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Abstract 
Background: Several biomarkers have been thrown into limelight to be an early predictor of Acute Kidney Injury 

(AKI). Aim and Objectives: To establish the relation between Urinary IL-18 (UIL-18) and AKI and the reliability for 

use as early markers in the detection of AKI compared to pre-existing surrogate markers for kidney injury such as 

creatinine and urea. Material and Methods: This is a cross-sectional study which was conducted at Gandhi Hospital, 

Hyderabad. Study was conducted for duration between 2018-2020 among the patients presenting with the history of 

snake bite. Total 80 patients with history of snake bite were included in present study after obtaining the informed 

consent from them all. The patients were followed up and the data were collected in proforma. Results: Mean age of 

the patients in present study was 39.32 ± 8.95 years of age, with male preponderance. Majority of the patients came 

with history of viper bite (45%) followed with unknown snake bite (30%), and (12.5%) each with cobra and krait 

bite. At 12 hr of admission, IL-18 showed a significant higher mean among AKI patients compared to urea and 

creatinine which were within the normal range. At 48 hr, all the three variables were significantly higher in AKI 

patients compared to patients without AKI. The cut-off of the 35.31 pg/ml of the UIL-18 was assessed to predict the 
th 

AKI at 12 hr of follow-up with sensitivity of 48% and specificity of 93.3%. Conclusion:IL-18 helps to predict the 

occurrence of the AKI among the patients with snake bite when the urea and serum creatinine levels are well within 

the normal range at the 12 hr of the admission. There is a strong strength of association between the blood urea and 

serum creatinine with the UIL-18.
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Complications linked to the kidneys are seen in 

majority of the patients with poisonous snake 

bites. Such renal failure, typically due to acute 

tubular necrosis, is also reversible. However, if 

bilateral cortical necrosis occurs, the prognosis for 

renal recovery is grimmer. Several biomarkers 

have been thrown into limelight to be an early 

predictor of Acute Kidney Injury (AKI). 

Neutrophil Gelatinase Associated Lipocalcin 

(NGAL), cystatin-C, Urinary IL-18 (UIL-18), 

Kidney Injury Molecule (KIM-I) are some of 

them. UIL-18 is one such marker of varying 

Introduction

Snake bite poisoning has been known to man since 

ancient times. Bite concentrations are highest in 

temperate and tropical regions where man-made 

farming continues to occur. In India, a significant 

proportion of snake bites occur while people are 

working barefoot in the fields or walking at night. 

Latest figures show between 1.2 million and 5.5 

million snakebites worldwide per year, with 

421,000-1,841,000 envenoms and 20,000–94,000 

deaths. Several educational and preventive steps 

should be taken to protect farm workers who are 

the key victims of such accidents[1-2].
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outcomes. Previous studies have shown that UIL-

18 has been increased in mouse and human AKI. 

However, the thresholds for predicting early AKI, 

sensitivity and specificity and predictive values 

have not been clearly established [3]. The UIL-18 

research was conducted to know the usefulness of 

this biomarker in predicting AKI earlier than now. 

The forum to test this study was selected for 

patients admitted with snake bite and for acute 

kidney injury.

Material and Methods

It was a cross-sectional non-interventional study in 

patients admitted to Gandhi Hospital with snake 

bite from duration 2018-2020 were included in 

study. Total of 80 patients fulfilling the inclusion 

criteria were included in present study after 

obtaining institutional ethical clearance 

(ECR/Inst/Ap/2013/RR-16, dated 21-06-2017) 

and the informed consent from all the participants.

Inclusion criteria: All the patients admitted with 

history of snake bite 

Exclusion criteria: Patients with existing renal 

parenchymal disease, other condition predisposing 

AKI: diabetes mellitus, hypertension, sepsis, 

shock and cardiovascular disease, infection or 

inflammation, nephrotoxic agent / medication.

All the patient data was collected in the proforma. 

The all-basic investigation and UIL-18 at 12hr 

and 48hr conducted in patients.

Statistical analysis 

All the data were collected in pre-designed 

proforma and recorded in excel sheet. The 

demographic data of patients are presented as 

frequency, percentage and summarized using the 

mean, standard deviation. The data are represented 

using the pie chart and bar graphs. The mean 

difference between the independent continuous 

variable was analysed using student t-test and the 

mean difference between the dependent conti-

nuous variables was analysed using paired t-test. 

The strength of association between variables was 

analysed using the Pearson's correlation. The 

receiver operating curve was used to assess the 

diagnostic accuracy of IL-18 to predict AKI 

against the creatinine. Value of p < 0.05 was 

considered statistically significant and the 

statistical analysis was performed on SPSS v21 

operating on windows 10.

Results

Among them, 51 were male and 29 were female 

patients. The mean age of the patients in present 

study was 39.32 ± 8.95 years of age. In present 

study, majority of the patients came with history 

of viper bite (45%) followed with unknown snake 

bite (30%), and (12.5%) each with cobra and krait 

bite (Table 1).

At 12hr of admission among the 80 patients, 50 

developed AKI while remaining 30 were with no 

AKI. There was no significant difference in the 

mean level of blood urea and serum creatinine 

among the patients who developed AKI. There 

was a significant higher mean of UIL-18 in 

patients presented with AKI compared to normal 

patients (p < 0.01). UIL-18 was early to be 

elevated in urine, where the creatinine and urea 

were within the normal range (Table 2).

In present study, on comparison with type of snake 

bite, there was no significant difference in the 
th blood urea, creatinine and the UIL-18 at the 12 hr 

of follow-up (Table 3).
th In present study, at the 48 hr of follow-up, the 

mean level of the blood urea, creatinine and the IL-

18 was significantly higher among the patients 
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with history of viper bite and unknown snake bite 

compared to the cobra and krait (p < 0.01) (Table 

4).

On Pearson's correlation, at 12 hr, there was a 

significant weak positive association between the 

blood urea with the serum creatinine and the UIL-

18. However, no significant association between 

serum creatinine with UIL-18 (Table 5).

In present study, there was significant increase in 

the blood level of urea, creatinine and UIL-18 at 
th th 48 hr compared to the 12 hr of measurement 

among the patients (p<0.01) (Table 6).

On Pearson's correlation, at 48 hr, we found a 

significant strong positive association between 

the blood urea, serum creatinine and the UIL-18 

(p<0.001) (Table 7).

The ROC showed a significant higher AUC or the 

IL-18 (AUC=0.716) compared to the serum 

creatinine (AUC=0.587) and the blood urea 

(AUC=0.576). The cut-off of the 35.31 pg/ml of 
th the UIL-18 was assessed to predict the AKI at 12

hr of follow-up, we results are as:

§ Sensitivity = 48% (95% CI = 33.66% to 

62.58%) 

§ Specificity = 93.3% (95% CI = 77.93% to 

99.18%) 

§ NPV = 87.77% (95% CI = 84.40% to 90.50%) 

§ PPV = 64.29% (95% CI =31.39% to 87.63%) 

§ Accuracy = 84.27% (95% CI = 74.41% to 

91.45%) 

§ OR = 12.93 (95% CI = 2.776 to 60.16) (Table 

8)

Table 1: Distribution of type of snake bite 
in patients 

Type of snake Frequency Percentage

Cobra 10 12.5

Krait 10 12.5

Unknown 24 30.0

Viper 36 45.0

Total 80 100.0

Table 2: Mean difference of blood urea, creatinine and UIL-18 at 12 hr 
between the groups

Parameters Absent Present p

Blood urea at 12 hr mg/dl 25.49 ± 6.37 26.31 ± 4.60 0.503

Serum creatinine at 12 hr mg/dl 0.75 ± 0.10 0.78 ± 0.14 0.429

UIL-18 at 12 hr pg/ml 31.67 ± 2.90 35.23 ± 4.49 **0.001

*p<0.05 is statistically significant; p<0.001 is statistically highly significant. Values were expressed in Mean ± SD
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Parameters Cobra Krait Viper Unknown p

Blood Urea at 12 hr mg/dl 26.31 ± 7.20 25.71 ± 5.79 26.15 ± 4.05 25.77 ± 6.20 0.987

Serum Creatinine at 12 hr mg/dl 0.77 ± 0.11 0.74 ± 0.11 0.76 ± 0.15 0.79 ± 12 0.732

UIL-18 at 12 hr pg/ml 32.1 6 ± 4.53 33.11± 2.92 34.84 ± 4.50 33.52 ± 4.31 0.281

Table 3: Comparison of the mean level of blood urea, creatinine and UIL-18 among different 
type of snake bite groups at 12 hr

*p<0.05 is statistically significant; p<0.001 is statistically highly significant.Values were expressed in Mean ± SD

Table 4: Comparison of the mean level of blood urea, creatinine and UIL-18 among different 
snake bite group at 48 hr

Parameters Cobra (a) Krait (b) Viper (c) Unknown (d) p

Blood Urea 
at 48 hr mg/dl

*c, d
32.20 ± 22.71

* c,d
32.51 ± 25.32 80.08 ± 25.52 76.95 ± 30. 64 **

0.001

Serum Creatinine 
at 48 hr mg/dl 

*c,d1.02 ± 0.73 *c,d0.96 ± 0.77 2.45 ± 0.79 2.29 ± 0.93 ** 0.001

UIL-18 
at 48 hrpg/ml 

* c,d
41.97 ± 31.56

* c,d
43.40 ± 29.97 105.55 ± 34. 01 97.32 ± 38.43 **

0.001

*p<0.05 is statistically significant; p<0.001 is statistically highly significant. Values were expressed in Mean ± SD

Table 5: Comparison of mean level of blood urea, creatinine and UIL-
18 at 12 hr and 48 hr of follow-up

Parameters At 12 hr At 48 hr p

Blood Urea in mg/dl 26.0 ± 5.31 67.20 ± 33.24 0.001** 

Serum Creatinine in mg/dl 0.77 ± 0.12 2.03 ± 1.01 0.001** 

UIL-18 in pg/ml 33.89 ± 4.31 87.36 ± 42.94 0.001** 

*p<0.05 is statistically significant; p<0.001 is statistically highly significant. Values were expressed in Mean ± SD
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Blood urea at 
12 hr mg/dl 

Serum creatinine 
at 12 hr mg/dl 

Serum creatinine at 12 hr mg/dl Pearson Correlation **
0.338 -

Sig. (2- tailed) 0.002 -

UIL-18 at 12 hr pg/ml Pearson Correlation *0.264 -0.044

Sig. (2- tailed) 0.018 0.697

Table 6: Pearson's Correlation of Blood Urea, Creatinine and UIL-18 at 12 hr

*Correlation is significant at the 0.05 level (2-tailed).

Table 7: Pearson's Correlation of Blood Urea, Creatinine and UIL-18 at 48 hr

Blood urea at 
48 hr mg/dl 

Serum creatinine 
at 48 hr mg/dl 

Serum creatinine at 48 hr mg/dl Pearson Correlation 0.986** - 

Sig. (2-tailed) 0.000 - 

UIL-18 at 48 hr pg/ml Pearson Correlation 0.978** 0.986**

Sig. (2-tailed) 0.000 0.000 

*Correlation is significant at the 0.05 level (2-tailed).

Figure 1: ROC curve of study variables to detect the AKI 
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Discussion

AKI is characterised by acute increases in serum 

creatinine, which, for many of the reasons 

described above, is a late and non-specific AKI 

marker. AKI is emerging as a public health issue as 

epidemiological tests have found that a small rise 

in serum creatinine in hospitalised patients is 

linked with elevated mortality and morbidity. 

Several urinary biomarkers have been identified 

as possible candidates for AKI diagnosis prior to 

the spike in serum creatinine. In some animal 

studies, IL-18 have been shown to mediate renal 

ischemia–reperfusion damage, cause acute 

tubular necrosis, and neutrophil and monocyte 

infiltration of renal parenchyma [4].

More recently, a variety of clinical trials have 

focused on IL-18 diagnostic precision in the 

prediction of AKI [5-7]. Another drawback of 

such research is the use of SCr as the 'gold 

standard' for diagnosis of AKI, because sCr is not 

the optimal predictor for early failure of 

glomerular filtration or kidney injury [8]. The best 

approach is to use radio-labelled tracer clearances 

to identify AKI. However, its use in normal 

clinical practise is limited because it is invasive, 

time consuming and radioactive.

The mean age of the patients in present study was 

39.32 ± 8.95 years of age, and 51 were male and 29 

were female patients. Similar to present study, 

Azzam et al., documented mean age of the 

patients as the 33.5 ± 12.3 years. There was male 

preponderance in their study as compared to 

present study, with 60% male and 40% were 

female patients [9].

Snakebites have the highest incidence in Asia and 

are a major health problem. Clinical renal 

manifestations include proteinuria, hematuria, 

pigmenturia, and kidney failure. Nephropathy is 

usually caused by bites of hemotoxic or myotoxic 

venomous snakes [10]. Acute Renal Failure (ARF) 

is mainly seen after bites of the viperidae group, 

sea snakes, and colubridae group, but the 

substantial proportion of these cases is due to viper 

bites. The incidence of ARF following poisonous 

snakes varies from 13 to 22% following 

Echiscarinatus or Russell's viper bite [11]. 

Majority of the patients in presents study came 

with history of viper bite (45%) followed with 

unknown snake bite (30%), and 12.5% each with 

cobra and krait bite. On comparison with type of 

snake bite, there was no significant difference in 

AKI

Present Absent

Count Column N (%) Count Column N (%)

UIL-18 at 12 hr
>35.31 24 48.0 2 6.7

<35.31 26 52.0 28 93.3

Table 8: Comparison of the presence of AKI with the UIL-18 cut-off 
measurements
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th the blood urea, creatinine and the UIL-18 at the 12

hr of follow-up. 

Ratnayake et al. [12] concluded that AKI was 

common and sometimes severe following 

Russell's viper bites. Three biomarkers uClu, 

uNGAL and sCysC, appeared to become 

abnormal in AKI earlier than SCr, and may be 

useful in early identification of envenoming.

At 12hr of admission, there was no significant 

difference in the mean level of blood urea and 

serum creatinine among the patients who 

developed AKI. There was a significant higher 

mean of UIL-18 in patients presented with AKI 

compared to normal patients (p<0.01). At 48 hr of 

follow-up, There was a significant increase in the 

mean level of blood urea, creatinine and the UIL-

18 among the patients with AKI compared to 

patients without AKI (p<0.01). Similar to present 

study, Azzam et al., documented a significant 
st rd higher mean of UIL-18 on both the 1 day and 3

day in comparison to the blood urea and serum 

creatinine which were within the normal range on 
st 1 day of admission [9]. The UIL-18 was found to 

be elevated much earlier than the creatinine could 

detect the impending kidney injury. The IL-18 is a 

sensitive marker for early detection of AKI in 

critically ill patients with history of snake bite in 

ICU. 
th However, at the 48 hr of follow-up, the mean 

level of the blood urea, creatinine and IL-18 was 

significantly higher among the patients with 

history of viper bite and unknown snake bite 

compared to the cobra and krait (p 0.01). There is a 

significant increase in the blood urea, creatinine 

and UIL-18 in patients at 48 hr. Similar to present 

study, Azzam et al., documented a significant 

increase in the blood urea and serum creatinine 
rd st 

among the patients on 3 day compared to the 1

day of admission [9]. In present study also, we 

found a significant increase the blood urea, serum 
th creatinine and the IL-18 among the patients on 48

th 
hr compared to 12 hour measurements (p<0.001).

At 48 hr, we found a significant strong positive 

association between the blood urea, serum 

creatinine and the UIL-18 (p<0.001) whereas at 12 

hr, there was a significant weak positive 

association between the blood urea with the serum 

creatinine and the UIL-18. However, no significant 

association between serum creatinine with UIL-

18. Similar to present study, Zang et al., found in 

their study that uNGAL and uIL-18 levels 

increased significantly (all p< 0.05), while SCr 

levels did not change 1 day prior to the diagnosis of 

AKI in the AKI group (p > 0.05) [13].

The ROC showed a significant higher AUC or the 

IL-18 (AUC=0.716) compared to the serum 

creatinine (AUC=0.587) and the blood urea 

(AUC=0.576). 

The cut-off of the 35.31 pg/ml of the UIL-18 was 
th 

assessed to predict the AKI at 12 hr of follow-up, 

we found

Sensitivity = 48% (95% CI = 33.66% to 62.58%), 

Specificity = 93.3% (95% CI = 77.93% to 

99.18%), NPV = 87.77% (95% CI = 84.40% to 

90.50%), PPV = 64.29% (95% CI =31.39% to 

87.63%), Accuracy = 84.27% (95% CI = 74.41% 

to 91.45%), OR = 12.93 (95% CI = 2.776 to 

60.16), Likelihood ratio = 16.96. In study by Lin et 

al., documented a pooled diagnostic accuracy of 

the IL-18 in patients at different time interval. The 

OR was 8.18, 5.07 and 4.95 at <12 hr, 24 hr and 48 

hr respectively [14]. Which was lower than that of 
th present study at the 12 hr of time, where we found 

OR =12.93. In concordance to present study, Liu 

et al. (2013) documented Area under the Receiver 

Operating Characteristic Curve (AUROC) of 
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UIL-18 level to predict AKI was 0.70 (95% CI, 

0.66-0.74). They documented that UIL-18 is a 

useful biomarker of AKI with moderate predictive 

value across all clinical settings [15] (Table 9).

The present study showed a comparable 

predictive result of IL-18 for detecting the AKI 

among the patients with snake bite prior to the 

elevation in the blood level of urea and creatinine.

Conclusion 

The present study we conclude that, the IL-18 

helps to predict the occurrence of the acute kidney 

injury among the patients with snake bite when the 

urea and serum creatinine levels are well within 

the normal range at the 12 hr of the admission. 

There is a strong strength of association between 

the blood urea and serum creatinine with the UIL-

18. The IL-18 showed a better prediction curve for 

the AKI and a cut-off of 35.31pg/ml showed a 

sensitivity of 48%, specificity of 93.3% and 

accuracy of 84.27% in predicting the AKI by 12 hr 

of post admission when blood urea and creatinine 

are within the normal range. IL-18 is promising as 

a marker for early prediction of AKI in patients 

with snake bite.
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Authors Cut-off value
(pg/ml)

Sensitivity
(%)

Specificity
(%)

AUC Time of assessment
(h)

Zheng et al. [16] 49 96.6 62.1 0.835 4

Sirotal et al. [7] 72 79 0.749 24

Li et al. [17] 1800 64 92 0.72 48

Parikh et al. [18] 60 54 82 0.74 48

Endre et al. [19] 36 34 78 0.621 0

Parikh et al. [20] 25 74 66 0.731 12

Present study 35.31 48 93.3 0.716 12

Table 9: Comparison of IL-18 with various other studies
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