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Abstract

Introduction: The population is aging and older adults comprise the majority of patients in intensive care units. Colistin (COL)
has been reintroduced to treat increasingly common resistant Gram-negative bacterial infections. Our study aims to investigate
the factors affecting colistin nephrotoxicity in the general population and geriatric age group. Materials and Method: This
retrospective study included 170 patients, 116 (68.2%) of which were in the geriatric group (age [?]65). Acute renal failure
was evaluated using the RIFLE score. Firstly, factors associated with COL nephrotoxicity in the general population were
investigated. Then, risk factors for COL nephrotoxicity were evaluated in the geriatric patient group. Results: Advanced age
(odds ratio [OR]=1.043; 95% confidence interval [CI]: 1.018-1.068; p=0.001) and initial serum creatinine level (OR=23.122;
95% CI: 3.123-171.217; p=0.002) were found to be independent risk factors associated with nephrotoxicity. In the evaluation of
the geriatric population-based on nephrotoxicity, the initial serum urea and creatinine levels, immunosuppression, and overall
mortality rates were found to be statistically significant in the group with nephrotoxicity (p<0.05). Initial serum creatinine
level (OR=22.48; 95% CI: 2.835-178.426; p=0.003) and concomitant nephrotoxic agent use (OR=2.516; 95% CI: 1.275-4.963;
p=0.008) were independent risk factors associated with nephrotoxicity in geriatric patients. Conclusion: Advanced age was
found to be a risk factor for COL nephrotoxicity. Caution should be exercised especially in geriatric patients who have initial
serum creatinine levels close to the upper limit, concomitant use of nephrotoxic drugs should be avoided and if possible,
evaluation should be made in terms of non-COL treatment options in these patients.

INTRODUCTION

The number of people aged 65 years and older is increasing globally. With aging, the incidence of chronic
disease and malignancy rises, and decline in physiologic and immune functions increases susceptibility to
infections (1). Healthcare-associated bacterial infections in old age are particularly alarming because patients
over 65 are more frequently hospitalized and subjected to invasive procedures.

There has been a significant increase in infections caused by resistant gram-negative microorganisms. The
lack of new drugs effective in the treatment of resistant infections has led to the reintroduction of colistin
(COL), which was largely abandoned in clinical practice due to its nephrotoxic and neurotoxic adverse effects
(2-4). Being treated in intensive care units (ICUs) and older age are factors that increase the frequency of
infections caused by resistant microorganisms and complicate the management of the antimicrobial agents
used. Some studies have shown that COL nephrotoxicity increases with age, while no relationship between
age and COL-related renal toxicity was detected in others (5-9). The present study aimed to identify risk
factors associated with COL nephrotoxicity in the general population and geriatric patients hospitalized in
the ICUs of our hospital.

MATERIALS AND METHOD

Study design and patient population
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The study was planned as a retrospective cohort study and included 170 adult patients (age [?]18 years) who
were followed in the ICU and received COL intravenously for documented resistant gram-negative bacterial
infections in Niğde Education and Research Hospital between January 1st, 2012, and December 31st, 2019.
We investigated risk factors associated with COL nephrotoxicity in general population and geriatric patients.

Exclusion criteria were as follows: having received COL for <72 hours; age <18 years; pregnancy; and acute
and chronic renal failure at the beginning of COL treatment. For patients who had received multiple courses
of COL therapy, only the first COL treatment was included in the study analysis.

The pharmaceutical preparation of COL used by the patients was Colimycin® (Kocak Farma, Istanbul,
Turkey). One vial contains colistimethate sodium equivalent to 150 mg of COL base activity. A loading dose
of 5 mg/kg was administered to all patients regardless of creatinine clearance. For patients with creatinine
clearance [?]70 mL/min, the total daily dose was calculated as 5 mg/kg/day and administered in 2 equal
doses.

Data collection

Demographic characteristics, laboratory data, and information regarding comorbidities, concomitant use of
nephrotoxic and vasopressor agents were collected retrospectively from infection control committee docu-
ments and patients’ medical records.

Definitions

Nephrotoxicity was evaluated according to the RIFLE (Risk, Injury, Failure, Loss, End-stage kidney disease)
criteria based on serum creatinine concentrations. According to this system, risk (R) is defined as a 1.5-fold
increase in serum creatinine concentration, injury (I) as a 2-fold increase in serum creatinine concentration,
and failure (F) as a 3-fold increase in serum creatinine or concentration [?]4 mg/dL; loss (L) is defined as
persistent acute renal failure >4 weeks and end-stage renal disease (E) is defined as persistent failure >3
months (10). Infection was diagnosed according to the criteria defined by the Centers for Disease Control and
Prevention (11). Urea and creatinine concentrations on the first day of COL therapy were accepted as initial
values. In patients with nephrotoxicity, the dose of COL was adjusted according to creatinine clearance.
Urea and creatinine concentrations on the day of discontinuation of COL treatment were evaluated as end-
of-treatment values.

Statistical analysis

SPSS Statistics version 18.0 (SPSS Inc. 1989, 2010) software was used to analyze the data. The Shapiro Wilk
test was used to assess the normality of data distribution. The homogeneity of variance was evaluated using
Levene test. Groups were compared using chi-square or Fisher’s exact test for categorical variables, and
the independent-samples t-test and Mann–Whitney U test were used for continuous variables. Quantitative
variables were shown as mean +- standard deviation (SD) or median (minimum–maximum), and categorical
variables as number (n) and percentage (%). Potential factors for COL nephrotoxicity identified by univariate
analyses were analyzed using a multiple logistic regression model. The variables were examined using odds
ratio (OD) with 95% confidence intervals, and p values less than 0.05 were accepted as significant.

Ethics approval: Ethics committee approval was received from Niğde Ömer Halisdemir University Ethics
Committee (Reference number: 2018/13-21).

RESULTS

A total of 170 patients were included in the study (98 men, 57.6%). The median age was 73 (range, 18–95)
years. All patients had infections caused by extremely drug-resistant gram-negative bacterial infections. The
causative bacteria were Acinetobacter baumannii (78.2%),Klebsiella pneumonia (15.9%), and Pseudomonas
aeruginosa(5.9%). One hundred eight (78.2%) patients had lower respiratory tract infection, 48 (28.2%) had
blood stream infection, 8 (4.7%) had surgical site infection, and 6 (3.5%) had urinary tract infection.

Nephrotoxicity was detected in 106 (62.4%) patients. According to the RIFLE classification, 18 (10.6%)
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patients were evaluated in the ‘risk’ group, 36 (21.2%) patients in the ‘injury’ group, and 52 (30.6%) patients
in the ‘failure’ group. Sixty-four patients had no risk factors for the development of nephrotoxicity. Five
(4.7%) of the patients who developed nephrotoxicity required hemodialysis. Nephrotoxicity classification of
elderly and young patients according to the RIFLE score is shown in Figure 1.

The median (minimum-maximum) age of the patients who developed nephrotoxicity was 75 (19-95) and 50%
were male. The duration of hospitalization before COL therapy was similar in patients with and without
nephrotoxicity (p=0.109). The prevalence of chronic obstructive pulmonary disease (COPD) was significantly
higher in the nephrotoxicity group (p=0.02), but there was no significant difference between the two groups
in terms of other comorbid diseases. Initial serum urea and creatinine levels were significantly higher in the
nephrotoxicity group (p<0.001). APACHE II score, vasopressor agent use, concomitant nephrotoxic agent
use, 28-day mortality, and overall mortality rates were also higher in the nephrotoxicity group (p<0.05). The
demographic, clinical, and laboratory characteristics of patients based on nephrotoxicity are given in Table
1.

In multivariable logistic regression analysis, advanced age (odds ratio [OR]=1.043; 95% confidence interval
[CI]: 1.018-1.068; p=0.001) and initial serum creatinine level (OR=23.122; 95% CI: 3.123-171.217; p=0.002)
were found to be independent risk factors associated with nephrotoxicity (Table 2).

Nephrotoxicity was observed in 88 of the patients aged [?] 65 years. When the patients in the geriatric age
group were compared based on nephrotoxicity, the initial serum urea and creatinine values, immunosuppres-
sion, concomitant nephrotoxic agent use, and overall mortality rates were found to be statistically higher in
patients with nephrotoxicity (p<0.05) (Table 3). In the same patient group, initial serum creatinine level
(OR=22.489; 95% CI: 2.835-178.426; p=0.003) and concomitant nephrotoxic agent use (OR=2.516; 95% CI:
1.275-4.963; p=0.008) were identified as independent risk factors associated with nephrotoxicity (Table 4).

Comparison between younger and older patients who developed nephrotoxicity showed that the older group
had significantly higher APACHE II score, vasopressor agent use, and 14-day, 28-day, and overall mortality
rates (p<0.05) (Table 5). There was no significance between the two groups in terms of initial and end-
treatment serum urea and creatinine levels, concomitant nephrotoxic agent use, and hemodialysis need.

31.8% (n=54) of the cases were in young (age 18-64 years) and 68.2% (n=116) were in geriatric group (age
[?] 65 years). When the geriatric and younger patients were compared in terms of comorbid diseases, the
incidence of COPD and cardiac diseases were significantly higher in the geriatric group (p<0.05). When
nephrotoxicity rates were compared between the younger and geriatric groups, the rate was significantly
higher in the geriatric group (p<0.001). Also, initial serum urea and creatinine, end-treatment urea and
creatinine concentrations, APACHE II score, the rate of vasopressor agent use, 14-day, 28-day, and overall
mortality rates were found significantly higher in the geriatric group (p<0.05) (Table 6).

DISCUSSION

Colistin is a cationic polypeptide-based antimicrobial agent that was first used in the 1950s but was re-
stricted in the 1970s due to its adverse effects (12). The recent dramatic increase in resistant gram-negative
bacterial infections has led to the resurgence of COL, especially in ICUs. COL-associated nephrotoxicity
remains a major problem in clinical use and the incidence is reported to vary widely, between 11% and
76% (3,7,8,13,14). In our study, the acute renal failure rate was determined as 62.4%. Although most of
our patients were evaluated as ‘failure’ or ‘injury’, only 5 of the patients required hemodialysis. Several
factors have been associated with COL nephrotoxicity in the literature, such as higher APACHE II score,
hypoalbuminemia, basal serum creatinine concentration, concomitant nephrotoxic drug use, and sex (3,6-8).
In the present study, we determined that age, APACHE II score, initial serum creatinine concentration, and
rate of concomitant nephrotoxic agent use were higher among patients who developed nephrotoxicity and
that the female sex carried a greater risk than the male sex. Similar to our results, there are studies in the
literature that identify advanced age as a risk factor for COL nephrotoxicity (15,16).

Most of the patients treated with COL in this study were older patients. Although the rate of COL nephro-
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toxicity was found to be higher in patients with underlying chronic diseases in the studies, when our patient
population was evaluated from this point of view, no significant difference was found between the two groups
(17). Aydoğan et al. reported higher rates of cardiac disease and COPD in the geriatric group but it was
found that advanced age is not a risk factor for nephrotoxicity. (5). In our study, no significant difference
was found between geriatric and young patients who developed nephrotoxicity in terms of underlying chronic
diseases, concomitant nephrotoxic agent use, initial serum urea and creatinine values. These results have
enabled us to evaluate the risk factors associated with nephrotoxicity in geriatric patients more objectively.
When the literature is reviewed, there is no study investigating the risk factors associated with colistin
nephrotoxicity in the geriatric group, which constitutes the majority of the patient population followed up
in the intensive care unit.

We also observed that concomitant use of nephrotoxic agents was more common in the nephrotoxic group
in this study. The high incidence of cardiac disease in geriatric patients increases the use of agents such
as ACE inhibitors and furosemide in this group. In addition to impaired renal function, hyperkalemia is
an important adverse effect of ACE inhibitors (18). Loop diuretics such as furosemide are also frequently
used in ICU patients. These agents cause volume depletion with excess diuresis, causing hypotension and
acute renal failure. Close monitoring of electrolyte levels and symptoms of hypotension and dehydration is
necessary for ICU patients, especially those using concomitant nephrotoxic agents.

Several studies have evaluated the time from COL initiation to the appearance of COL-associated nephro-
toxicity. One of these studies showed that nephrotoxicity frequently occurred in the first 72 hours after
starting COL (7). In another study investigating COL nephrotoxicity in older and younger adult patients,
it was observed that older patients had a significantly longer length of ICU stay before COL initiation (5).
When geriatric and young patients were compared in terms of time from onset of COL to nephrotoxicity,
there was no statistically significant difference.

Mortality rates are higher among ICU patients due to their advanced age, disease severity, and common
healthcare-associated infections. Although some studies demonstrated higher mortality in patients with
COL nephrotoxicity, others showed no difference (3,19,20). Özkarakaş et al. reported similar mortality rates
between patients with and without nephrotoxicity (19). In another study comparing mortality rates in older
and young adult patients receiving COL, there was no difference between the two groups (5). In contrast
to these findings, mortality rates were statistically higher in the nephrotoxicity group and in the geriatric
nephrotoxicity subgroup in our study.

The average human lifespan is increasing worldwide. According to World Health Organization (WHO) data,
the older population is expected to increase from 12% to 22% of the total population between 2015 and 2050
(21). Age-related decline in innate immunity brings about changes in neutrophil migration, macrophage
phagocytosis, and cytokine production that increase the risk of infection by extracellular pathogens (22).
Also, poorer nutrition and hygiene, organ dysfunction, reduced mucociliary activity, and comorbid conditions
are other factors that increase the susceptibility to infections in older patients (1,23,24). The majority of
patients treated in hospitals are in the geriatric population, especially in ICUs.

In the present study, geriatric patients had higher APACHE II scores, rates of vasopressor agent use, the
prevalence of COPD and cardiac disease, and COL nephrotoxicity and mortality rates; and age [?]65 years
was found to be an independent risk factor for COL nephrotoxicity. Aging affects the pharmacokinetics and
pharmacodynamics of antibiotics (25). Most antibiotics are highly water-soluble and bind to proteins. An-
tibiotics reach higher concentrations in tissues with high blood flow than in tissues with low blood flow, such
as adipose tissue. A decrease in serum proteins such as albumin, lean body mass, and body water and an
increase in body fat result in a reduced volume of distribution of antibiotics in older adults. Polypharmacy is
common, which also increases the risk of drug–drug interactions in this patient group (26,27). Inadequate ad-
ministration of antibiotics and failure to perform dose adjustment and follow-up may lead to life-threatening
adverse effects. All of these factors increase susceptibility to infection and treatment failure in older patients,
especially in ICUs. Therefore, dose adjustment and follow-up should be performed with consideration to the
pharmacokinetic and pharmacodynamics of antibiotics.
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COL is mainly excreted renally, and urinary excretion includes renal tubular secretion. It passes through
large renal tubular reabsorption (up to 80%) and most of the filtered COL remains in the body and is therefore
mainly cleared by non-renal mechanisms. COL nephrotoxicity is primarily associated with d-aminobutyric
acid and fatty acid components, and the mechanism of nephrotoxicity is similar to its antibacterial effect.
COL increases the permeability of the tubular epithelial cell membrane, which leads to an influx of cations,
anions, and water, leading to cell swelling and consequently to cell lysis (28-30). The dosing regimen of
COL should be determined considering the renal function of patients as assessed by creatinine clearance.
Especially, care should be exercised in patients with initial serum creatinine levels close to the upper limit,
and another treatment option other than COL should be considered in geriatric patients.

In summary, in our study, advanced age was found to be an independent risk factor for COL nephrotoxicity.
The high mortality rate in elderly patients treated with COL may be related to the high overall mortality
rate of geriatric patients followed in ICUs. Close monitoring of the serum creatinine concentrations and sign
of hypovolemia and hypotension of all patients receiving COL treatment is required. If signs and symptoms
of renal failure are detected, it is recommended to continue with the required dose adjustment. Vasopressor
agent use was found higher in the geriatric group in our study, the reduction of blood circulation to tissues
affects the distribution volume of antibiotics. In this respect, it is important that arterial blood pressure
monitoring is performed regularly and that the necessary support is given at a sufficient level. Caution
should be exercised especially in geriatric patients who have initial serum creatinine levels close to the upper
limit or who use concomitant nephrotoxic drugs, and if possible, another treatment option other than COL
should be considered in these patients.

Conflicts of interest: The authors declare that they have no conflict of interest.

Funding: This research did not receive any specific grant from funding agencies in the public, commercial,
or not-for-profit sectors.
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30. Ordooei Javan A, Shokouhi S, Sahraei Z. A review on colistin nephrotoxicity. Eur J Clin Pharmacol.
2015 Jul;71(7):801-10.

Table 1. Demographic, clinical, and laboratory features of all patients according to nephroto-
xicity

Variables
Nephrotoxicity (+)
n=106 (62.4%)

Nephrotoxicity (-) n=64
(37.6%) p value

Age, median
(min-max)

75 (19-95) 62 (18-92) < 0.001

Sex, n (%) Male Female 53 (50) 53 (50) 45 (70.3) 19 (29.7) 0.009
Duration of
hospitalization before
COL therapy, median
(min-max)

18 (3-101) 14.5 (4-52) 0.109

APACHE II
(mean±SD)

25.17±6.8 21.94±7.85 0.007

Underlying Diseases, n
(%) Chronic
Obstructive Pulmonary
Disease (COPD)
Diabetes mellitus (DM)
Cardiac failure (CF)
Coronary artery
disease (CAD)
Immunosuppression
Solid organ malignancy

61 (57.5) 30 (28.3) 24
(22.6) 30 (28.3) 7 (6.6)
3 (2.8)

25 (39.1) 14 (21.9) 9
(14.1) 10 (15.6) 7
(10.9) 1 (1.6)

0.02 0.354 0.171 0.059
0.319 1.0

Initial serum urea
(mg/dL) median
(min-max)

46 (16-125) 39.5 (9-87) 0.02

Initial serum creatinine
(mg/dL) median
(min-max)

0.8 (0.34-1.2) 0.63 (0.3-1.2) < 0.001

End-treatment serum
urea (mg/dL) median
(min-max)

116 (35-295) 43.5 (8-169) < 0.001

End-treatment serum
creatinine (mg/dL)
median (min-max)

2.46 (0.73-8) 0.72 (0.21-1.5) < 0.001

Concomitant
nephrotoxic agent use,
n (%) Sulbactam
Vancomycin NSAID
NSAID+Sulbactam
NSAID+Sulbactam+Amikacin
ACEI+Sulbactam AG
ACEI+ARB AMPHOb
Furosemide

78 (73.6) 19 (17.9) 14
(13.2) 3 (2.8) 1 (0.94) 2
(1.9) 1 (0.94) 1 (0.94) 3
(2.8) 1 (0.94) 33 (31.1)

34 (53.1) 6 (9.4) 8
(12.5) 3 (4.7) 1 (1.6) 1
(1.6) 2 (3.1) 1 (1.6) 2
(3.1) 1 (1.6) 9 (14.1)

0.006 0.127 0.894 0.524
0.716 0.876 0.295 0.716
0.912 0.716 0.012

Vasopressor agent use,
n (%)

60 (56.6) 26 (40.6) 0.043

14-day mortality, n (%) 50 (47.2) 22 (34.4) 0.102
28-day mortality, n (%) 37 (34.9) 18 (28.1) 0.029
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Variables
Nephrotoxicity (+)
n=106 (62.4%)

Nephrotoxicity (-) n=64
(37.6%) p value

Overall mortality, n
(%)

98 (92.5) 44 (68.8) < 0.001

NSAID: Nonsteroidal anti-inflammatory drug, ACEI: Angiotensin converting enzyme inhibitor, AG: Amino-
glycosides ARB: Angiotensin receptor blocker AMPHOb: Amphotericin B

Table 2. Logistic regression analyses of risk factors for colistin nephrotoxicity

Univariate Analyses Univariate Analyses Univariate Analyses Multivariate Analyses Multivariate Analyses Multivariate Analyses

p value Odds Ratio 95% Confidence Interval p value Odds Ratio 95% Confidence Interval
Age <0.001 1.052 1.030-1.075 0.001 1.043 1.018-1.068
Sex (Female) 0.01 0.422 0.219-0.815
APACHE II Score 0.006 1.064 1.017-1.112 0.435 1.022 0.967-1.080
COPD (+) 0.02 0.473 0.251-0.890
Initial serum creatinine (mg/dL) <0.001 40.320 6.389-254.465 0.002 23.122 3.123-171.217
Concomitant nephrotoxic agent use 0.001 3.057 1.598-5.849 0.02 2.398 1.147-5.012

COPD: Chronic obstructive pulmonary disease

Table 3. Nephrotoxicity based assessment in geriatric patients

Variables
Nephrotoxicity (+)
n=88

Nephrotoxicity (-)
n=28 p value

Sex, n (%) Female Male 47 (53.4) 41 (46.6) 11 (39.3) 17 (60.7) 0.193
APACHE
II*(mean±SD)

25.78±6.542 25.64±6.86 0.922

Duration of
hospitalization before
COL therapy, median
(min-max)

18 (3-101) 14 (4-31) 0.094

Initial serum urea
(mg/dL) (mean±SD)

52.42±23.01 42.18±18.59 0.034

Initial serum creatinine
(mg/dL) median
(min-max)

0.8 (0.34-1.2) 0.64 (0.3-0.95) 0.001

Total colistin day,
median (min-max)

10 (4-23) 8.5 (4-18) 0.141

Underlying diseases, n
(%) Chronic
obstructive pulmonary
disease Diabetes
mellitus Coronary
artery disease Cardiac
failure Chronic renal
failure
Immunosupression
Solid organ malignancy

53 (60.2) 23 (26.1) 27
(30.7) 23 (26.1) 4 (4.5)
2 (2.3)

16 (57.1) 9 (32.1) 8
(28.6) 7 (25) 1 (3.6) 4
(14.3)

0.772 0.536 0.832 0.905
1 0.023
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Variables
Nephrotoxicity (+)
n=88

Nephrotoxicity (-)
n=28 p value

Vasopressor agent use,
n (%)

33 (37.5) 10 (35.7) 0.865

Concomitant
nephrotoxic agent use,
n (%)

25 (28.4) 14 (50) 0.035

14-day mortality 46 (52.3) 14 (50) 0.865
28-day mortality 31 (73.8) 9 (64.3) 0.511
Overall mortality 84 (95.5) 23 (82.1) 0.036

Table 4. Independent risk factors associated with nephrotoxicity in the geriatric group

Univariate Analyses Univariate Analyses Univariate Analyses Multivariate Analyses Multivariate Analyses Multivariate Analyses

p value Odds Ratio 95% Confidence Interval p value Odds Ratio 95% Confidence Interval
Initial serum urea (mg/dL) 0.01 1.021 1.005-1.038 0.493 1.007 0.988-1.026
Initial serum creatinine (mg/dL) <0.001 40.320 6.389-254.465 0.003 22.489 2.835-178.426
Immunosupression 0.324 1.737 0.580-5.203
Concomitant nephrotoxic agent use 0.001 3.057 1.598-5.849 0.008 2.516 1.275-4.963

Table 5. Age-based clinical and laboratory characteristics of patients with colistin nephrotox-
icity

18-64 years n=18 (16.2%) [?] 65 years n=88 (83%) p value

APACHE II
(mean±SD)

22.17±7.61 25.78±6.542 0.04

Duration of
hospitalization before
COL therapy, median
(min-max)

17 (5-43) 18 (3-101) 0.930

Initial serum urea
(mg/dL) median
(min-max)

36 (20-99) 52 (16-125) 0.081

Initial serum creatinine
(mg/dL) (mean±SD)

0.74±0.191 0.78±0.204 0.424

End-treatment serum
urea (mg/dL) median
(min-max)

85.5 (36-266) 117.5 (43-295) 0.089

End-treatment serum
creatinine (mg/dL)
median (min-max)

2.34 (0.73-5.68) 2.56 (1-8) 0.970

Total colistin day,
median (min-max)

14 (5-22) 10 (4-23) 0.123

Colistin toxicity day,
median (min-max)

7.5 (2-19) 5 (2-18) 0.236
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18-64 years n=18 (16.2%) [?] 65 years n=88 (83%) p value

Underlying diseases, n
(%) Chronic
obstructive pulmonary
disease Diabetes
mellitus Coronary
artery disease Cardiac
failure
Immunosupression
Solid organ malignancy

8 (44.4) 7 (38.9) 3
(16.7) 1 (5.6) 5 (27.8) 0
(0.0)

53 (60.2) 23 (26.1) 27
(30.7) 23 (26.1) 2 (2.3)
3 (3.4)

0.217 0.274 0.229 0.067
0.001 1.00

Vasopressor agent use,
n (%)

5 (27.8) 55 (62.5) 0.009

Concomitant
nephrotoxic agent use,
n (%)

13 (72.2) 63 (71.6) 0.957

Need for hemodialysis,
n (%)

1 (5.6) 4 (4.5) 1.00

14-day mortality, n (%) 4 (22.2) 46 (52.3) 0.02
28-day mortality, n (%) 6 (40) 31 (73.8) 0.019
Overall mortality, n
(%)

14 (77.8) 84 (95.5) 0.027

Table 6. Demographic, clinical, and laboratory features of all patients according to age groups

Variables 18-64 years n=54 (31.8%)
[?] 65 years n=116
(68.2%) p value

Sex, n (%) Female Male 14 (25.9) 40 (74.1) 58 (50) 58 (50) 0.003
APACHE II
(mean±SD)

20.9±7.6 25.74±6.6 < 0.001

Underlying diseases, n
(%) Chronic
obstructive pulmonary
disease Diabetes
mellitus Cardiac failure
Coronary artery disease
Immunosuppression
Solid organ malignancy

17 (31.5) 12 (22.2) 3
(5.6) 5 (9.3) 8 (14.8) 1
(1.9)

69 (59.5) 32 (27.6) 30
(25.9) 35 (30.2) 6 (5.2)
3 (2.6)

0.001 0.457 0.002
0.003 0.067 1.0

Initial serum urea
(mg/dL) median
(min-max)

39 (11-99) 48 (9-125) 0.041

Initial serum creatinine
(mg/dL) median
(min-max)

0.65 (0.3-1.2) 0.77 (0.3-1.2) 0.018

COL nephrotoxicity, n
(%)

18 (33.3) 88 (75.9) < 0.001

Concomitant
nephrotoxic agent use,
n (%)

28 (50.3) 83 (65.9) 0.07

Vasopressor agent use,
n (%)

13 (24.1) 73 (62.9) < 0.001
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Variables 18-64 years n=54 (31.8%)
[?] 65 years n=116
(68.2%) p value

End-treatment serum
urea (mg/dL) median
(min-max)

49 (8-266) 93.5 (10-295) < 0.001

End-treatment serum
creatinine (mg/dL)
median (min-max)

0.83 (0.21-5.68) 1.96 (0.3-8) < 0.001

14-day mortality, n (%) 12 (22.2) 60 (51.7) < 0.001
28-day mortality, n (%) 15 (34.9) 40 (71.4) < 0.001
Overall mortality, n
(%)

35 (64.8) 107 (92.2) < 0.001

Figure legend: Figure 1. Age-based nephrotoxicity rates according to RIFLE score

Hosted file

FigureCOL.pptx available at https://authorea.com/users/375182/articles/518095-factors-
affecting-colistin-nephrotoxicity-advanced-age-and-or-other-factors
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