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PALABRAS CLAVE Resumen La encefalopatia hiperamoniémica inducida por acido valproico (EHV) es una enti-
Valproico; dad grave e inusual. Para su diagnostico, precisa un elevado indice de sospecha, pues resulta
Hiperamoniemia; reversible con la retirada del farmaco y el tratamiento precoz de la hiperamoniemia. Pre-
Neonato; sentamos el caso de un neonato tratado con valproico (AV) por convulsiones refractarias,
Efecto adverso; que desarrolldé una EHV grave que revirtid con la retirada del AV y el tratamiento con acido
Acido carglimico ; carglimico, junto con otras medidas para control de la hiperamoniemia.

© 2013 Asociacion Espanola de Pediatria. Publicado por Elsevier Espafa, S.L.U. Todos los
derechos reservados.

KEYWORDS Valproate-induced hyperammonemic encephalopathy in a neonate: Treatment with
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Abstract Valproate-induced hyperammonemic encephalopathy (VHE) is an unusual and serious
complication of valproate (VA) treatment. When an early diagnosis is made, it can be rever-
sed with VA withdrawal and early treatment for hyperammonemia. We describe the case of a
20 days old male, who developed a serious VHE after receiving VA for refractory neonatal sei-
zures. The VHE was resolved with VA withdrawal in association with carglumic acid and other
measures for hyperammonemia treatment.
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Introduccion

El acido valproico (AV) es un antiepiléptico que, aunque
no de primera linea en las convulsiones neonatales, se
emplea en nuestro pais como segunda o tercera opcion en
convulsiones refractarias a fenobarbital'. La encefalopatia
hiperamoniémica inducida por acido valproico (EHV) es una
entidad inusual (< 1/10.000) pero grave y que puede llevar
al fallecimiento del paciente?3. El principal mecanismo fisi-
opatologico implicado en su desarrollo es el incremento pro-
gresivo de los niveles sanguineos de amonio, provocando
un cuadro consistente en vomitos, disminucion del nivel
de consciencia con progresion a coma, déficits neuroldgi-
cos focales e incremento de la frecuencia de convulsiones®.
No se ha demostrado que la incidencia y la gravedad del cua-
dro esté relacionada con los niveles sanguineos de AV, pues
en la mayoria de los casos publicados los niveles estaban en
rango terapéutico, aunque parece que la politerapia antie-
piléptica (fenobarbital, fenitoina y AV) puede ser un factor
inductor de EHV®.

El tratamiento consiste en la retirada del AV y en el
control de los niveles de amonio para evitar su neurotoxici-
dad, especialmente en neonatos®. El N-carbamilglutamato
(NCG) o acido carglimico es un analogo sintético del N-
acetilglutamato (NAG), uno de los cofactores necesarios
para el correcto funcionamiento del ciclo de la urea. El
NCG esta indicado en el tratamiento de la hiperamoniema
secundaria al déficit de N-acetilglutamato-sintetasa (NAGS),
si bien se ha empleado en el tratamiento de otras causas de
hiperamoniemia como la EHV’.

Presentamos el caso de un neonato con EHV que se trato
de forma satisfactoria con NCG, ademas de otras medidas
frente a la hiperamoniemia.

Caso clinico

Neonato varon de 20 dias de vida, ingresado por fractura
craneal y hematoma subdural secundario a traumatismo
occipital, sin antecedentes familiares de metabolopatias ni
consanguinidad. Gestacion a término y parto sin incidencias,
Apgar 9/10. En la exploracion general a su ingreso, des-
tacaba la presencia de cefalohematoma parietal izquierdo
y en la exploracion neuroldgica Unicamente tendencia al
suefo (Glasgow 13/15). La tomografia computarizada (TC)
craneal mostré fracturas craneales multiples con compor-
tamiento diastasico, hematoma subdural derecho extenso y
colecciones subgaleales parietales izquierdas (fig. 1). A las
24 h del ingreso, presentd crisis parciales que cedieron con
fenobarbital (bolo 20mg/kg, mantenimiento 5mg/kg/dia)
y midazolam. Presenté un nuevo episodio consistente en
una crisis parcial secundariamente generalizada y prolon-
gada, por lo que se asoci6 tratamiento con AV (bolo 15 mg/kg
mantenimiento 1 mg/kg/h). El electroencefalograma (EEG)
al ingreso fue normal, si bien tras las crisis comiciales se
constato actividad focal en regiones posteriores del hemisfe-
rio derecho, coincidentes con la localizacion del hematoma
subdural (fig. 2A). A las 48 h de tratamiento con AV, el
paciente comenzd con disminucion del nivel de consciencia,
menor motilidad espontanea y marcada hipotonia e hiporre-
flexia. A la exploracion no presentaba signos de hipertension
intracraneal y la TC craneal de control no revelé6 cambios.

Figura 1

Fracturas craneales multiples con comportamiento
diastasico, hematoma subdural derecho extenso y colecciones
subgaleales parietales izquierdas.

Un nuevo EEG mostr6 actividad cerebral enlentecida, de
bajo voltaje y generalizada, compatible con edema cerebral
(fig. 2B). Los niveles de fenobarbital eran normales y los de
AV estaban ligeramente elevados (104,9 pg/ml). La anali-
tica basica (hemograma, ionograma, pruebas hepaticas) fue
normal y en la gasometria presentaba alcalosis respiratoria.
Los niveles séricos de amonio eran de 398 wmol/l. Ante este
hallazgo, se decide suspender el AV e iniciar tratamiento
con acido carglimico (inicio 100mg/kg, mantenimiento
25mg/kg/6h por via oral) y carnitina (25mg/kg/6h por
via oral). A las 5 h, dado que los niveles de amonio
bajaban lentamente (374 umol/l), se adiciond fenilbutirato
(125mg/kg/6h) y L-arginina (600 mg/kg/dia), ambos por
via oral. A las 10 h, los niveles de amonio habian descen-
dido a la mitad (182 wmol/l) y los niveles de AV estaban en
rango normal (69,8 ng/ml). A las 18 h, los niveles de amo-
nio eran normales (102 pmol/l) y el paciente presentaba
franca mejoria, suspendiéndose la medicacién frente a la
hiperamoniemia. Se realiz6 realizar un cribado ampliado de
metabolopatias en sangre de talon, que resulté normal. En
el seguimiento ambulatorio posterior, la evolucion ha sido
satisfactoria, retirandose el fenobarbital a los 4 meses de
edad y mostrando al ano de vida un desarrollo psicomotor
normal, sin nuevos episodios convulsivos.

Discusioén

Aunque el tratamiento de las convulsiones neonatales
ha cambiado poco en las Gltimas décadas, sigue siendo un
tema controvertido, al no existir guias basadas en la evi-
dencia para su manejo. En general, hay consenso en cuanto
al uso del fenobarbital como farmaco de primera linea®,
seguido de fenitoina y benzodiacepinas. Estan empezando
ya a publicarse experiencias con nuevos farmacos, como
el topiramato o el levetiracetam®. El AV se utiliza tam-
bién como segunda linea de tratamiento, tras el fracaso del
fenobarbital, con buenos resultados, aunque se recomienda
emplear con cautela dada la poca experiencia de su uso en
Neonatologia®'°.

La EHV es una entidad grave e inusual, especialmente en
neonatos. El principal mecanismo fisiopatologico implicado
en su desarrollo parece ser el incremento de los niveles san-
guineos de amonio, provocando un cuadro clinico agudo o
subagudo consistente en vomitos y disminucion del nivel de
consciencia que progresa hacia coma y que puede asociarse
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EEG que muestra una actividad focal irritativa en regiones posteriores del hemisferio derecho sobre un trazado de base

bien integrado (A). EEG que muestra una actividad difusa de muy bajo voltaje, formada por mezcla de frecuencias lentas, sin
clara diferenciacion topografica ni respuesta a estimulos externos. Sobre dicho trazado se observa foco irritativo posterior temporal

derecho (B).

a déficits neuroldgicos focales e incremento de las
convulsiones®.

El amonio es un compuesto altamente tdxico para el sis-
tema nervioso central, pues difunde libremente a través
de la barrera hematoencefalica, alcanzando concentracio-
nes superiores a las sanguineas. El cerebro en desarrollo es
mucho mas susceptible a los efectos deletéreos del amonio
que en el adulto'. Su toxicidad esta relacionada con la ele-
vacion del glutamato extracelular y el desarrollo de edema
cerebral e hipertension intracraneal®. El ciclo de laureaesla
principal via metabdlica para su eliminacion, transforman-
dolo en urea que sera excretada por el rifon.

Se postulan varios mecanismos por los que el AV y sus
metabolitos pueden causar hiperamoniemia. A nivel renal,
de forma directa, por estimulacion de la glutaminasa renal
y a nivel hepatico, de forma indirecta, por inhibiciéon de
la NAGS, produciendo deplecion de NAG, cofactor necesa-
rio para el funcionamiento de la carbamil fosfato sintetasa
(CPS-1), primera enzima del ciclo de la urea®. También oca-
sionan deplecion de los niveles de carnitina, alterando la
betaoxidacion de los acidos grasos y reduciendo los niveles
de acetil CoA, necesario para la formacion de NAG'" (fig. 3).

Aunque recientemente se describe una correlacion posi-
tiva entre los niveles de amonio y las dosis y niveles séricos

de AV'?, no se ha encontrado una relacion significativa
entre la dosis diaria de AV y la aparicion y gravedad de
EHV, estando los niveles de AV en rango terapéutico® o
infraterapéutico? en la mayoria de los casos publicados. Por
otro lado, se han observado elevaciones leves de los niveles
de amonio en pacientes a tratamiento con AV y asintoma-
ticos, a los que no es necesario retirar el farmaco'®. Por lo
tanto, no parece indicada la monitorizacion de los niveles
de amonio en todos los pacientes con AV, pero si en aquellos
que comiencen con clinica neuroldgica'.

Existen varios factores asociados al desarrollo de EHYV,
destacando la politerapia y el déficit de ornitin transcarba-
milasa (OTC) y carnitina. Existen farmacos antiepilépticos
como el fenobarbital, la fenitoina, carbamacepina y topira-
mato que aumentan la toxicidad del AV'°. El déficit de OTC
(enfermedad ligada al X) es la causa heredada mas frecuente
de hiperamoniemia. Los varones homocigotos fallecen gene-
ralmente en el periodo neonatal; sin embargo, las mujeres
heterocigotas pueden ser asintomaticas y el AV inducir en
ellas hiperamoniemia'®.

El tratamiento de la EHV consiste en la retirada del far-
maco y el control de los niveles de amonio para evitar
la neurotoxicidad, mediante el empleo de carnitina y N-
carbamilglutamato’. ELNCG, analogo sintético del NAG, esta
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Figura 3  Ciclo de la urea.
AC: anhidrasa carbonica; AV: acido valproico; NAG: N-acetilglutamato.

indicado para el tratamiento de la hiperamoniema secun-

daria al déficit de NAGS, si bien se ha empleado en otras
causas de hiperamoniemia (acidemias organicas, trastornos 3.
de betaoxidacion) e hiperamoniemias de etiologia descono-
cida, con buenos resultados’-'”. Respecto a su uso en la EHV,
se describen 2 casos en adolescentes en los que se retird
el AV y fueron tratados exitosamente con NCG durante 24-
48 h'® y, recientemente, un nuevo caso en un preescolar
tratado durante 2 meses con NCG, mientras se disminuia 5
progresivamente la dosis de AV>.

Presentamos este caso por lo inusual y por su dificultad
diagnostica. Por otro lado, transmitir que aunque la EHV es 6.
una afeccion infrecuente, debe ser considerada en todo neo-
nato tratado con AV que presente un deterioro inexplicable
de su nivel de consciencia. Pensamos que, en nuestro caso,
pudo ser un factor asociado la politerapia, descartandose
otras posibles causas de hiperamoniemia. Finalmente, des-
tacar la eficacia terapéutica de la retirada del AV, junto con
el empleo del NCG combinado con otros farmacos, en la
normalizacion de los niveles de amonio, llevando a la rever- 8
sibilidad total del cuadro y la ausencia de secuelas a corto
y medio plazo.

Conflicto de intereses 10

Los autores declaran no tener ningun conflicto de intereses.
1.

Bibliografia

1. Campistol J. Convulsions and epileptic syndromes of the new-
born infant. Forms of presentation, study and treatment 12.
protocols. Rev Neurol. 2000;31:624-31.

2. Jiménez Parrilla F, Pérez Sanchez A, Nuiez Solis JM, Madruga
Garrido M, Losada Martinez A. Encefalopatia hiperamoniémica

inducida por acido valproico en periodo neonatal. Rev Neurol.
2009;48:613-4.

Gramage Caro T, Vélez-Diaz-Pallarés M, Serna Pérez J, Bermejo
Vicedo T. Tratamiento con acido carglimico de la hiperamo-
niemia inducida por acido valproico en un paciente pediatrico.
Farm Hosp. 2012;36:437-8.

. Verrotti A, Trotta D, Morgese D, Chiarelli F. Valproate

induced hyperammonemic encephalopathy. Metab Brain Dis.
2002;17:367-73.

. Segura-Bruna N, Rodriguez-Campello A, Puente V, Roquer J.

Valproate-induced hyperammonemic encephalopathy. Acta
Neurol Scand. 2006;114:1-7.

Couce ML, Bustos G, Garcia-Alix A, Lazaro A, Martinez-
Pardo M, Molina A, et al. Guia clinica de diagndstico y trata-
miento urgente de hiperamonemia neonatal. An Pediatr (Barc).
2009;70:183-8.

. Couce ML, Bustos G, Lazaro M, Martinez-Pardo M, Molina A,

Saenz de Pipadn M, et al. Protocolo Hispano-Luso de diagnostico
y tratamiento de las hiperamoniemias en pacientes neonatos y
de mas de 30 dias de vida. 2.2 ed. Madrid: Ediciones Ergon;
2009.

. Bassan H, Bental Y, Shany E, Berger |, Froom P, Levi L, et al. Neo-

natal seizures: Dilemmas in workup and management. Pediatr
Neurol. 2008;38:415-21.

. Jensen FE. Neonatal seizures: An update on mechanisms and

management. Clin Perinatol. 2009;36:881-900.

. Gutiérrez Garcia M, Garcia Benayas E, Pérez Iglesias F,

Garcia Diaz B. Tratamiento con acido valproico intravenoso en
un neonato. Farm Hosp. 2010;34:259-64.

Aires CC, van Cruchten A, ljlst L, de Almeida IT, Duran M,
Wanders RJ, et al. New insights on the mechanisms of
valproate-induced hyperammonemia: Inhibition of hepatic N-
acetylglutamate synthase activity by valproyl-Coa. J Hepatol.
2011;558:426-34.

Iltoh H, Suzuki Y, Fujisaki K, Sato Y, Takeyama M. Correlation
between plasma ammonia level and serum trough concentration
of free valproic acid in patients with epilepsy. Biol Pharm Bull.
2012;35:971-4.


http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0005
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0010
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0015
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0020
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0025
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0030
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0040
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0045
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0050
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0055
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0060

Encefalopatia hiperamoniémica inducida por acido valproico en un neonato

255

13.

. Duran-Ferreras E,

Altunbasak S, Baytok V, Tasouji M, Hergiiner O, Burgut R,

Kayrin L. Asymptomatic hyperammonemia in children
treated with valproic acid. J Child Neurol. 1997;12:
461-3.

Jimenez-Vilches PL, Galan-Barranco
JM, Fernandez-Bolanos Porras A R. Encefalopatia hipe-
ramoniémica por acido valproico. Rev Neurol. 2008;46:
537-9.

. Yamamoto Y, Takahashi Y, Suzuki E, Mishima N, Inoue K, Itoh K,

et al. Risk factors for hyperammonemia associated with val-
proic acid therapy in adult epilepsy patients. Epilepsy Res.
2012;101:202-9.

16.

Oechsner M, Steen C, Stiirenburg HJ, Kohlschiitter A. Hyperam-
monaemic encephalopathy after initiation of valproate therapy
in unrecognized ornithine transcarbamylase deficiency. J Neurol
Neurosurg Psychiatry. 1998;64:680-2.

. Daniotti M, La Marca G, Fiorini P, Filippi L. New developments in

the treatment of hyperammonemia: Emerging use of carglumic
acid. Int J Gen Med. 2011;4:21-8.

. Pedron Giner C, Lopez Marin L, Quijada Fraile P, Lara

Herguedas J, Garcia-Pefas JJ, Duat Rodriguez A, et al. Val-
proate induced hyperammonaemic encephalopathy syndrome.
Treatment with carglumic acid. J Inherit Metab Dis. 2008;31
Suppl 1:589.


http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0065
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0070
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0075
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0080
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0085
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090
http://refhub.elsevier.com/S1695-4033(13)00396-2/sbref0090

	Encefalopatía hiperamoniémica inducida por ácido valproico en un neonato. Tratamiento con ácido carglúmico
	Introducción
	Caso clínico
	Discusión
	Conflicto de intereses
	Bibliografía


