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Enfermedad de Gaucher:
tratamiento enzimatico
sustitutivo iniciado en la edad
pediatrica. Experiencia de 20
anos

lL!’J'_ler'\.

Gaucher disease: enzyme replacement
treatment initiated at pediatric age; 20-year
experience

Sra. Editora:

La enfermedad de Gaucher (EG) se origina por el déficit
de la enzima beta glucosidasa acida (GBA)'. La clasificacion
aceptada actualmente es: tipo 1 (no neuronopatica, EG-1),
tipo 2 (neuronopatica aguda, EG-2) y tipo 3 (neuronopatica
cronica). Desde 1994, el tratamiento enzimatico sustitutivo
(TES) esta disponible en Espana. Debido a la limitada expe-
riencia con la que se cuenta con relacion a su eficacia y
seguridad a largo plazo, pensamos de interés describir la
experiencia en un hospital infantil terciario en el que se
empez0 a utilizar esta terapia en cuanto estuvo disponible.

Se describe retrospectivamente la evolucion de siete
pacientes con EG (5 EG-1y 2 EG-2) tratados en los Gltimos 20
anos en el Hospital Infantil La Fe de Valencia. El diagnostico
fue confirmado mediante medicion de la actividad de GBA en
leucocitos (AGL) y estudio de mutaciones en el gen GBA. Al
diagnéstico, y posteriormente cada afo, se evaluaron peso,
talla, IMC, grado de hepatomegalia-esplenomegalia, hemo-
grama, hemostasia, quitotriosidasa, quimiocina ligando 18
(CCL18) y densitometria dsea de la columna. Se realizo reso-
nancia magnética (RM) abdominal para evaluar el volumen
hepatico y el esplénico, calculando el mdltiplo del valor
normal®. En pacientes con afectacidn dsea se llevo a cabo
RM de los huesos largos. El TSE se administrd por infusion

intravenosa de 2 h cada 2 semanas en dosis de 60Ul/kg en
pacientes con EG-1.

La tabla 1 muestra la evolucion de los 5 pacientes con
EG-1. La edad al diagnostico oscilo entre los 22 meses y
los 11 afos. En todos los casos se encontraron células de
Gaucher en el aspirado de médula 6sea. El analisis gené-
tico detect6 la mutacion N370S en heterocigosis en 3 de
los pacientes y la mutacion L444P en 2. Todos los pacientes
presentaron hepatoesplenomegalia y anemia. La hepatome-
galia inicial era de 1,9 a 3,5 veces el volumen normal, y
la esplenomegalia de 9 a 65 veces el volumen normal. Un
paciente presento lesiones por infarto dseo y 2 tenian fému-
res con forma de matraz de Erlenmeyer. La AGL oscilé entre
0,26 y 2,87 nM/mg Prot.h (por debajo del 8% del valor con-
trol en todos los casos). Los pacientes 1y 2 fueron tratados
con alglucerasa entre 1995 y 1998 y, a partir de enton-
ces, con imiglucerasa. Todos los pacientes mejoraron en
peso y talla, y en los niveles de hemoglobina y plaque-
tas. El TSE redujo el volumen hepatico hasta 3 veces, y el
esplénico entre 4 y 5. Estas mejoras ocurrieron principal-
mente durante los primeros 12-24 meses de tratamiento. Los
pacientes no requirieron transfusiones de sangre. En el afio
2009, debido a una escasez en el suministro de imiglucerasa
que duré 6 meses’, 2 pacientes empezaron a ser tratados
con miglustat. Ambos mostraron un incremento en la quito-
triosidasa y la CCL18; y los niveles de estos 2 biomarcadores
se normalizaron al reintroducir el TSE a las dosis previas.
Estos pacientes no presentaron afectacion hematoldgica u
6sea ni mostraron cambios en la hepatoesplenomegalia. En
4 pacientes con EG-1, el TSE se inicid antes de los 10 aios de
edad (en 2 de ellos a los 2 anos). Dos pacientes han recibido
TSE durante 20 anos y uno durante 13 anos. En ningun caso
hubo eventos adversos relacionados con el TSE, y en todos
se alcanzaron y mantuvieron los objetivos terapéuticos’. La
mutacion N370S protege contra la afectacion neuroldgica,
mientras que la mutacion L444P, presente en el 77% de los
alelos de la EG neuronopatica, aumenta el riesgo de esta


dx.doi.org/
http://www.analesdepediatria.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anpedi.2015.08.016&domain=pdf
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0030
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
mailto:lidia_cardiel@hotmail.com
mailto:lidiacardielv@gmail.com
dx.doi.org/10.1016/j.anpedi.2015.11.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anpedi.2015.08.016&domain=pdf
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
mailto:garmero@hsjdbcn.org
dx.doi.org/10.1016/j.anpedi.2015.10.010
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anpedi.2015.08.016&domain=pdf
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0035
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0040
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0045
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0050
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0055
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
http://refhub.elsevier.com/S1695-4033(15)00508-1/sbref0060
mailto:nereagorria@hotmail.com
mailto:ngorria@saludcastillayleon.es
dx.doi.org/10.1016/j.anpedi.2015.10.012
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anpedi.2015.08.016&domain=pdf

Tabla 1 Caracteristicas basales y evolucion de pacientes con EG tipo 1
Paciente 1 Paciente 2 Paciente 3 Paciente 4 Paciente 5
Sexo Nifo Nina Nino Nina Nina
Edad al inicio de sintomas 2 anos 5 anos 2 anos 10 afos 16 meses
Edad al diagnostico 4 anos 5 anos 2,4 anos 11,9 anos 22 meses
Edad (ano) al inicio de TSE 10 anos (1995) 8 anos (1995) 2 anos (2002) 12 anos (2005) 2 anos (2013)
Sintomas/signos HEM HEM HEM HEM HEM
Células de Gaucher en AMO e+ ARy 4+ e+ Aty
Genotipo N370/G113E N370S/Del 55 N370S/P182L L444P/A456P L444P/L444P
Actividad de la GBA en leucocitos (nM/mg Pr.h) 0,26 0,70 0,52 2,87 0,7
Ultima densitometria de columna (z score) -0,7 -1,0 -0,2 0,4 ND
Evolucion: Ano 1995 2014 2014 2002 2014 2005 2013 2013 2014
Peso (z score?) -1,25 -0,27 -0,86 0,67 -1,10 -1,05 -0,60 0,02 0,49 0,29
Talla (z score?) -0,87 1,23 -0,38 -1,54 -1,41 -1,57 -1,95 -0,69 -0,92
Hb (g/dl) 10,4 14,1 12,5 7,8 14,7 7 10,9 11,7 12,2
Plaquetas/mm?3 88.000 214.000 89.000 207.000 69 000 171.000 41.000 176.000 82.000 185.000
Serie Osea Infarto Lesiones  Matraz de Lesiones  Trastornos Lesiones  Osteoporosis Normal Normal Normal
6seo residuales Erlenme- residuales hueso residuales
trabecular
Volumen hepatico (cc) (% pc) M.V.N. 2.813 1.835 1.075 1.146 975 (7,7%) 1.191 3.312 (8,1%) 1.497 623 (4,7%) 681 (4,7%)
(10,6%) 3 (2,7%) 1,1 (5,2%) 2,1 (1,8%) 1 3,1 (2,2%) 1 3,5 (2,5%) 1 1,9 1,9
Volumen esplénico (cc) (% pc) M.V.N. 1.900 346 (0,5%) 411 (1,9%) 126 (0,2%) 423 (3,3%) 266 (0,5%) 4.800 (13%) 551 (0,9%) 557 (4,2%) 146 (1,0%)
(7,2%) 36 2,5 1 16,5 2,5 65 4,5 21 5
Quitotriosidasa nM/mL/h 7.808 2.176 1.123 147 2.293 1.335 37.132 212 26.669 2.065
CCL 18 (ng/ml)? 322 186 56 338 153 3.763 213 1.970 372

AMO: aspirado de médula dsea; CCL 18: quimiocina (motivo C-C) ligando 18; EG: enfermedad de Gaucher; GBA: glucocerebrosidasa; Hb: hemoglobina; % pc: porcentaje con respecto al

peso corporal; HEM: hepatoesplenomegalia; M.V.N.: multiplo del valor normal (valor normal: higado: 2,5% del peso corporal; bazo: 0,2% del peso corporal); ND: no hay datos.
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Tabla 2 Caracteristicas basales de pacientes con EG tipo 2

Paciente 1 Paciente 2
Ano del diagnostico 1998 2006
Sexo Nino Nina
Edad al inicio de los sintomas (meses) 4-5 3
Edad al diagnostico (meses) 5 7

Peso/talla/PC (z score)
Razon de la primera visita médica
Sintomas/signos neurologicos

-0,94/-0,37/-1,71

Sindrome febril y esplenomegalia
Estrabismo convergente; hipertonia
axial; opistotonos

-2,19/-1,37/-0,36

Disnea y disfagia

Hiperextension cervical; hipertonia
axial; hipotonia de las extremidades;
estrabismo

Hepatoesplenomegalia H: 3cm; S: 10cm H: 4cm; S: 4cm

Hemoglobina (g/dl) Plaquetas (U/pl) 10,3 208.000 10,7 191.000

Serie 0sea Fémur con deformidad de matraz de Escoliosis dorsolumbar; aumento de
Erlenmeyer densidad 6sea en metéfisis

femorales/humerales proximales;
metafisis femorales distales

ensanchada

RM craneal Normal; mielinizacion normal Normal; mielinizacion normal
Células de Gaucher en aspirado de MO ot ot
Quitotriosidasa (nM/mL/h) 3.454 8.736
CCL 18 (ng/ml) ND 752
Actividad de glucocerebrosidasa en 0,26 1,70

leucocitos (nM/mg Pr.h)
Genotipo L444P/S364R L444P/c,1263-1317del55
TSE (Ul/kg cada 2 semanas) No 120 (total de 4 dosis)
Edad al morir (meses) 8,5 9

CCL18: quimiocina (motivo C-C) ligando 18; EG: enfermedad de Gaucher; MO: médula dsea; ND: no hay datos; PC: perimetro cefalico;

RM: resonancia magnética; TSE: terapia de sustitucion enzimatica.

forma de la enfermedad. No obstante, la coexistencia de
determinados polimorfismos puede modificar este riesgo®. El
paciente 4, que no presento sintomas neuroldgicos, mostro
lesiones hiperintensas en la sustancia blanca periventricular
en RM que se han mantenido estables. De modo similar, en el
paciente 5, homocigoto para la mutacion L444P, la RM cra-
neal y el examen neuroldgico fueron normales y respondio
bien a la TSE.

Como se aprecia en la tabla 2, los pacientes con EG-2
presentaron hepatoesplenomegalia, trastornos dseos y qui-
totriosidasa elevada, pero la RM craneal no mostro lesiones
importantes. Ambos tenian la mutacion L444P en hetero-
cigosis y murieron antes de los 9 meses de edad. Uno de
estos pacientes fue tratado con 4 dosis de TSE de 120 Ul/kg.
Hemos de resaltar que una RM craneal normal no descarta
la EG-2.

En resumen, en los 20 anos en los que se ha utilizado
el TSE en pacientes con EG en nuestro centro hemos obser-
vado la evolucion de pacientes de diferentes caracteristicas:
a) Tres pacientes con EG-1 con la mutacién N370S evolu-
cionaron bien, excepto durante el periodo de escasez del
TSE, que afectd a 2 pacientes que mostraron incremen-
tos considerables en los valores de quitotriosidasa y CCL18;
estos marcadores son mas sensibles y precoces que los
cambios observados en parametros hematologicos y 0seos;
b) Dos pacientes con EG-1 con la mutacion L444P no pre-
sentaron ningln signo o sintoma neurolodgico durante los

periodos de 10 y 2 afos, respectivamente, en los que reci-
bieron TSE, y ¢) Los 2 pacientes con EG-2 fallecieron a los
2-3 meses del diagnostico, a pesar de haber sido tratados
con dosis altas de TSE. Esta es la razon por la que las guias
de tratamiento actuales no recomiendan el uso del TSE en
la EG-2.
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