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Objective: Colistimethate was first became available in 1950s and used until the early 1980s to treat infections caused
by gram-negative bacteria and was abandoned due to its nephrotoxicity and neurotoxicity. However, it was recently re-
introduced into the clinical practices due to emergence of multidrug-resistance gram-negative bacteria, particularly
Pseudomonas aeruginosa and Acinetobacter baumanii. Therefore, it is increasingly used in the intensive care unit set-
tings as a salvage therapy. This study was designed to investigate the incidence rates and risk factors of acute kidney
injury associated with colistimethate by using the standardized definition in critically ill patients. Methods: This study
retrospectively reviewed the electronic medical records of 71 adult patients above 18 years old receiving intravenous
colistimethate at least 48 hours at intensive care unit, university-affiliated hospital from Nov 2012 to Aug 2013 and
excluded patients with end-stage renal disease (ESRD) and required renal replacement therapy before initiation of the
colistimethate therapy. Acute kidney injury (AKI) was determined by using the standardized RIFLE criteria, classified
with risk, injury, failure, loss and ESRD according to serum creatinine (Scr) levels. Results: Among the 71 patients
included in the analysis, AKI developed in 40 patients (56.3%) and 6 patients (8.4%) had irreversible kidney injury. AKI
occurred within 5 days in 20 patients (50.0%). Maximum Scr level showed a significant increase in the patients with AKI
(1.92+0.86 mg/dL vs. 1.12+0.46 mg/dL p=0.001), maximum BUN also increased (64.2+28.7 mg/dL vs. 48.4+24.9 mg/dL
p=0.017) and minimum creatinine clearance (CLcr) was significantly decreased in the patients with AKI than non-AKI
(34.5£18.6 ml/min vs. 64.4433.7 ml/min p=0.185). The patients with AKI had significantly longer duration of colistime-
thate therapy (21.1+17.0 days vs. 13.0+11.5 days, p=0.020) and larger cumulative doses of colistimethate (6465.9+
4717.0 mg vs. 4438.1£3426.7 mg, p=0.040). Conclusion: The incidence and severity of AKI associated with colistime-
thate in critically ill patients was high and serious. Drug monitoring program should be performed to shorten duration
of therapy and reduce cumulative dose from initiation of colistimethate therapy for minimizing AKI of colistimethate.
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Table 1. RIFLE criteria.

Criteria Definition
Risk Increased 1.5-fold of baseline Scr
Injury Increased 2-fold of baseline Scr
Reversible Increased 3-fold of baseline Scr OR
Failure Increased more than 0.5 mg/dL
at the baseline of Scr > 4 mg/dL
Persistent acute renal failure OR
. Loss complete loss of renal function
Irreversible for > 4 weeks

ESRD

Scr (Serum creatinine); GFR (Glomerular filtration rate); ESRD (End
stage renal disease)

End stage renal disease for >3 months
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Fig. 1. Algorithm of the patients’ selection.

Table 2. Dose of colistimethate in renal impaired patients.

Renal impairment

Normal Mild Moderate Serious

Renal Serum
function creatinine  0.7~1.2 1.3~1.5 1.6~2.5 2.6~4.0
(mg/dL)
Times every 36
(/days) 2~4 2 1~2 hours
Dose  ro@ldaily 305150 530133150 100
dose (mg)
Approximately _
dose (mg/kg) 50 25~38 25 1.5

Ref) Insert paper (SamChunDang Pharm. Co., Ltd.)
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Table 3. Baseline characteristics of the patients.

Characteristics
Age (years) 63.2£15.6
Weight (kg) 56.5+10.5
Creatinine clearance (ml/min)* 83.9+40.3
Serum creatinine concentration (mg/dL) 0.8440.41
BUN (mg/dL) 34.2+18.1
Gender (n)
Male 51 (71.8%)
Female 20 (28.2%)
Type of ICU (n)
Medical 51 (71.8%)
Surgical 11 (15.5%)
Cardiac surgery 7(9.9%)
Neurosurgical 2 (2.8%)
Type of Infection (n)
Pneumonia 56 (78.9%)
Catheter-related infection 9 (12.7%)
Bacteremia 2 (2.8%)
Others 4 (5.6%)
Bacterial culture (n)
Acinetobacter baumanii 56 (78.9%)

Pseudomonas aeruginosa 11 (15.5%)

Acinetobacter baumanii/Pseudomonas

aeruginosa 1(1.4%)

Acinetobacter baumanii /Enterobacter aerogenes 1 (1.4%)
Enterobacter aerogenes 1(1.4%)

Others 2 (2.8%)

ICU (Intensive care unit); BUN (Blood urea nitrogen)

“Estimated creatinine clearance calculated by Cockcroft-Gault
equation.

All data shown as meantSD.

o124 20 (28.2%)°1 k. ATFHA; T 517H(71.8%)°] WA,
117(15.5%)°] &2, 78(9.9%)°] A& 34|, 27(2.8%)°]
217 9 A F3A Aol 43k Colistimethates 7o 3t
A1 Azt F=o] 569 (78.9%) 22 A Wk, 1 9 =
7 9H(12.7%), A3 2 (2.8%) It e F8
Q2 Acinetobacter baumaniiZ} 5678 (78.9%), Pseudomonas
aeruginosa’} 1174 (15.5%), Acinetobacter baumanii/Pseudomonas
aeruginosa?} T A 7357} 17(1.4%)°1 3w}, Colistimethate
Fo3 22 €] creatinine clearance (CLer)2] %3-S 83.9+403 ml/
min, Scr®] HgEE 0.844041 mg/dL, BUNS| HF7He 342+
18.1 mg/dL ©]{ch(Table 3).
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Fig. 2. Severity of nephrotoxicity based on RIFLE criteria in
the 71 patients with intravenous administration of colistimethate.
ESRD (End stage renal disease)
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Fig. 3. Incidence of acute Kkidney injury according to time
interval after the administration of colistimethate.
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Table 4. Comparison of clinical characteristics and risk factors between AKI and non-AKI groups.
Variables AKI group (n=40) Non-AKI group (n=31) p-value
Sex 0.228
Male 31 (77.5%) 20 (64.5%)
Female 9 (22.5%) 11 (35.5%)
Age (years) 65.7£16.3 60.1£14.4 0.127
Weight (kg) 55.7£10.2 57.4+10.9 0.513
CLcr (ml/min)
Baseline 89.3+44.9 76.9£32.8 0.185
Minimum 34.5+18.6 64.4+£33.7 0.001
Serum creatinine concentration (mg/dL)
Baseline 0.78+0.43 0.91+0.39 0.193
Maximum 1.92+0.86 1.124+0.46 0.001
BUN (mg/dL)
Baseline 30.2+13.9 36.7£19.6 0.106
Maximum 64.2+28.7 48.4424.9 0.017
Initial colistimethate dose (mg/kg)
Actual body weight 5.842.5 55422 0.577
Ideal body weight 5.7+£2.7 5.9+2.9 0.734
Duration of colistimethate treatment (days) 21.1+17.0 13.0£11.5 0.020
Total cumulative colistimethate Dose (mg) 6465.9+4717.0 4438.1+£3426.7 0.040
Comorbidity
Hypertension 14 (35%) 9 (29.0%) 0.620
Diabetes mellitus 10 (25%) 11 (35.5%) 0.433
Chronic kidney disease 3(7.5%) 2 (6.5%) 1.000
Solid malignancy 12 (30%) 7 (22.6%) 0.592
Hematologic malignancy 7(17.5%) 5(16.1%) 1.000
Concomitant nephrotoxic agents
Vancomycin 16 (40%) 10 (32.3%) 0.621
Aminoglycoside 3(7.5%) 0 (0.0 %) 0.252
Diuretic 37 (92.5%) 28 (90.3%) 0.982
Vasopressor 35 (87.5%) 29 (93.5%) 0.457
Ampbhotericin 13 (32.5%) 9 (29.0%) 0.801
ACE inhibitor 4 (10%) 0 (0.0%) 0.126
Angiotensin II receptor blocker 2 (5%) 1 (3.2%) 1.000
NSAID 4 (10%) 4 (12.9%) 0.722
Intravenous contrast material 7 (17.5%) 2 (6.5%) 0.282
Dose appropriateness 0.733
Low dose 6 (15%) 3(9.7%)
Appropriate dose 20 (50%) 15 (48.4%)
High dose 14 (35%) 13 (41.9%)

ICU (Intensive care unit); CLcr (Estimated creatinine clearance calculated by Cockcroft-Gault equation); BUN (Blood urea nitrogen); ACE
(Angiotensin-converting enzyme); NSAID (Non-steroidal anti-inflammatory drug)

W o Egto) A A 9042 Wo)x| ekobth(Table 4). 714 CLer (89.6444.9 vs. 76.9+32.8 mlmin p=0.185), Scr
Wb 23} B 2ol A colistimethate o3 F AR TR (0782043 vs. 0.91+0.39 mg/dL p=0.193) ¥ BUN (30.2+13.9
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vs. 36.7+19.6 mg/dL p=0.106) F 7t xFo]7} gl o}, <oF
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Fig. 4. Renal function exacerbation according to appropriateness
of intial colistimethate dose (n=71).
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