska E, Kwiatkowski S, Dziedziejko V, Tomasie-
wicz I, Domański L. Renal Microcirculation Injury as the 
Main Cause of Ischemic Acute Kidney Injury Develop-
ment. Biology (Basel). 2023;12(2):327. doi: 10.3390/biol-
ogy12020327.

23. Buse S, Mager R, Mazzone E, Mottrie A, Frees S, Hafer-
kamp A. Impact of Blood Loss on Renal Function and In-
teraction with Ischemia Duration after Nephron-Sparing 
Surgery. Curr Oncol. 2022;29(12):9760-6. doi: 10.3390/
curroncol29120767.

24. Jiang YJ, Xi XM, Jia HM, Zheng X, Wang MP, Li W, et 
al. Risk factors, clinical features and outcome of new-
onset acute kidney injury among critically ill patients: 
a database analysis based on prospective cohort study. 
BMC Nephrol. 2021;22(1):289. doi: 10.1186/s12882-021-
02503-x.

25. Minja NW, Akrabi H, Yeates K, Kilonzo KG. Acute Kid-
ney Injury and Associated Factors in Intensive Care 



145

Units at a Tertiary Hospital in Northern Tanzania. Can 
J Kidney Health Dis. 2021;8:20543581211027971. doi: 
10.1177/20543581211027971.

26. Abd ElHafeez S, Tripepi G, Quinn R, Naga Y, Abdelmo-
nem S, AbdelHady M, et al. Risk, Predictors, and Out-
comes of Acute Kidney Injury in Patients Admitted to 

Intensive Care Units in Egypt. Sci Rep. 2017;7(1):17163. 
doi: 10.1038/s41598-017-17264-7.

27. Kang HR, Lee SN, Cho YJ, Jeon JS, Noh H, Han DC, 
et al. A decrease in serum creatinine after ICU admis-
sion is associated with increased mortality. PLoS One. 
2017;12(8):e0183156. doi: 10.1371/journal.pone.0183156.

Liliriawati Ananta Kahar: AKI Predictor Score in ICU Patients in Indonesia


