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ABSTRACT
Objective: This study aims to determine the diagnostic utility of IL-18 for early diagnosis of AKI by comparing it with the rou-
tinely used marker serum creatinine.

Material and Methods: This validation study was carried out in the Department of Pathology, Khyber Medical College, Pesha-
war from September 2021 to February’2022. A total of 156 patients with Acute Kidney Injury were recruited from the intensive 
care units of three Peshawar tertiary care hospitals. Serum and urinary samples were taken at the time of admission and 48 
hours after admission to estimate Serum creatinine level and urinary IL-18. Comparisons were made between the diagnostic 
utility of Urinary IL-18, and serum creatinine using the paired t-test. Sensitivity, specificity, positive predictive value, and neg-
ative predictive values were calculated.

Results: This study included 156 acute kidney injury (AKI) patients. The mean creatinine level on admission was 0.90 ± 0.26 
mg/dl; after 48 hours of admission, it was 1.38 ± 0.70 mg/dl. Similarly, IL-18 on admission was 130.14 ± 61.31 pg/ml while 
after 48 hours it was 290.32 ± 136.50 pg/ml. IL-18 levels of ≥75 pg/ml with a positive predictive value of 100% and a negative 
predictive value of 29% can be used as a cutoff in the diagnosis of AKI in patients after 48 hours of admission. 

Conclusion: Due to high sensitivity and specificity, Urinary IL-18 can predict AKI 24-48 hours before the onset of renal injury 
and can be used as an early marker for this purpose. 
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INTRODUCTION
A quick decline in function including both structur-

al damage and loss of function is known as Acute Kidney 
Injury (AKI). 1 Possible causes of AKI include acute tubular 
necrosis, hypovolemia (because of hemorrhage, burns, 
sepsis, etc), urinary tract blockage, direct kidney injury 
and certain drugs. 2

Acute Kidney Injury is known for contributing sig-
nificantly to increased morbidity and death, particularly in 
critically ill patients. 3 In routine, Serum Creatinine (SCr) 
and Urinary output are the two indicators used to detect 
a decline in renal function. 4 Reduction in glomerular fil-
tration rate, declining acid-base, and electrolytes are also 
present. 2 Acute kidney injury per Kidney Disease Improv-
ing Global Outcome (KDIGO) is defined as an increase of 
SCr by 0.3mg/dl or more in 48 hours or an increase of SCr 
up to 1.5 times or more within the last 7 days.

SCr often predicts a poorer outcome, and the di-
agnosis of AKI may be overlooked if urine output is not 
measured. 4 However, it is known that they have limita-
tions. SCr detects deterioration in renal function when it 
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has already deteriorated by 50 percent; it is only appli-
cable when the human body is in a steady state (and not 
when renal function is declining) which can take a signif-
icant amount of time, particularly when a patient is in the 
ICU. 5 In addition, it does not correlate perfectly with GFR. 
It is affected by factors outside of renal function, such 
as the individual’s muscle mass, drugs containing salic-
ylates, and nutrition. 6 Also, SCr is a functional measure 
of kidney function and not a kidney damage marker. 7 In 
contrast, the urinary output is also influenced by extrare-
nal variables such as water intake and vigorous activity. 3

When biological and molecular alterations lead 
to cell destruction, kidney disease ensues. 8 It is of the 
utmost significance to detect AKI early and accurately to 
provide rapid therapy and enhance the clinical outcome. 
Numerous developments have been made towards this 
end. Biomarkers can be used to detect the early onset of 
AKI and to plan its recovery. Urinary Interleukin-18 is one 
of these emerging biomarkers that can detect early deteri-
oration in Kidney Function and avoid problems, therefore 
preventing a lifetime of dialysis or renal replacement ther-
apy. 6

Interleukin-18 (IL-18) is a cytokine belonging to the 
IL-1 cytokine family. Various cells, including monocytes, 
macrophages, and proximal tubular epithelial cells, pro-
duce it. Initially generated as an inactive precursor of 23 
kDa, it is converted to an active cytokine of 18.3 kDa by 
caspase 1. 9, 10 Intercalated cells in the distal convolut-
ed tubule, connecting tubule, and collecting duct of the 
kidneys produce this cytokine. Post-injury, IL-18 begins to 
rise six hours after the damage and reaches its peak of 
around 25 times the normal value twelve hours later. 11 
The significant diagnostic function of IL-18 as a predictor 
of severe AKI was identified for the first time in animal ex-
periments. 12

AKI is among the top causes of death in intensive 
care units. To limit the problems associated with it, early 
detection and appropriate care are required, which is not 
attainable with our current biomarkers. This study aims to 
compare the use of urine IL-18 in the early diagnosis of AKI 
as compared to the gold standard SCr.

MATERIAL AND METHODS
This validation study was carried out at the Chem-

ical Pathology Department of the Khyber Medical College, 
Peshawar from September’2021 to February’2022. Pa-
tients were recruited from the intensive care units of three 
Peshawar tertiary care hospitals: Lady Reading Hospital, 

Khyber Teaching Hospital, and Hayatabad Medical Com-
plex, Peshawar. Using the WHO sample size calculator, 
the sample size was calculated to be 156. Non-probability 
sampling techniques were utilized. 

After receiving approval from the Advance Study 
Review Board of Khyber Medical University, Peshawar, 
and Ethical approval from Khyber Medical College, Pesha-
war, the study was commenced. First, consent was taken 
followed by a detailed history from the patient along with 
general physical and systematic examination. Patients 
over the age of 18 who were critically ill, exhibiting AKI 
symptoms, and admitted to the ICU for fewer than four 
hours were included, while all the patients with a history 
of end-stage renal disease or chronic dialysis, post-kidney 
transplantation, end-stage liver disease or terminal can-
cer, patients on steroids and post-cardiopulmonary resus-
citation were excluded from the study.

A detailed proforma containing the demographic 
information and symptoms of the patients was filled out. 
Blood and urine samples were collected at admission and 
48 hours later. The blood sample was extracted aseptically 
from a vein, placed in a gel tube, centrifuged to separate 
serum, and kept between 2-8 C. SCr was estimated on 
a fully automated chemical pathology analyzer (Cobas 
6000). The urinary IL-18 levels were tested at Khyber Med-
ical University using an Enzyme-Linked Immunosorbent 
Assay (ELISA) kit that detects IL-18 in urine on an ELISA 
Plate Reader.

The data was analyzed on Statistical Package for 
the Social Sciences (SPSS) 26. For numerical data mean 
and standard deviation were calculated. Comparisons 
were made between the diagnostic utility of Urinary IL-18, 
and serum creatinine using the paired t-test. Consider-
ation of a P-value of less than 0.05 was statistically signif-
icant. The sensitivity, specificity, positive predictive value, 
and negative predictive values were calculated. The area 
under the curve (AUC) was calculated from the receiver 
operating curve (ROC). 

RESULTS
In this validation study, 156 acute kidney failure 

(AKI) patients were included. Table 1 shows the demo-
graphic characteristics of the participants. 

Regarding comorbidities, 101(64.74%) had no as-
sociated comorbidities, 22 (14.10%) had diabetes melli-
tus, 11(7.05%) had hypertension, while 21(13.46%) had 
both hypertension and diabetes mellitus and 1 (0.64%) 
had cardiovascular disease.
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Table No 1. Demographic characteristics of the participants. 
n=156

Variable Frequency Percentage 

Gender 

Male 94 60.3%

Female 62 39.7%

Age group 

18-25 years 38 24.4%

26-35 years 38 24.4%

36-45 years 30 19.2%

46-55 years 21 13.5%

>55 years 29 18.6%

Marital status

Married 125 80.1%

Unmarried 31 19.9%

Education status 

Primary school 36 23.1%

Middle school 22 14.1%

High school 2 1.3%

College 18 11.5%

University 25 16.0%

Illiterate 53 34.0%

Table No 2: Mean creatinine and IL 18 level on admission 
and after 48 hours. (n=156)

Serum 
Creati-

nine(mg/
dl) on ad-
mission
(n=156) 

Serum 
Creati-

nine (mg/
dl) after 
48 hours 
(n=142)

IL18 (pg/
ml)

on admis-
sion 

IL18
(pg/ml) 
after 48 
hours 

Mean 0.90 1.38 130.14 290.32

Std. Devi-
ation

0.26 0.70 61.31 136.50

Table No 3: Predict AKI on admission: AUC=0.911 (0.844-
0.977)

IL-18(pg/
ml)

Sensitiv-
ity 

Specific-
ity 

PPV NPV

>50 83.33 12.50 86 27

>75 83.33 18.71 85 27

>100 58.33 29.86 83 22

>200 8.33 77.08 81 21

Table No 4 Predict AKI after 48 hours: Area under curve 
(AUC): 0.904 (0.831-0.977)

IL-18(pg/
ml)

Sensitivity Specificity PPV NPV

>50 100 2.78 100 34

>75 100 3.47 100 29

>100 83.33 10.42 81.25 27

>200 75.0 77.08 76.24 22

Table No 5: Paired t-test of serum creatinine and IL 18, on 
admission and after 48 hours. n=156 (Value < 0.001 is 

significant)

Mean Std. 
Deviation

P-Value

On 
admission

Serum 
Creatinine 

(mg/dl)

0.90 0.26313 0.000

IL18 (pg/ml) 130.14 61.31245

After 48 
Hours

Serum 
Creatinine 

(mg/dl)

1.21 0.28540 0.000

IL18 (pg/ml) 290.32 136.49869

Mean values of serum creatinine and urinary in-
terleukin-18 levels on admission and after 48 hours are 
shown in Table 2.

The sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV) of IL-18 at the 
time of admission and after 48 hours are shown in Tables 
3 and 4.

By applying paired t-test, it was noted that on ad-

Fig 1: ROC curve showing sensitivity and specificity 
of IL18 on admission and after 48 hours.

mission the creatinine – IL-18 pair was statistically signifi-
cant with a p-value of <0.001, similarly after 48 hours cre-
atinine and IL-18 were significant with a p-value of <0.001. 
(Table 5) 

Figure 1 shows ROC showing sensitivity and spec-
ificity of IL18 on admission and after 48 hours. Our study 
showed an Area under the curve (AUC) of 0.91 at admis-
sion and 0.90 after 48 hours.
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CONCLUSION
Our study suggests that IL-18 levels rise approx-

imately 24-48 hours before full-blown AKI develops and 
can be rapidly measured. We obtained the best cutoff 
level for urine IL-18 at the time of admission and after 48 
hours as the most accurate for early diagnosis of AKI. It is 
a helpful marker in Acute Kidney Injury and proves to be 
superior in earlier detection than Serum Creatinine as it 
may detect AKI a day or two earlier. 
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