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Introduction
Colistin (polymyxin E) is a cationic polypeptide antibiotic. 
It was available for clinical use since 1959 (1,2). Colistin 
has a narrow spectrum of antimicrobial activity. Its 
antimicrobial effect is concentration-dependent (3,4). 

Colistin is mostly effective against gram-negative multi-
drug resistant organisms such as Pseudomonas aeruginosa, 
Acinetobacter baumannii, and Klebsiella pneumonia (5).

Nephrotoxicity is the most common and worrisome 
adverse effects of colistin. This complication is dose-
dependent and usually reversible. Permanent kidney 
damage is rarely seen. Clinical manifestations of colistin 
nephrotoxicity include decrease in creatinine clearance, 

proteinuria, cylindruria or oliguria. The incidence of 
colistin nephrotoxicity has been reported to be as high as 
53.5% (6).

Kidney injury molecule 1 (KIM-1) is a protein that 
is up regulated by ischemic or toxic injury at epithelial 
kidney cells in the proximal tubule. The utility of KIM-1 
as a marker of kidney injury caused by nephrotoxic agents 
has been investigated in several experimental models 
such as cisplatin, gentamicin, vancomycin, furosemide, 
doxorubicin, tacrolimus, and heavy metals (7,8). 

However, clinical data about the role of KIM-1 in 
detecting kidney injury was limited and inconclusive. 

Introduction: Colistin is a cationic polypeptide antibiotic used for treatment of gram-negative 
infections. Nephrotoxicity is one of the most common adverse effects of colistin.
Objectives: To determine the epidemiology of colistin nephrotoxicity and also to compare the 
changing pattern of kidney injury molecule 1 (KIM-1) in urine with serum creatinine and urine 
during the treatment with colistin in patients admitted to intensive care unit (ICU).
Patients and Methods: During 13 months, all patients admitted to adult ICUs of two university 
hospitals without any documented history of acute or chronic kidney diseases receiving at least 
one week of colistin were included. Required demographic, clinical, and paraclinical data of the 
study population was collected. Urinary and serum levels of creatinine, urea, sodium, potassium, 
magnesium, and KIM-1 were measured at six time points including days zero, 3, 5, 7, 10, and 14 
of colistin treatment.
Results: Six patients (18.18%) developed nephrotoxicity during colistin treatment. Nephrotoxicity 
was resolved without any intervention in three individuals. None of studied demographic, clinical 
and laboratory characteristics of the patients had a significant association with the incidence of 
colistin nephrotoxicity. The pattern of KIM-1 urine level during the course of colistin treatment 
did not differ significantly among patients with and without nephrotoxicity. The accuracy of 
KIM-1 urine level in detecting colistin nephrotoxicity was significantly lower than that of serum 
creatinine on days 0th, 3rd, 5th and 7th.
Conclusion: Nephrotoxicity of colistin is a common complication, usually reversible, KIM-1 was 
not more accurate than serum creatinine or urine in detecting nephrotoxicity of colistin.
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Objectives
This study aimed to determine the pattern and associated 
factors of colistin nephrotoxicity and also assess the 
changing pattern as well as the accuracy of urine KIM-1 
compared with serum and urine creatinine in critically ill 
patients at two university hospitals in Shiraz, Iran. 

Patients and Methods
Study setting and sample size
During 13 months from November 2016 to December 
2017, a cross-sectional, observational study was conducted 
at four intensive care units (ICUs) of two teaching clinical 
settings, Namazi and Rajaei hospitals, affiliated to Shiraz 
University of Medical Sciences. The Medical Ethics 
Committee of hospitals approved this study and informed 
consent form was obtained from all patients. Considering 
α = 0.05, the statistical power of 80% (1-β = 0.8), and 
incidence of colistin nephrotoxicity in the literature (45-
55%), the minimum sample size was calculated to be 30 
people.

Patient selection
Patients with the following features were selected: 1) 
adults (over 18 years of age), 2) individuals, without any 
confirmed acute kidney injury (AKI) (increased serum 
creatinine levels equal to or greater than 0.3 mg/dL in 
48 hours; elevated serum creatinine level or more than 
1.5 times compared to baseline during the last 7 days; 
or urine output less than 0.5 mL/kg/hour for 6 hours) or 
chronic kidney disease, (calculated glomerular filtration 
rate [GFR] less than 60 mL/min/1/73 m2; or history of 
dialysis or hemodialysis for more than 3 months), and 
(3) patients who were candidate for colistin (Beacon® 
Pharmaceuticals Limited, Colistimethate sodium, DCC 
Vital, Westminster Industrial Estate, England) treatment 
for at least one week. Documented underlying kidney 
disease or receiving colistin in the ICU for less than one 
week due to any reason were considered as exclusion 
criteria. 

Data collection
The demographic and clinical data of the population 
studied included age, gender, weight, height, acute 
physiology and chronic health evaluation (APACHE) 
II score within the first 24 hours of ICU admission (9), 
admission diagnosis, dose, duration of treatment, and 
indication of colistin, co-administered medications 
(especially potentially nephrotoxicity drugs such as 
aminoglycosides, amphotericin B and furosemide), 
possible modalities taken to control the nephrotoxicity 
of colistin (e.g., dose reduction or discontinuation), and 
clinical outcome (length of hospital stay and mortality) 
were collected.

Biochemical and serological measurements
Serum urea and creatinine were measured at baseline (day 

0) and then daily during the course of colistin treatment. 
Serum electrolytes (sodium, potassium and magnesium) 
were measured according to routine program of hospital. 
Regarding the fact that nephrotoxicity of colistin mainly 
occurred during the first 2 weeks of treatment, urinary 
creatinine level as well as urinary levels of KIM-1 were 
measured at six time points including days 0, 3, 5, 7, 
10, and 14. Measurements of serum and urine levels of 
electrolytes, urea and creatinine were performed using an 
auto-analyzer in a session on the same day. To determine 
the level of KIM-1 in the urine, a portion of the urine 
samples taken from each patient was stored at the earliest 
opportunity after sampling at -80°C. It was measured 
altogether at the end of the patients’ samplings. The KIM-
1 urine level measurements were performed using the 
ELISA method by a double-blinded sandwich antibody 
technique (Bioassay Technology Laboratory, Shanghai, 
China).

Study endpoints
Increase in serum creatinine above 2 mg/dL or a 50% 
reduction in calculated creatinine clearance (calculated by 
Cockcroft-Gault equation) in comparison with baseline 
value, or a need for renal replacement therapy were defined 
as colistin nephrotoxicity (1). Besides the above definition 
for colistin nephrotoxicity, the RIFLE (risk, injury, failure, 
loss of kidney function and end-stage kidney disease) 
criteria was also used for the classification of AKI during 
the course of colistin treatment in the cohort (10). Other 
indexes in of nephrotoxicity were acute tubular necrosis 
(fractional excretion of sodium >2% or fractional 
excretion of urea >50% in case of co-administration of 
diuretics), hypokalemia (serum potassium level less than 
3 mEq/L), hypomagnesemia (serum magnesium level 
less than 1.2 mEq/L), renal potassium wasting (urinary 
potassium/creatinine>13 mEq/g in the presence of 
hypokalemia), and renal magnesium wasting (fractional 
excretion of magnesium more than 4% in the presence of 
hypomagnesemia) (11,12).

Ethical issues 
The study was conducted in accordance with the 
Declaration of Helsinki. The protocol was approved by 
the Ethics Committee of Shiraz University of Medical 
Sciences (IR.SUMS.REC.1396.594). Informed consent 
was obtained from all participants before inclusion in the 
study and they were informed of their right to withdraw 
from the study at any time. This study was granted by the 
Shiraz University of Medical Sciences (Grant# 95-01-103-
12155).

Statistical analysis
The study of the normal distribution of continuous 
variables was performed using Kolmogorov-Smirnov 
test. Continuous variables with normal and abnormal 
distribution were expressed as mean ± standard deviation 

http://journalrip.com


       Journal of Renal Injury Prevention, Volume 9, Issue 2, June 2020http://journalrip.com                          3

Colistin nephrotoxicity and KIM-1

(SD) and median with interquartile range, respectively. In 
contrast, categorical variables were reported as percentages. 
The probable relationship between categorical variables 
was investigated using chi-square or Fisher’s exact test. 
The Fisher’s exact test was performed under conditions 
where more than 20% of the variables had an expected 
frequency of less than 5. Parametric and nonparametric 
continuous variables were analyzed using independent t 
test and Mann-Whitney U test, respectively. The logistic 
regression analysis in step-by-step method was used 
by calculating the odds ratio (OR) and 95% confidence 
interval (95% CI) to determine the factors associated 
with colistin nephrotoxicity. Those with P values less than 
0.1 were entered into the final multivariate model. Mean 
values of serum as well as urine creatinine and urine KIM-
1 at different time points (0, 3rd, 5th, 7th, 10th and 14th) 
in each group (with or without nephrotoxicity) alone, as 
well as between the two groups were compared by one-
way analysis of variance with repeated measures. Receiver 
operating characteristic (ROC) curves were exploited to 
calculate the area under the curve (AUC) and compare 
sensitivity and specificity of urine KIM-1 with serum 
creatinine as well as urine creatinine in the diagnosis of 
colistin nephrotoxicity at certain time points. Except for 
univariate logistic regression analysis, P values less than 
0.05 were considered to be statistically significant. All 
descriptive-analytic statistical analysis was performed 
using IBM SPSS statistics version 20 software. 

Results
During the study period, 60 patients were treated with 
colistin. Among them, 33 people met the inclusion/
exclusion criteria and entered into the study. In contrast, 
27 patients were not eligible for inclusion in the study due 
to discharge from the hospital or transfer to another ward 
(n=11), changing the  diagnosis or lack of colistin (n=9), 
or dying before receiving colistin for at least one week 

(n=7) (Figure 1).
More than 80% of the study population were male. 

The mean ± SD age of patients was 51.75 ± 20.88 years. 
The highest number of patients was from the ICU of 
Rajaee hospital (48.48%), followed by emergency ICU 
(30.3%), and general ICU of Namazi hospital (21.21%). 
Trauma (57.6%) was the most common admission 
diagnosis (42.4%). The most frequent indication for the 
administration of colistin in the cohort was hospital-
acquired or ventilator associated pneumonia (81.81%). 
The median daily dose of colistin was 6 million units. 
Fourteen, 12, and 8 patients were received an at least one 
nephrotoxic agent including vancomycin, furosemide, and 
aminoglycosides, respectively. Amphotericin B, acyclovir, 
and calcineurin inhibitors were not given to any patient. 

Around 18.18% (6 patients) developed nephrotoxicity 
during treatment with colistin. The median time onset of 
colistin nephrotoxicity was one day. It ranged between 1 
and 5 days. Acute tubular necrosis was identified in 27 
patients (81.81%). Based on the RIFLE criteria, 3 and 1 
colistin recipients were in the risk and injury categories, 
respectively. 

None of the patients experienced hypocalcemia 
or hypomagnesemia during colistin treatment. The 
mean± SD of potassium and magnesium supplements 
administered to patients without colistin nephrotoxicity 
were 41.11 ± 36.41 and 11.85 ± 7.14 mEq/day, respectively. 
These values in patients with colistin nephrotoxicity were 
50 ± 10.95 and 10.66 ± 8.26 mEq/day, respectively. These 
differences were not statistically significant (P = 0.294 and 
P = 0.723 for potassium and magnesium daily supplements 
respectively).

The mean ± SD hospital stay in patients with and 
without colistin nephrotoxicity was 63.83 ± 75.97 and 
61.29 ± 44.41 days, respectively. This difference was not 
statistically significant (P = 0.912). The ICU mortality 
rate did not differ significantly between patients with and 

Figure 1. Flow chart of the study.

 

 

 

Assessed for eligibility (n= 60) 

Excluded (n= 27) 
 Discharge from the hospital or transfer to

another ward (n= 11)
 Changing the diagnosis or lack of colistin

(n= 9)
 Dying before receiving colistin for at least

one week (n= 7)

33 patients included and 
completed the study 

Enrollment 

Follow-Up 

Analysis 

Data of 33 patients were 
analyzed  
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without colistin nephrotoxicity (P = 0.137). Of six people 
who developed colistin nephrotoxicity, three patients were 
treated without any intervention. None of the patients 
was under hemodialysis or continuous renal replacement 
therapy due to colistin nephrotoxicity and did not need to 
discontinue administration of the offending drug.

The mean ± SD of cumulative dose in patients without 
nephrotoxicity was higher than those with nephrotoxicity 
40.18 ± 21.86 million units and 34.33 ± 16.76 million units, 
respectively, however this difference was not statistically 
significant (P = 0.532). According to univariate analysis, 
age (OR=1.057, 95% CI = 0.999-1.119, P = 0.056), baseline 
GFR (OR= 0.858, 95% CI = 0.729-1.01, P = 0.67) and co-

administration of furosemide (OR = 0.07, 95% CI = 0.007-
0.707, P = 0.024) were considered as independent factors 
of colistin nephrotoxicity. However, multivariate logistic 
regression analysis demonstrated that none of the 
demographic, clinical, and laboratory characteristics of the 
study population had a statistically significant association 
with the nephrotoxicity of colistin (Table 1). 

The trend of changes in serum and urine levels of 
creatinine and urinary levels of KIM-1 is shown in Figure 
2. The overall trend of mean serum creatinine changes 
within each group, including those experienced or did not 
experience colistin nephrotoxicity during treatment was 
statistically significant (P < 0.001). The mean changes of 

Table 1. Comparison of different demographic and clinical features of the study population (n = 33) within patients with and without colistin nephrotoxicity

Variable
Without 

nephrotoxicity 
 (n = 27)

With 
nephrotoxicity 

(n = 6)

Univariate model
OR (95%CI) P value

Multivariate 
model

OR (95% CI)
P value

Age (y)
Mean ± SD 48.14±19.98 68±20.42 1.057 (0.999-1.119) 0.056 0.97 (0.83-1.14) 0.74
Range 18-86 30-85

Gender (%)
Male 22 (81.48) 5 (83.33) 0.88 (0.083-9.28) 0.915
Female 5 (18.52) 1 (16.66)

Baseline GFR (mL/min/1.73 m2)

Mean ± SD 124.6±55.29 93.51±29.45 0.858 (0.729-1.01) 0.067 0.86 (0.74-1.01) 0.066
Range 99.48-224.49 87.19-161.87

APACHE II score
Mean ± SD 21.4 ± 4.7 24 .5 ± 7.9 0.965 (0.729-1.49) 0.083
Range 19-24 21-28

Colistin indication (%)
Treatment of pneumonia 22 (78.18) 5 (84.62) 0.88 (0.083-9.28) 0.915
Others 5 (12.82) 1 (15.38)

Colistin treatment duration (day)
Mean ± SD 7.33±3.93 7.33±2.25 1 (0.782-1.279) 1
Range 3-14 5-10

Colistin cumulative dose (mu)
Mean ± SD 40.18±21.86 34.33±16.76 0.985 (0.941-1.032) 0.532
Range 9-90 20-60

Daily dose (mu)
Mean ± SD 5.81±2.58 5.16±3.06 0.906 (0.637-1.28) 0.583
Range 3-9 2-9

Loading dose (%)
Yes 5 (18.51) 3 (50) 4.4 (0.68-28.6) 0.12
No 22 (81.48) 3 (50)

Co-administration of vancomycin (%)
Yes 12 (44.44) 2 (33.33) 1.6 (0.249-10.27) 0.62
No 15 (55.55) 4 (66.66)

Co-administration of loop diuretics (furosemide) (%)
Yes 7 (25.92) 1 (16.66) 0.07 (0.007-0.707) 0.024 0.087 (0-118.47) 0.51
No 20 (74.07) 5 (83.33)

Co-administration of aminoglycoside (%)
Yes 19 (70.37) 0 (0) 0.99
No 8 (29.63) 6 (100)

Final diagnosis (%)
Trauma 16 (59.26) 3 (50) 0.69 (0.12-4.05) 0.68
Others 11 (40.74) 3 (50)

Abbreviations: APACHE II, Acute Physiology and Chronic Health Evaluation; mu, million unit;  GFR, glomerular filtration rate.
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serum creatinine between two groups were also statistically 
significant (P < 0.001). The difference in mean values of 
serum creatinine between the two groups is 1.026 mg/dL 
with the 95% confidence interval from 0.704 to 1.349.

The trend of changes in urinary creatinine level during 
the course of colistin treatment within each group with 
or without nephrotoxicity was statistically significant 
(P < 0.001). In contrast, there was no significant 
difference between two groups in terms of changes in 
urinary creatinine level throughout the duration of the 
study (P = 0.753). The mean (95% confidence interval) 
difference in urinary creatinine level between the two 
groups was 0.431 (-22.14 to 30.21 mg/dL). The overall 
changes in KIM-1 urine level during colistin treatment 
in either groups with or without colistin nephrotoxicity 
was statistically significant (P < 0.001); on the other hand, 
there was no significant difference regarding urinary level 
of KIM-1 within the course of colistin treatment between 
two groups (P = 0.402). The mean difference in KIM-1 
urinary levels in both groups was 0.304 ng/dL with the 
95% confidence interval from -0.431 to -1.039 ng/dL.

ROC curves showed that AUC (95% confidence interval) 
for serum creatinine on days 0 (0.98 [0.93-1], P < 0.001), 3 
(0.97 [0.9-1], P < 0.001), 5 (1 [1-1], P < 0.001), and 7 (0.84 
[0.55-1], P = 0.02) of colistin treatment were significantly 
higher than that for urinary creatinine and urinary KIM-
1. In other words, the sensitivity and specificity (accuracy 
as a result) of serum creatinine levels in these days in 
the detection of colistin nephrotoxicity was significantly 
higher than that of urine KIM-1 as well as urine creatinine 

(Figure 3 and Table 2). Regarding the fact that urinary 
specimens were available for only 11 patients on 10 and 
5 patients on day 14 of colistin treatment, the AUC of 
studied renal biomarkers was not calculated on days 10 
and 14 of colistin treatment. 

Discussion
Colistin is not a widely used antibiotic and somewhat a 
last-resort antibiotic in clinical practice, however, a rise in 
nosocomial multidrug resistant infections worldwide has 
increased its use within the recent decades. Nephrotoxicity 
is a concern for this drug. This study tries to give a pattern 
of this issue. 

The rate of colistin nephrotoxicity in our study was 
18.18%, which is within the range that has been reported 
from the literature (0-53.5%) (6) This variation in the 
frequency of colistin nephrotoxicity can be partially 
justified by different definitions for colistin nephrotoxicity, 
different study methodologies, clinical settings, and risk 
factors. A retrospective study by Pogue et al over a 5-year 
period in the United States demonstrated that 43% of 
patients developed colistin nephrotoxicity (defined by the 
RIFLE criteria) (13). This rate was 31.9% in a case-control 
study in the South Korea (14). The definition of colistin 
nephrotoxicity used in the present study was according to 
a relevant review article (15).

Mostly, drug-induced nephrotoxicity is reported as a 
rapid onset phenomenon. In a study by DeRyke et al, all 
patients developed nephrotoxicity within the first 5 days 
of colistin treatment (16).

 In another study by Pogue et 

Figure 2. The changing pattern of serum creatinine (A), urine creatinine (B), and urine KIM-1 (C) at Days 0, 3, 5, 7, 10, and 14 of colistin treatment in patients 
with and without colistin nephrotoxicity.

 Time of measurement (day)  Time of measurement (day)  Time of measurement (day)

Table 2. Comparison of area under the curve (95 % confidence interval) of serum creatinine, urine creatinine, and urine KIM-1 at days 0, 3, 5, and 7 of colistin 
treatment in detecting colistin nephrotoxicity

Variable
Day 0 Day 3 Day 5 Day 7

AUC (95% CI) P value AUC (95%CI) P value AUC (95% CI) P value AUC (95% CI) P value 

Serum creatinine 0.98 (0.93-1) <0.001 0.97 (0.9-1) <0.001 1 (1-1) <0.001 0.84 (0.55-1) 0.02

Urine creatinine 0.26 (0.0-0.54) 0.072 0.44 (0.19-0.7) 0.67 0.42 (0.21-0.64) 0.57 0.64 (0.36-0.92) 0.32

Urine KIM-1 0.58 (0.32-0.85) 0.51 0.58 (0.35-0.81) 0.54 0.7 (0.5-0.93) 0.11 0.66 (0.39-0.92) 0.28
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al, the majority of colistin nephrotoxicity (78%) occurred 
during the first week of treatment (13). In a retrospective 
study by Ku et al, AKI with colistin occurred in 54.6% 
of patients; about 70% at early treatment (within 7 days) 
and the remaining at the end of treatment (after 7 days) 
(17). Patients with early AKI have a higher mortality rate 
than patients with later AKI. The median time of onset 
of nephrotoxicity caused by colistin in our study was one 
day, comparable to the results from the aforementioned 
studies. 

Colistin nephrotoxicity appears to be dose-dependent 
and reversible. In our study, the mean ± SD of cumulative 
dose in patients without nephrotoxicity was higher than 
those with nephrotoxicity, although this difference was 
not statistically significant. Similar findings were also 
observed by Doshi et al in a retrospective study of 49 
ICU adult patients received intravenous colistin for at 
least 48 hours (18). However, in another study by Pogue 
et al, colistin dose of ≥5.0 mg/kg/d was an independent 
predictor for nephrotoxicity (13). At least three other 
studies also reported colistin daily or its cumulative dose 
as an independent risk factor for colistin nephrotoxicity 
(16,19,20). The definite reason for these controversies was 
unknown. 

In the current study, co-administration of furosemide 
was considered as an independent factor of colistin 
nephrotoxicity (univariate analysis), however this 
statistically significant association was not observed in 
multivariate regression logistics analysis. Similarly, Pogue 
et al demonstrated a significant association (OR = 3.0, 

95% CI: [1.4–6.3], P = 0.004) between co-administration 
of loop diuretics and colistin nephrotoxicity based on 
bivariate analysis. However, multivariate analysis did not 
show this association (13). The risk of developing colistin 
nephrotoxicity was calculated to be 6.5 times higher in 
patients received at least two concomitant nephrotoxic 
agents compared with no other nephrotoxic agents (18). 

Another study identified concomitant use of nonsteroidal 
anti-inflammatory drugs (NSAIDs) as an independent 
risk factor for colistin nephrotoxicity (14), however no 
patient in our study was given NSAIDs. 

Regarding clinical outcome in the present study, 
ICU mortality rate and duration of hospital stay were 
comparable between patients with and without colistin 
nephrotoxicity. In addition, half of patients developed 
colistin nephrotoxicity recovered without any intervention. 
Pogue et al reported that 30% of colistin nephrotoxicity 
resolved within 2 weeks after discontinuing colistin (13). 
Mortality rate and duration of hospital stay as indexes of 
clinical outcome have not been considered in relevant 
studies. 

In our study, there was no significant difference 
regarding urinary level of KIM-1 changes within the 
course of colistin treatment between patients with 
and without colistin nephrotoxicity. In addition, the 
sensitivity and specificity (and overall, accuracy) of KIM-
1 levels on days 0, 3rd, 5th, and 7th of colistin treatment 
was significantly lower than the serum creatinine level 
in the detection of colistin nephrotoxicity. So far, six 
clinical studies have examined the role of urinary levels 

Figure 3. Receiver operating characteristic curves of sensitivity and specificity of serum creatinine, urine creatinine, and urine KIM-1 at days 0 (A); 3 (B); 5 
(C) and 7 (D) of colistin treatment for detection of nephrotoxicity.

(A)

(C) (D)

(B)
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of KIM-1 in detecting nephrotoxicity of drugs including 
cisplatin, gentamicin, amphotericin B, and vancomycin 
(21-26). Accordingly, in two studies in pediatric patients, 
KIM-1 was superior to n-acetyl-beta-glucose amines 
(NAG), urinary neutrophil gelatinase-associated lipocalin 
(NGAL), and interleukin-18 in detecting nephrotoxicity 
caused by cisplatin, ifosfamide, and aminoglycosides (17, 
21). Shinke et al studied biomarkers of renal function, 
including KIM-1, protein chemoattractant monocytes-1 
(MCP-1), NAG, NAGL and β2-microglubulin, in patients 
with lung cancer received cisplatin. The values of urinary 
KIM-1 and MCP-1 (but not NAGL, NAG and β2-
microglobulin levels) were significantly higher than in 
patients with AKI caused by cisplatin than those without 
AKI. They also reported that urinary levels of KIM-1 
and MCP-1 were significantly more accurate in detecting 
AKI in patients received cisplatin compared with other 
biological markers (23). In contrast to the above data, at 
least a randomized controlled trial on contrast-induced-
AKI to prevent hydration regimes failed to show any 
significant association between contrast-induced-AKI and 
urinary KIM-1/urine creatinine ration as well as NGAL/
urine creatinine ratio samples at 4-6 and 48-96 hours after 
contrast enhanced computed tomography (27). Negative 
findings in our current study can be partially due to the 
small sample size (lack of enough statistical power to 
determine the differences), a limited number of urinary 
KIM-1 measurements (only at six time points) and not 
using a gold standard method (such as an exogenous 
agent such as inulin) to determine GFR and colistin 
nephrotoxicity. The considerable rate of ATN (81.81%) in 
our population rejected the hypothesis that no significant 
increase in KIM-1 in the urine may be due to the absence 
of ATN. Noting that KIM-1 is a proximal tubular ischemic 
index (7,8). 

Among antibiotics, including aminoglycosides and 
amphotericin, electrolyte disturbances such as hypokalemia 
and hypomagnesemia are common. Hypokalemia and 
severe hypomagnesemia associated with drug use can 
lead to metabolic complications, rhabdomyolysis, and 
life-threatening arrhythmias (28). In the present study, 
patients with hypokalemia and hypomagnesemia have not 
been diagnosed. In addition, renal potassium wasting and 
also renal magnesium wasting were not observed in our 
study population during treatment with colistin. Similarly, 
these electrolyte disturbances were not reported or taken 
into account in relevant clinical studies about colistin 
nephrotoxicity (13,14,16,18-20).

Conclusion
Our data demonstrated that less than one-fifth (18.18%) 
of colistin recipients developed nephrotoxicity with the 
median time onset of one day. The mortality rate as well as 
length of hospital stay did not differ significantly between 
those with and without colistin nephrotoxicity. None 

of the patients was under hemodialysis or continuous 
renal replacement therapy due to colistin nephrotoxicity 
and did not need to discontinue administration of the 
offending drug. None of studied demographic, clinical and 
laboratory characteristics of the patients had a significant 
association with colistin nephrotoxicity. The accuracy of 
KIM-1 urine level in detecting colistin nephrotoxicity was 
significantly lower than that of serum creatinine on days 
0, 3rd, 5th, and 7th of colistin treatment. Considering 
the aforementioned limitations of the current study, 
it is prudent to interpret our findings with caution. 
Performing a clinical study in a large sample of patients 
(with both critical and non-critical conditions) along with 
assessment of KIM-1 urine level more frequently and at 
close time points seems necessary. 

Limitations of the study
The first limitation of the study is the relative low sample 
size as well as statistical power and the likelihood of type 
II error. This is largely due to the application of multiple 
exclusion criteria. Second, the limited frequency of 
sampling and KIM-1 urine measurements (only six times) 
may interfere with defining and depicting the true trend of 
KIM-1 variations within the course of colistin treatment. 
Another worrisome issue is the degradation of the kidney 
biomarkers, especially KIM-1, during storage at -80°C in 
the freezer, since the measurement of renal biomarkers 
was postponed until the completion of the sampling 
process. The package insert within the KIM-1 kit used in 
the current study has not mentioned this issue. However, 
Pennemans et al showed that if urine specimens were 
frozen to measure KIM-1 within 3 hours of urination, 
samples were stable for 1.5 years at -80°C (29). Similarly, 
another study reported that urine specimens were 
rapidly transported to 4°C and then frozen at -80°C for a 
maximum of 2 days, the urinary KIM-1 will remain stable 
for 6 months (30). Therefore, the potential undesirable 
effect of storage conditions (up to 13 months at -80°C) on 
the KIM -1 urinary level seems unlikely. 
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