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Abstract: Butamirate citrate is a central-acting antitussive drug and is
widely used in clinical practice in childhood. It is thought that to be
centrally active antitussive drugs act through receptors in the brainstem
to inhibit cough, and these findings were based on the evidence of an-
imal models. Central nervous system adverse effects of cough sup-
pressants are rare and include irritability, lethargy, hallucinations, and
dystonic reactions. In this report, we present the first patient who de-
veloped cervical dystonia shortly after the first dose of butamirate cit-
rate, and the patient’s symptoms improved immediately after a single
intramuscular dosage of biperiden.
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The use of cough suppressants among children is increas-
ing with a concomitant increase in the incidence of drug-

induced adverse events. Dystonic reactions and other movement
disorders are commonly associated with antihistamines, anti-
epileptics, antipsychotics, and antiemetics.1,2 Butamirate citrate
(N-[2-(2 phenylbutyryloxyetoxy)-ethyl]-N, N-diethylammonium
dihydrogen citrate) is an effective, central-acting antitussive drug
and is widely used in clinical practice in childhood. Adverse ef-
fects of butamirate citrate at therapeutic dosages include allergic
skin rash, drowsiness, nausea, vomiting, diarrhea, hypertension,
dizziness, and vertigo.1 Miko3 reported that 0.5% to 1% of pa-
tients experience adverse events during butamirate citrate treat-
ment at therapeutic dosages.

Drugs that act in the central nervous system to reduce the
frequency and intensity of cough have been designated as cen-
trally acting antitussives. These drugs act within the central
nervous system at the level of the brainstem, where the basic
neural circuitry responsible for cough is located.4 The central
mechanism to control cough is complex and the nucleus of the
tractus solitarius, caudal ventrolateral respiratory column, raphe
nuclei, pontine nuclei, and rostral ventrolateral medulla could
represent potential sites of action of centrally acting anti-
tussives. This designation is based on evidence obtained from
animal models.5,6

In this report, we present the first patient who developed
cervical dystonia shortly after the first dose of butamirate citrate.

CASE
A 4-year-old girl presented to the emergency department

with acute, involuntary deviation of the head and gaze to the

right and stiffness of the neck muscles. The patient was born
after full-term pregnancy from healthy, nonconsanguineous
parents. Psychomotor development of the patient was normal.
She was previously diagnosed with idiopathic epilepsy and had
been treated with valproic acid for 6 months. On physical ex-
amination, her pulse rate, respiration, blood pressure, and tem-
perature were within normal limits. There were neither meningeal
signs nor focal neurological deficits. However, she had involun-
tary pulling of the neck to the right side and sustained contractions
of the neck muscles.

Laboratory examinations including complete blood count,
serum glucose, blood urea nitrogen, creatinine, transaminases,
electrolytes, and inflammatory markers were within normal
limits. The serum level of valproic acid was 55 Kg/mL (refer-
ence range, 50Y100 Kg/mL). Urine toxicology testing of the
patient revealed no abnormality. The video electroencephalo-
gram (EEG) recorded on sleep and wakefulness also did not
show abnormalities. Detailed drug history revealed that the
patient’s complaints started 1 hour after the administration of
first dosage of 7.5 mg butamirate citrate (Kreval), which was
prescribed for upper airway infection. Butamirate citrate was
discontinued, and the patient’s symptoms improved immediately
after a single intramuscular dosage of biperiden (0.04 mg/kg).
Valproic acid treatment was continued, and the patient’s symp-
toms did not recur during 1-week follow-up.

DISCUSSION
Despite the beneficial effects of drugs, all medications

could have adverse effects on various parts of body and organ
functions.7 Drug-inducedmovement disorders are usually caused by
antipsychotics and antiemetics.8,9 Central nervous system adverse
effects of cough suppressants are rare and include irritability,
lethargy, and hallucinations.10 In addition, cough suppressants
that are the mixtures of codeine and decongestants or anti-
histamines have been associated with dystonia in children.10,11

Butamirate citrate is a centrally active antitussive drug that
acts through receptors in the brainstem to inhibit cough.12

Specific receptor subtypes that are associated with suppression
of cough at central sites include 5-HT1A, GABA-B, tachykinin,
neurokinins 1 and 2, nonopioid, cannabinoid, dopaminergic, and
sigma receptors.5,12 Li et al12 suggested that cholinergic, hista-
mine, serotonin, and dopaminergic mechanisms are all involved
in the cough response, and this designation is based on evidence
obtained from animal models. It was shown that benzomor-
phans are able to produce dystonic reactions, when injected into
the red nucleus of rats.13

The most common movement disorders associated with
antiepileptic drugs include ataxia and nystagmus due to phe-
nytoin and carbamazepine treatments and tics and tremor due to
valproic acid, lamotrigine, and topiramate treatments. These
adverse events generally do not limit their use for epilepsy.14

Oculogyric crisis is an ocular dystonic reaction and is reported
to be secondary to lamotrigine overdosage. To the best of our
knowledge, valproic acidYinduced dystonic reaction has not been
reported.15
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Dystonic reactions can mimic a partial seizure.16 Misdi-
agnosis is possible, and video EEG monitoring is useful in this
situation.17 Although the clinical manifestation of the patient
suggested a versive seizure, the video EEG monitoring excluded
a seizure disorder.

Bohner et al18 reported Cmax and t1/2 values for suspension
form of butamirate citrate at 1.1 and 28 hours, respectively. In
our patient, there was no history of overdose for butamirate
citrate treatment. Our patient’s history of butamirate citrate in-
take 1 hour before the symptoms suggested acute dystonic re-
action caused by butamirate citrate at therapeutic dosage. In
addition, the cervical dystonia of the patient improved imme-
diately after the treatment with biperiden and discontinuation of
butamirate citrate. Valproic acid treatment was continued, and
dystonic reaction did not reoccur during 1-week follow-up. This
finding again strongly supports that the dystonia was induced
by the butamirate citrate. On the other hand, Aichhorn et al19

reported that valproate comedication is associated with a 77%
increase in quetiapine plasma levels. This conclusion was
supported by the case reports of Habermeyer et al,20 which
describe a patient with cervical dystonia due to interaction of val-
proic acid and quetiapine. In our patient, comedication with val-
proic acid may have increased blood levels of butamirate citrate.

In conclusion, this is the first patient of butamirate citrateY
induced dystonia whose symptoms disappeared after discontinu-
ation of the drug. Drug history for centrally active antitussives
should be detailed in children presenting with acute dystonic
reactions.

REFERENCES

1. Esen I, Demirpence S, Yis U, et al. Cetirizine-induced dystonic reaction

in a 6-year-old boy. Pediatr Emerg Care. 2008;24:627Y628.

2. Roberge RJ. Antiemetic-related dystonic reaction unmasked by removal

of a scopolamine transdermal patch. J Emerg Med. 2006;30:299Y302.

3. Miko P. The use and safety of butamirate containing drops, syrup and

depot tablets in Hungary. Orv Hetil. 2005;146:609Y612.

4. Bolser DC, Hey JA, Chapman RW. Influence of central antitussive drugs

on the cough motor pattern. J Appl Physiol. 1999;86:1017Y1024.

5. Bolser DC. Central mechanisms. II: Pharmacology of brainstem

pathways. Handb Exp Pharmacol. 2009;187:203Y217.

6. Baekey DM, Morris KF, Nuding SC, et al. Ventrolateral medullary
respiratory network participation in the expiration reflex in the cat.
J Appl Physiol. 2004;96:2057Y2072.

7. Li J, Tripathi RC, Tripathi BJ. Drug-induced ocular disorders. Drug Saf.
2008;31:127Y141.

8. Lou E, Abou-Zeid N. A case of metoclopramide-induced oculogyric
crisis in a 16-year-old girl with cystic fibrosis. South Med J. 2006;99:
1290Y1291.

9. Dressler D, Benecke R. Diagnosis and management of acute movement
disorders. J Neurol. 2005;252:1299Y1306.

10. Polizzi A, Incorpora G, Ruggieri M. Dystonia as acute adverse reaction
to cough suppressant in a 3-year-old girl. Eur J Paediatr Neurol.
2001;5:167Y168.

11. Graudins A, Fern RP. Acute dystonia in a child associated with
therapeutic ingestion of a dextromethorphan containing cough and cold
syrup. J Toxicol Clin Toxicol. 1996;34:351Y352.

12. Li JQ, Jia YX, Yamaya M, et al. Neurochemical regulation of cough
response to capsaicin in guinea-pigs. Auton Autacoid Pharmacol.
2002;22:57Y63.

13. Matsumoto RR, Hemstreet MK, Lai NL, et al. Drug specificity of
pharmacological dystonia. Pharmacol Biochem Behav. 1990;36:
151Y155.

14. Gilbert DL. Drug-induced movement disorders in children. Ann N Y
Acad Sci. 2008;1142:72Y84.

15. Veerapandiyan A, Gallentine WB, Winchester SA, et al. Oculogyric
crises secondary to lamotrigine overdosage. Epilepsia. 2011;52:e4Ye6.

16. Besocke AG, Rojas JI, Valiensi SM, et al. Interview accuracy in partial
epilepsy. Epilepsy Behav. 2009;16:551Y554.

17. Specchio N, Carotenuto A, Trivisano M, et al. Prolonged episode of
dystonia and dyskinesia resembling status epilepticus following acute
intrathecal baclofen withdrawal. Epilepsy Behav. 2011;21:321Y323.

18. Bohner H, Janiak PS, Nitsche V, et al. Relative bioavailability of
different butamirate citrate preparations after single dose oral
administration to 18 healthy volunteers. Int J Clin Pharmacol Ther.
1997;35:117Y122.

19. Aichhorn W, Marksteiner J, Walch T, et al. Influence of age, gender,
body weight and valproate comedication on quetiapine plasma
concentrations. Int Clin Psychopharmacol. 2006;21:81Y85.

20. Habermeyer B, Rabovsky K, Jentzsch C, et al. Cervical dystonia due to
interaction of valproic acid and quetiapine. J Clin Psychopharmacol.
2007;27:396Y397.

Pediatric Emergency Care & Volume 29, Number 1, January 2013 Acute Cervical Dystonia and Butamirate Citrate

* 2013 Lippincott Williams & Wilkins www.pec-online.com 81

Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


