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Abstract

Guillain-Barré syndrome (GBS) is an immune-mediated polyneuropathy, which is characterized by areflexia and ascending
paresthesia which can progress to a respiratory failure. Certain conditions, such as vasculitis and heavy metal and drug

toxicity, may have misleadingly similar clinical presentation to GBS. We describe a case of a patient with cystic fibrosis and
intravenous colistin-induced neurotoxicity mimicking GBS. The patient had used inhaled colistin on five occasions with no
adverse effects, however, developed symptoms on the second day of intravenous treatment. Overlapping findings between

immune-mediated polyneuropathy and drug-induced neurotoxicity include limb paresthesia and decreased reflexes.
Perioral tingling, however, is a common presentation of colistin-induced neurotoxicity, and therefore, is an important
differentiating factor. Early diagnosis prevents further neurologic decline, extensive unnecessary workup and potentially

harmful incorrect management.

INTRODUCTION

Polyneuropathy and paresthesia in a critically ill patient prompts
investigation for Guillain-Barré Syndrome (GBS) [1]. Other
medical conditions can mimic the presentation of GBS, such as
vasculitis, heavy metal and drug toxicities, including colistin.
This polymyxin antibiotic is largely used to treat resistant
gram-negative bacteria [2]. We present a case of intravenous
colistin-induced neurotoxicity mimicking GBS in a patient with
cystic fibrosis.

CASE REPORT

A 38-year-old woman (Patient A) with cystic fibrosis (CF), who
underwent double-lung transplant, Stage 3B chronic kidney
disease, CF-related diabetes and pancreatic insufficiency, was
transferred to the intensive care unit (ICU). She was admitted
for an acute-on-chronic hypoxemic respiratory and renal
failure. Three weeks prior, she was treated for acute-on-
chronic sinusitis caused by methicillin-resistant Staphylococcus
aureus and Aspergillus fumigatus infections. A bronchoscopy
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with bronchoalveolar lavage cultures revealed Stenotrophomonas
maltophilia infection, so she was started on intravenous colistin.
On Day 2 of treatment, she developed numbness and tingling
in her fingers, toes and perioral region. Neurologic consultation
was requested and revealed intact cranial nerves, sensation
and proprioception. Motor strength was preserved, reflexes
were reduced bilaterally in the patellas and Achilles but
were normal in the upper extremities. In the setting of a
recent upper respiratory infection, subjective muscle weakness,
paresthesia and decreased lower extremity reflexes, GBS
was suspected. A lumbar puncture and electromyography
were ordered. Cerebrospinal fluid was unremarkable with no
cytoalbuminologic dissociation (1 erythrocyte, no neutrophils,
71 lymphocytes, 29 monocytes, glucose 81 mg/dl and protein
23 mg/dl). This decreased the likelihood of GBS, and the presence
of perioral paresthesia prompted investigation of alternate
diagnoses. After review of the patient’s medication list (Table 1)
for potential drug-induced toxicity, intravenous colistin was
identified as a possible culprit. Colistin was suspended and
replaced with trimethoprim and sulfamethoxazole. Symptoms
subsided within 24 h, and further neurologic testing, including
electromyography, was canceled. This patient had made use
of inhaled colistin on five occasions and had not had adverse
effects.

Illustrative case

Within days of this patient’s admission, we had a second case
of colistin-induced neurotoxicity. A 59-year-old woman (Patient
B) with a double-lung transplant, end-stage renal disease and
chronic colonization of pulmonary Burkholderia cepacian and his-
tory of Clostridium difficile (C. difficile) infection was admitted to
the ICU. She had been receiving inhaled colistin for B. cepacian
for 3 months and was started on the intravenous form. On Day
2 of treatment, she presented with tongue, hand and perio-
ral paresthesia. Her symptoms were tolerable and neurologic
examination was unremarkable. Given the mild quality of her
symptoms and considering the risk-benefit ratio, she continued
to receive intravenous and inhaled colistimethate. The ICU team
promptly diagnosed colistin-induced neurotoxicity since this
was the second case in a short time interval.

DISCUSSION
Mimicking GBS

Patient A’s clinical presentation raised suspicion for GBS,
an acute immune-mediated polyneuropathy that can rapidly
progress to severe neurologic weakness and respiratory failure.
The National Institute of Neurological Disorders and Stroke and
Brighton Criteria [1] has established that the diagnosis of GBS
is based on clinical history and examination findings as well
as ancillary testing (i.e. lumbar puncture and electrodiagnostic
studies). Required diagnostic criteria are progressive bilateral
weakness of arms and legs and absent or decreased tendon
reflexes in affected limbs [1]. Although normal protein levels
do not rule out GBS, cytoalbuminologic dissociation is a classic
finding. There is a spectrum of conditions that present very
similarly to GBS, such as heavy metal or chemical intoxication,
vasculitis and drug-induced toxicity (e.g. colistin) [2]. Although
most presenting symptoms of GBS and colistin-induced
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neurotoxicity coincide, there are important distinguishing
findings (Table 2) [3, 4].

Early identification of the culprit drug, followed by its discon-
tinuation, may prevent unnecessary electromyography testing
and possible GBS treatment with intravenous immunoglobu-
lin. In addition to medically guided decisions, there are finan-
cial aspects to be considered: the average cost of intravenous
immunoglobulin treatment ranges from $5000 to $25000 [5].

Colistin uses and neurotoxicity

Pharmacology Colistin, also known as polymyxin E, is a
bactericidal drug used against gram-negative bacteria, especially
Pseudomonas aeruginosa. Colistin was widely used until the1970s,
when it was replaced by other antibiotics due to its toxicity
profile. In the1990s, however, it was reintroduced because of
increasing antibiotic resistance and lack of options against
gram-negative bacteria [6]. Multidrug-resistant P. aeruginosa are
frequent in adult CF patients, so colistin is commonly used.

Toxicity Colistin can be administered intravenously, parentally,
intrathecally, intraventricularly or inhaled. Current data support
that the frequency of neurotoxicity and nephrotoxicity is signif-
icantly lower than previously believed [1, 7] and that intravenous
administration minimizes toxicity while maximizing efficacy [7].
Nonetheless, both patients we presented used inhaled colistin
without adverse effects but developed toxicity on the second
day of intravenous treatment. We suspect this may attributed
to the systemic effect of the intravenous form [8]. Both patients
had renal failure, possibly contributing to the pharmacokinetics
of the drug and increased odds of adverse effects. To further
investigate toxicities, we performed an IBM Micromedex (IBM
Corporation) search for all the medications Patient A was on
(Table 1). No cross-reactivity was found.

Colistin-induced neurotoxicity and neuromuscular blockage
is explained by two main mechanisms. The first involves the
presynaptic action of colistin, which prevents release of acetyl-
choline into the synaptic gap. The second is biphasic, a short
phase of competitive blockade between acetylcholine and col-
istin, followed by a prolonged phase of depolarization, resulting
in calcium loss from the neurons [9]. This change in electrolytes
alters mitochondrial permeability, leading to mitochondrial dys-
function in neuronal cells and consequent accumulation of reac-
tive oxygen species. This, in turn, leads to oxidative stress and
further nerve damage [10].

Literature review

We performed a literature review on colistin-induced neuro-
toxicity in patients with CF (Table 3). The keywords searched
on PubMed were: ‘colistin’ OR ‘colistimethate’ AND ‘neurotox-
icity’ OR ‘neurologic’ AND ‘cystic fibrosis’. Perioral tingling was
frequently reported.

CONCLUSION

Colistin-induced neurotoxicity may have misleadingly similar
clinical presentation to GBS. GBS is a potentially fatal condi-
tion, so it should be considered as a differential diagnosis in
the setting of paresthesia and decreased reflexes. Additionally,
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Table 1: IBM Micromedex search for all drugs on the patient’s medication list

Drug Dose Drug-drug interaction with Alcohol or food interaction
colistin

Amlodipine 5 mg/d, oral - -

Atovaquone 1500 mg/d, oral - -

Azithromycin 500 mg/d

Colistimethate 2.5 mg/kg/d N/A -

Colistimethate 150 mg every morning N/A -

Fluticasone furoate/vilanterol

Ganciclovir
Heparin

Hydralazine

Insulin aspart

Insulin glargine

Levalbuterol
Levothyroxine

Lipase-protease-amylase

Meropenem
Metoprolol succinate
Montelukast

Mycophenolate

Pantoprazole

Posaconazole

Prednisone

Sennosides-docusate sodium

Sodium chloride
Vancomycin

1 puff/d, inhalation

1.25 mg/kg/d (adjusted)

5000 units BID, subcutaneous

50 mg, every 8 h SCH, oral

U-100 (carbohydrate count),
0-10 units TID

5 units every morning,
subcutaneous

0.63 mg BID, nebulization
100 mcg/d, oral

40000 units TID

100 mg BID, oral
10 mg/d, oral

360 mg BID, oral
40 mg BID, oral

300 mg/d

10 mg/d, oral

1 tablet BID, oral

3 ml BID, intravenous
250 mg BID

Grapefruit juice may cause
increased fluticasone exposure

Avocado reduces anticoagulant
effectiveness and celery
increases the risk of bleeding
Concurrent use of hydralazine
and enteral nutrition may result
in decreased hydralazine
concentrations. Concurrent use
of hydralazine and food may
cause decreased hydralazine
exposure and efficacy
Concurrent use of insulin and
ethanol may result in impaired
glucose regulation

Concurrent use of insulin and
tobacco may result in decreased
insulin absorption and increased
insulin resistance. Concurrent
use of insulin and ethanol may
cause impaired glucose
regulation

Concurrent use of levothyroxine
and soy may cause decreased
effectiveness of levothyroxine.
Concurrent use of levothyroxine
and enteral nutrition may result
in hypothyroidism

Concurrent use of pancreatin
and alkaline foods and may
result in reduced pancreatin
effectiveness

Concurrent use of montelukast
and grapefruit juice may result in
increased montelukast exposure
Concurrent use of proton pump
inhibitors and cranberry may
cause reduced effectiveness of
proton pump inhibitors
Concurrent use of posaconazole
and food may cause increased
posaconazole exposure and
plasma concentrations

Abbreviations: -, no interaction; BID, twice a day; N/A, not applicable; TID, three times a day.



Table 2: Clinical clues in the diagnosis of GBS and colistin-induced neurotoxicity
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GBS findings

Clinical features shared between GBS and

colistin-induced neurotoxicity

Colistin-induced neurotoxicity findings

Cytoalbuminologic dissociation

Psychiatric adverse effects (e.g. hallucination) Perioral paresthesia

K]

Abnormal electrodiagnostic findings: slowing

nerve conduction
Bilateral limb weakness
Decreased reflexes
Sensory deficit

Bad taste in mouth

Predominantly sensory deficits [4]

Table 3: Studies investigating neurotoxicity in patients with CF

Reference Mode of Colistin dose Days on colistin Neurotoxicity cases Type of neurotoxicity
administration in patients with CF
[11] IV and nebulized 150 mg, nebulized N/R, the reaction 4 Perioral paresthesia;
q8h 1.25 mg/kg occurred with the tingling in hands,
first dose face, fingertips, knee
and jaw
[12] IV and nebulized 5 mg/kg 7-30 0/6 None
[13] v N/R 9 2 Paresthesia, bad taste
[14] v 5-7 mg/kg/d 6-35 26/31 Oral and perioral
paresthesia,
headache and lower
extremity weakness
[15] Parenteral N/R N/R 0 None
[16] Y 1.63-3.11 mg/kg 2 0/12 None
[17] v 2 MU t.d.s. 1-14 0/52 None
[18] v 5.3-12.9 mg/kg 12 37/53 Dizziness, numbness,
tingling,
incoordination,
unsteadiness and
muscle weakness
[19] v N/R N/R 6/19 Perioral paresthesia,
ataxia
Abbreviations: IV, intravenous; MU, million units; N/R, not registered; t.d.s., three times a day.
it is essential to promptly recognize perioral paresthesia as a ETHICAL APPROVAL

classic sign of colistin-induced neurotoxicity in patients with CF,
especially for patients taking the intravenous form. Efficiently
ruling out GBS when confronted with GBS mimicking conditions
avoids unnecessary testing and treatments and reduces hospital
and patient costs.

ACKNOWLEDGEMENTS

We would like to thank the patients and their families for allow-
ing us to share their case with the academic community as well
as the providers who participated in their care.

CONFLICT OF INTEREST

None declared.

FUNDING

No funding was received for this project.

No ethical approval was required for this project.

CONSENT

Both patients consented to the use of their medical information
for educational and research purposes.

GUARANTOR

Dr Freeman had full access to all the data in the study and takes
responsibility for the integrity of the data and the accuracy of
the data analysis.

REFERENCES

1. Leonhard SE, Mandarakas MR, Gondim FAA, Bateman K,
Ferreira MLB, Cornblath DR et al. Diagnosis and manage-
ment of Guillain-Barre syndrome in ten steps. Nat Rev Neurol
2019;15:671-83.



10.

11.

344 | C.Camargo et al.

. Levin KH. Variants and mimics of Guillain Barre Syndrome.

Neurologist 2004;10:61-74.

. Hargrave KR, Ferenz GJ, Kothari MJ. Drug-induced toxic neu-

ropathies. In: Katirji B, Kaminski H, Ruff R eds. Neuromuscular
Disorders in Clinical Practice. New York, NY: Springer, 2014.

. Winters JL, Brown D, Hazard E, Chainani A, Andrzejewski C

Jr. Cost-minimization analysis of the direct costs of TPE and
IVIgin the treatment of Guillain-Barre syndrome. BMC Health
Serv Res 2011;11:101.

. Gregoire N, Aranzana-Climent V, Magreault S, Marchand S,

Couet W. Clinical pharmacokinetics and pharmacodynam-
ics of colistin. Clin Pharmacokinet 2017;56:1441-60.

. Nigam A, Kumari A, Jain R, Batra S. Colistin neurotoxicity:

revisited. BMJ Case Rep 2015.

. Beringer P. The clinical use of colistin in patients with cystic

fibrosis. Curr Opin Pulm Med 2001;7:434—40.

. Nadeem K, Raja K, Attalla M, Patel M, Philips M. Safety of

nebulized colistin solution as adjunctive treatment of lower
respiratory tract infections. ] Pharm Pract 2020.

. Kubikowski P, Szreniawski Z. The mechanism of the neuro-

muscular blockade by antibiotics. Arch Int Pharmacodyn Ther
1963;146:549-60.

Dai C, Xiao X, LiJ, Ciccotosto GD, CappaiR, Tang S et al. Molec-
ular mechanisms of neurotoxicity induced by polymyxins
and chemoprevention. ACS Chem Neurosci 2019;10:120-31.
Rekis N, Ambrose M, Sakon C. Neurotoxicity in adult patients
with cystic fibrosis using polymyxin B for acute pulmonary
exacerbations. Pediatr Pulmonol 2020;55:1094-6.

12.

13.

14.

15.

16.

17.

18.

19.

Aygun F, Aygun FD, Varol F, Durak C, Cokugras H, Camcioglu
Y et al. Can nebulised colistin therapy improve outcomes
in critically ill children with multi-drug resistant gram-
negative bacterial pneumonia? Antibiotics (Basel) 2019;8:40.
Claus BO, Snauwaert S, Haerynck F, Van Daele S, De Baets F,
Schelstraete P. Colistin and neurotoxicity: recommendations
for optimal use in cystic fibrosis patients. Int ] Clin Pharm
2015;37:555-8.

Reed MD, Stern RC, O’'Riordan MA, Blumer JL. The pharma-
cokinetics of colistin in patients with cystic fibrosis. J Clin
Pharmacol 2001;41:645-54.

Endo R, Ishiguro N, Kikuta H. Usefulness of parenteral
colistin in treating of lower respiratory infection due
to multidrug-resistant P. aeruginosa. Kansenshogaku Zasshi
2005;79:945-50.

Li J, Coulthard K, Milne R, Nation RL, Conway S, Peckham
D et al. Steady-state pharmacokinetics of intravenous col-
istin methanesulphonate in patients with cystic fibrosis. J
Antimicrob Chemother 2003;52:987-92.

Ledson MJ, Gallagher MJ, Cowperthwaite C, Convery RP, Wal-
shaw MJ. Four years’ experience of intravenous colomycin in
an adult cystic fibrosis unit. Eur Respir ] 1998;12:592—-4.
Conway SP, Pond MN, Watson A, Etherington C, Robey HL,
Goldman MH. Intravenous colistin sulphomethate in acute
respiratory exacerbations in adult patients with cystic fibro-
sis. Thorax 1997;52:987-93.

Bosso JA, Liptak CA, Seilheimer DK, Harrison GM. Toxicity of
colistin in cystic fibrosis patients. DICP 1991;25:1168-70.



	Colistin neurotoxicity mimicking Guillain-Barre syndrome in a patient with cystic fibrosis: case report and review
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	CONCLUSION
	Acknowledgements
	Conflict of interest
	Funding
	Ethical approval
	Consent
	Guarantor


