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hepática o renal de vitaminas o elementos traza, estaría

indicada la no adición.

Durante el periodo de desabastecimiento de vitaminas

parenterales que se produjo en 1996 en Estados Unidos, este

riesgo quedó claramente evidenciado. La obligada reducción

en el aporte de vitaminas en la nutrición parenteral ocasionó

complicaciones graves, que fueron apareciendo en la litera-

tura culpabilizando de los principales cuadros iatrogénicos

aparecidos a la omisión en la nutrición parenteral de vitami-

nas intravenosas y en especial de la tiamina7. Esta vitamina

participa como coenzima en diversas reacciones de descar-

boxilación oxidativa, siendo esencial en reacciones claves

del metabolismo intermediario de los hidratos de carbono

y del ciclo de Krebs. En concreto su ausencia determina el

compromiso de la enzima piruvato deshidrogenasa interfi-

riendo la glucólisis e induciendo un acúmulo de ácido láctico

con efectos deletéreos. También interviene en el transporte

de glutamato en los astrocitos del tálamo y córtex cerebral y

en el mantenimiento colinérgico de la transmisión nerviosa.

Estas acciones de la tiamina explican la triada de confusión

mental, ataxia y oftalmoplegia característica de la encefa-

lopatía de Wernike asociada al déficit de vitamina B1
8. Esta

debacle sanitaria obligó a las autoridades sanitarias a emi-

tir una orden estableciendo la obligatoriedad de administrar

vitamina intravenosa con la nutrición parenteral. Tras estos

episodios relacionados con el desabastecimiento en Estados

Unidos de vitaminas parenterales la literatura ha seguido

recogiendo casos puntuales de complicaciones neurológicas,

metabólicas y hematológicas graves asociados a la omisión

inadvertida de vitaminas u oligoelementos en la nutrición

parenteral.

Por último, no podemos soslayar que las distintas socie-

dades científicas con competencias en nutrición parenteral

(españolas, europeas, norteamericanas), y destacados espe-

cialistas incluyen entre sus directrices y estándares la

obligación diaria de elaborar, dispensar y administrar la NP

con todos sus macro- y micronutrientes. Así el Órgano Oficial

de Expresión Científica de la Sociedad Española de Farma-

cia Hospitalaria, en su número monográfico de 20099 sobre

estandarización del soporte nutricional especializado, dicta,

en el epígrafe que versa sobre la seguridad del paciente

(Estándar de Práctica FE.16), la necesidad de ‘‘añadir las

vitaminas y los oligoelementos a la nutrición parenteral,

diariamente’’. A su vez, la Sociedad Europea de Nutrición

Enteral y Parenteral en su artículo de 200910 ESPEN Gui-

delines on Parenteral Nutrition: Surgery incluye de forma

taxativa la siguiente orden ‘‘a full range of vitamins and

trace elements should be supplemented on a daily basis’’.

Por último el Comité de Dirección de la American Society of

Parenteral and Enteral Nutrition en el número monográfico

sobre Prácticas Seguras en Nutrición Parenteral11, especi-

fica de forma rotunda que ‘‘all patients receiving PN should

receive a parenteral vitamin preparation daily’’. Por ello en

este escrito queremos hacer un llamamiento a que los Servi-

cios de Farmacia ante la irrupción de fórmulas de nutrición

parenteral industriales, listas para su uso, velen por que toda

nutrición parenteral, tanto periférica como central, sea for-

mulada, dispensada y en cualquier caso administrada con

todos sus componentes. La omisión de vitaminas y elemen-

tos traza puede comportar riesgos para el paciente y situar

al farmacéutico en una situación de indefensión legal.
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Respiratory myoclonus, a side effect of

galantamine

Mioclono respiratorio, un efecto secundario

de la galantamina

Dear Editor

Respiratory myoclonus (RM), also called belly dance syn-

drome, involves involuntary rhythmic movements of the

diaphragm. This rare disturbance can also involve other res-

piratory muscles. RM was described initially by the Dutch

biologist Anton van Leeuwenhoek, who suffered from the

same affliction.1 It is a movement disorder of unknown ori-

gin but its pathophysiology implicates the respiratory center

of the rostral medulla. It has been postulated that the respi-
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Figure 1 Electromyography: simultaneous recordings of the right hemi-diaphragm (upper tracing) and right middle intercostal

(lower tracing) muscles using coaxial needle electrodes. Shown is an initial expiration, followed by a deep inspiration, followed

by a second expiration. A few seconds after the second expiration, a distortion is observed due to involuntary activity of the

diaphragmatic muscles, which is clonic and rhythmic.

ratory center might experience a state of hyperexcitability

as a result of lesions in the central or peripheral nervous

systems.1,2

Diagnosis of RM is clinical and needs a supporting elec-

tromyogram (EMG) capable of demonstrating segmented

myoclonic contractions that affect the diaphragm and other

respiratory muscles.1

Here we present a case study of an elderly patient to

whom the use of galantamine, an inhibitor of acetylcholines-

terase, was associated with the appearance of RM. Drugs are

a potentially reversible cause of respiratory myoclonus.3-5

Case report

An 80-year-old man with a medical history of hypertension

treated with torasemide, dyslipidaemia treated with gemfi-

brozil and a mild case of chronic renal failure.

He was followed as a geriatric outpatient since Novem-

ber 2007 for episodes of sporadic anterograde amnesia and

depressive disorder. After neuroimaging and analytical neu-

ropsychiatric studies, he was diagnosed with probable early

stage Alzheimer’s. Treatment with increasing doses of galan-

tamine was prescribed. Since the end of September 2008, he

was receiving doses of galantamine of 24 mg/day.

The patient arrived in the Emergency Department of our

hospital on 15 October 2008. In the previous 24 hours he

had experienced episodes of sudden abdominal pulsations,

bilaterally and segmentally. At daytime, these episodes

occurred the whole day in waves of 20-30 per minute,

lasting 12-15 minutes. They disappeared with nighttime

sleep.

The patient was examined by the on-call neurologist.

The bilateral contractions of the abdominal wall were so

persistent that they interrupted respiratory function, espe-

cially during inspiration. It was associated with slight but

clear cervical contractions that, on occasion, extended to

the muscles of the left arm. Partial relief was found only

by elevating both arms while the patient was seated. The

other physical and neurological examinations were within

normal limits. A battery of tests were performed, including

blood draws for analysis of the complete metabolic panel,

complete blood count, thyroid functions tests, vitamin B12

levels, folic acid levels, antinuclear antibody, and syphilis

serology. The only metabolic abnormality found was a serum

creatinine level of 1.4 mg/dL, consistent with a history of

mild chronic renal failure.

During testing, cerebral and cervico-dorsal magnetic

resonance imaging (MRI) was observed and no noteworthy

anomaly was found. An EMG study was carried out with

coaxial needle electrodes. Readings on the right side were

recorded for the trapezius, scalene and inferior intercos-

tals muscles. Each significant motor event was examined,

taking into account movements of the respiratory cycle. One

finding that stood out was a cluster of activity which was

involuntary, irregular, and pseudorhythmic in nature, espe-

cially after the phase-type forced contraction of the muscles

being tested.

With the presumptive diagnosis of RM, a pathology that

is often idiopathic but can be related to pharmacologic toxi-

city, the decision was made to withhold galantamine. Within

a few days, there was clearly an appreciable reduction in the

number and duration of RM episodes. After confirming the

cause-and-effect relationship between galantamine and RM,

further medical intervention was instituted with the admi-

nistration of valproic acid (1,500 mg/day) and clonazepam

(9 mg/day). The patient condition improved further, and in

three weeks he was asymptomatic (fig. 1).

Based on the Naranjo algorithm, the adverse reaction

observed was ‘‘probably’’ related to galantamine treatment

(score = 5).

Discussion

RM, ‘‘diaphragmatic flutter’’, is a rare but likely under-

diagnosed disturbance whose pathophysiological etiology

has not yet been fully explained. It involves involuntary,

rhythmic, rapid, and unexpected movements of the diaph-

ragm and accessory respiration muscles. These movements

are noted most prominently during inspiration, resulting in

a variable distortion of the respiratory cycle.1 It is thought

that RM originates from the brainstem as a dysfunction of

the respiratory center of the medulla in the recruitment

of inspiratory motoneurons.1 It has been postulated that

these centers be in a state of hyperexcitability as a result

of lesions in the central or peripheral nervous systems. Alt-

hough the actual cause in the majority of reported RM cases

is unknown, several cases are associated with recent local

trauma or abdominal surgical procedures (e.g. appendec-

tomy or major surgery). RM has also been observed after

encephalitis, perhaps due to irritating lesions in the diaph-

ragm or the phrenic nerve. Roggendorff et al reported a

case in which RM appeared 5 months after central pon-

tine and extrapontine myelinolysis. They postulated that the

basal ganglia may play a role in the production of abdominal

dyskinesia.2 Beside the causes already mentioned, RM can

form part of a latent syndrome as a consequence of exposure

to neuroleptic drugs,3 with similar findings after the admi-

nistration of other drugs such as levodopa, anticholinergics,4

and clebopride.5

Pharmacological treatment includes anticonvulsant

drugs1 or the injection of botulinum toxin.6 Nonp-

harmacological interventions include transcutaneous
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electrical nerve stimulation (TENS)4 and pallidal deep brain

stimulation.7

Galantamine is a selective, competitive, reversible inhi-

bitor of acetylcholinesterase and is authorised for usage in

symptomatic treatment of mild-to-moderate severity Alz-

heimer’s dementia.

Inhibition of acetylcholinesterase is likely due to the use

of a mechanism associated with the allosteric modulation

of the presynaptic nicotinic receptors, which favor the

release of acetylcholine into the synaptic cleft.8 As with

all cholinergic agents, galantamine can result in muscular

hypercontractibility (manifested as muscle cramps). This

fact, along with the coincidence of galantamine prescrip-

tion with subsequent appearance of respiratory myoclonus,

raises the clinical suspicion of a possible causal relationship.

The patient’s recovery after galantamine withdrawal

and the complete RM disappearance after the initiation

of valproic acid/clonazepam treatment further support,

at least in this case, a relationship between galantamine

and RM. This case has been reported to the Spanish health

authorities. In the medical treatment of RM it is important

to be aware of possible iatrogenic causes, which often can

be alleviated by simply stopping the administration of the

causative pharmacological agent(s).
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