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Attention to Colistin Dose: A Case Report
of Rare Neurotoxic Adverse Effects

Kolistin Dozuna Dikkat: Nadir Norotoksik
Yan Etkilerin Gorildigi Bir Olgu Sunumu

ABSTRACT Colistin is a polymyxin antibiotic that is used for the treatment of multidrug-resistant
Gram-negative bacteria. The most important side effects of intravenous colistin is nephrotoxicity
and neurotoxicity. Neurotoxicity is seen much less frequently (<%7) than nephrotoxicity. Because
of the ideal dose for colistin remains uncertain and loading dose is calculated independently of cre-
atinine clearance in patients with kidney disease its safety is unclear. In this paper we present a
case of colistin neurotoxicity in a patient with complaints of weakness, dizziness, visual distur-
bances, ataxia and peripheral paresthesia 5-6 hours after loading dose who has kidney disease. Col-
istin treatment was stopped, ascorbic acid was added to the treatment and 2-3 hours after
hemodialysis, his neurotoxicity symptoms disappeared.
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OZET Kolistin, ¢coklu ila¢ direncli Gram-ne gatif bakterilerin tedavisinde kullanilan bir polimiksin
antibiyotiktir. Intravensz kolistinin en énemli yan etkileri nefrotoksisite ve nérotoksisitedir. No-
rotoksisite, nefrotoksisiteye gore daha az (<%7) goriiliir. Kolistin i¢in ideal doz belirsiz oldugundan
ve yiikleme dozu bobrek hastalig: olan hastalarda kreatinin klirensinden bagimsiz olarak hesap-
landigindan, giivenligi agik degildir. Bu yazida bobrek hastaligi olan bir hastaya yiikleme dozundan
5-6 saat sonra ortaya ¢ikan zayiflik, bas dénmesi, gérme bozukluklari, ataksi ve periferik pareste-
ziye iligkin bir kolistin norotoksik sikayeti sunulmustur. Hastanin kolistini kesilmis, tedaviye as-
korbik asit eklenmis ve hemodiyalize alinan hastanin 2-3 saat sonra norotoksisite semptomlari
kaybolmustur.

Anahtar Kelimeler: istenmeyen etkiler; kolistin; polimiksinler

olymyxin antibiotics are necessarily preferable in the treatment of

problematic bacteria such as multi-drug resistance Acinetobacter

baumannii, Pseudomonas aeruginosa and carbapenemase-producing
enteric microorganism.' In practice, only polymyxin E (colistin) and
polymyxin B are used. There are two major adverse effects related to colistin
therapy. Nephrotoxicity is one of the generally observed adverse effects fol-
lowing intravenous treatment of colistin. Neurotoxicity is a less common
adverse effect than nephrotoxicity. Neurotoxic side effects are generally
mild and reversible after stopping the treatment.’

The ideal dose for colistin remains uncertain. Colistin loading dose is
calculated independently of creatinine clearance (CCr). Our purpose is to
discuss this entity.
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I CASE REPORT

Forty-five year old male patient was admitted to
our clinic with complaints of fever, nausea and
vomiting for 6 days. In his medical history he had
type 2 diabetes mellitus for 11 years. His physical
examination revealed bilateral costovertebral angle
tenderness and his fever was 38.5° C, blood pres-
sure was 100/70. Neurological examination was
normal. Creatinine: 7.66 mg/dl, Urea: 234 mg/dl,
Whbc:15300, Neu: 12800, Hb: 8 g/dl, Plt: 162000,
sedimentation: 107/hr, CRP: 258(0-5) have been
found in the laboratory findings. Urine analysis re-
vealed 40 leukocyte, 5 erythrocytes on dipstic. It’s
learned that the value of creatinine was 2.8 one
week ago. Abdominal ultrasonography findings
showed grade 2 pelvicaliectasis, perirenal minimal
free fluid and large swollen kidney with an in-
creased anechoic corticomedullary area. It was
consistent with pyelonephritis. Empirical antibi-
otic treatment was started after blood and urine
cultures were taken. Two days later his creatinine
and urea levels decreased to 5.42 mg/dl, 205 mg/dl.
Blood and urine cultures were possitive for Kleb-
siella pneumoniae and antibiograms reported
amikacin and colistine susceptibility for Klebsiella
pneumoniae. Because of amikacin cannot be used
alone we used colistine for treatment. Colistin
loading dose was calculated independently of cre-
atinine clearance (CCr) according the formule col-
istin Css,avg target (2,5 mg) x 2.0 body weight (kg).
Creatinine clearance was 11 ml/min/1,73 m? and
maintenance dose was calculated 2x58 mg accord-
ing to the formule of (2.5 (CSS’an target) x (1.5x
(CCr)+30). 5-6 hours after loading dose the patient
had complaints of weakness, dizziness, visual dis-
turbances, ataxia and peripheral paresthesia. Col-
istin treatment stopped and it was consistent with
colistin neurotoxicity. We added ascorbic acid to
the treatment. When the regression is not seen in
neurotoxicity symptoms, we started hemodialysis.
2-3 hours after hemodialysis, his neurotoxicity
symptoms disappeared. In following 2 weeks his
creatinine levels decreased to 1,89 mg/dl, definite
clinical improvement was observed and the patient
was discharged.
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I DISCUSSION

Colistin (polymyxin E) is a polymyxin antibiotic
which was first introduced in the late 1950s is used
in the treatment of multidrug-resistant (MDR)
Gram-negative pathogens, in particular Acineto-
bacter baumannii, Pseudomonas aeruginosa and
Klebsiella pneumoniae. Both colistimethate sodium
(CMS) and colistin sulfate is available.! CMS is a
prodrug and after intravenous administration it is
hydrolyzed to make the active drug colistin.?

Colistin in our country is performed as a load-
ing dose and maintenance dose. Loading dose is ap-
plied with the formula of Css,av target (2.5) x 2 x
body weight or 5 mg/ kg (not to exceed 300 mg) in
all patient categories independently of creatinine
clearance. After 12 hours of the maintenance dose
is started. Maintenance dose is calculated as the for-
mula of 2.5 x [(1.5x CrCl)+30] and applied.*

The ideal dose for colistin remains uncertain.
There is little experience with using greater loading
doses of CMS than 300 mg, and the potential im-
pact on renal function of large loading doses of
CMS is not known.*

Nephrotoxicity and neurotoxicity is the most
important adverse effects of intravenous colistin.
Neurotoxicity is seen much less frequently (<7%)
than nephrotoxicity. Neurotoxicity usually appears
after prolonged use. Neurotoxic effects are usually
mild and reversible after the drug was discontin-
ued®. Neurological symptoms are dizziness, vertigo,
confusion, facial and peripheral paresthesia, visual
disturbances, partial deafness, hallucinations,
weakness, ataxia and convulsions. In our case,
many of these symptoms were observed.®

Neurotoxicity of polymyxins is also known to
be dose-dependent. The mechanisms of neurotox-
icity induced by polymyxins include neuromuscu-
lar blockade.” Polymyxins inhibits the release of
acetylcholine to the synaptic gap. Paresthesias were
the most often experienced neurological adverse
effects and occurred in almost 27% and 7.3% in
CMS receiving patients.® Falagas and colleagues
showed in a study that in 152 patients only 4 pa-
tients were clinically diagnosed to have polyneu-



Nilay Sengiill SAMANCI et al.

Turkiye Klinikleri ] Case Rep 2017;25(3):103-5

ropathy and/or myopathy.> And over the past 15
years or more no cases of apnea and neuromuscu-
lar blockade induced by polymyxins have been re-
ported in the literature.® In a case by Patrick M
Honore, while receiving intravenous colistin con-
vulsions rapidly followed by acute respiratory mus-
cle weakness and apnea. Toxic levels of colistin
were rapidly removed by hemofiltration.?

In our case also 5-6 hours after the loading
dose of colistin, neurotoxicity was observed. We
added ascorbic acid to the treatment. In a study
Yang Liu and colleagues examined that ascorbic
acid could reduce colistin sulfate-induced neuro-
toxicity mediated by oxidative stress.’ But the re-
gression was not seen so we started hemodialysis.
2-3 hours after hemodialysis, his neurotoxicity
symptoms disappeared.

Colistin dosages must be optimized. It is diffi-
cult to provide ideal dosing regimens and specific
dosing guidelines for colistin because of the defi-

ciency of pharmacokinetic and pharmacodynamic
studies.* In patients with multiorgan failure and
renal insufficiency dosage alterations of colistin
must get maximal efficacy and minimal toxicity.
Colistin has at least 30 different mixtures of inac-
tive derivatives. Therefore, there are difficulties to
investigate the pharmacokinetics of colistin and
complex to predict.’ So loading dose calculating
independently creatinine clearance can be dis-
cussed. And future studies on this subject will be
guiding.
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