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PALABRAS CLAVE Resumen

Urticaria crénica Antecedentes: Aunque la eficacia del omalizumab en el tratamiento de la urticaria cronica
espontanea; espontanea esta demostrada en ensayos clinicos de fase i, la informacion disponible sobre
Prediccion; la efectividad en la vida real utilizando la puntuacion de actividad urticarial semanal (UAS7)
Omalizumab; es escasa. El objetivo del estudio fue evaluar la respuesta clinica (UAS7 <6) y la respuesta
Vida real; completa (UAS7 =0) en las semanas 12 y 24 en una cohorte de la vida real e identificar posibles
Urticaria predictores de respuesta al omalizumab.

Métodos: Se llevd a cabo una revision retrospectiva de los registros clinicos de pacientes
consecutivos con urticaria cronica espontanea de moderada a grave (UAS > 16) tratados con
omalizumab en el Servicio de Dermatologia de un hospital universitario en Barcelona, Espaia,
desde febrero de 2014 a septiembre de 2017. Se evaluaron los valores de UAS7 y la evolucion
siguiendo un protocolo predefinido. El analisis estadistico de los datos se realizé utilizando el
paquete estadistico SPSS 18 (SPSS 18 Inc., Chicago, IL, EE. UU.).

Resultados: Se incluyeron en el estudio 48 pacientes, que completaron 24 semanas de segui-
miento. Las tasas de respuesta clinica (UAS7 <6) y completa (UAS7 =0) fueron del 70,8% y del
47,9% a la semana 12 y del 64,6% y del 52,1% a la semana 24.

Los pacientes con urticaria de larga duracion (> 18 meses) tuvieron menor probabilidad de
lograr una respuesta clinica en la semana 12 (odds ratio: 0,25; intervalo de confianza del 95%:
0,06-0,96). El tratamiento inmunosupresor previo tendia a asociarse con una menor probabilidad
de respuesta completa en la semana 12 (odds ratio: 0,27; intervalo de confianza del 95%: 0,07-
1,02). El tratamiento con antihistaminicos H1 se asoci6 con una menor probabilidad de respuesta
a la semana 24 (odds ratio: 0,1; intervalo de confianza del 95%: 0,01-0,88).

* Autor para correspondencia.
Correo electronico: xcubiro@santpau.cat (X. Cubird).
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Conclusiones: La eficiencia y la seguridad del omalizumab en la vida real son similares a la
eficacia y la seguridad en los ensayos clinicos. La duracion de la enfermedad, la terapia inmu-
nosupresora previa y el requerimiento de tratamiento concomitante con antihistaminicos H1
pueden ayudar a predecir la respuesta al tratamiento con omalizumab.
© 2018 AEDV. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.
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La urticaria crénica espontanea (UCE) es una enfermedad

Background: The efficacy of omalizumab in the treatment of chronic spontaneous urticaria has
been demonstrated in phase i clinical trials, but limited information is available regarding real-
life effectiveness using the weekly Urticarial Activity Score (UAS7). The aim of the study was
to assess clinical response (UAS7 <6) and complete response (UAS7 =0) rates at weeks 12 and
24 in a real-life cohort and to identify possible predictors of response to omalizumab.
Methods: Clinical records of consecutive patients with moderate-to-severe chronic spontaneous
urticaria (UAS > 16) treated with omalizumab at a university-affiliated reference dermatology
department in Barcelona, Spain, from February 2014 to September 2017 were retrospectively
reviewed. UAS7 values and patients’ evolution were assessed according to a predefined proto-
col. Statistical analysis of data was done using SPSS 18 statistical package (SPSS 18 Inc., Chicago,
IL, USA) software.

Results: Forty-eight patients were included in the study. All of them completed at least 24-
weeks of treatment and follow-up. At week 12, clinical response rates (UAS7 <6) were 70.8%
and complete response rates (UAS7 =0) were 47.9%. At week 24, clinical response rates were
64.6% and complete response rates were 52.1%.

Patients: with long-term urticaria (> 18 months’ duration) were less likely to achieve a clinical
response at week 12 (odds ratio: 0.25; 95% confidence interval 0.06-0.96). Previous immunosup-
pressive treatment tended to be associated with a lower probability of complete response at
week 12 (odds ratio: 0.27 95% confidence interval: 0.07-1.02). H1-antihistamine treatment was
associated with lower probability of response at week 24 (odds ratio: 0.1 95% 95% confidence
interval: 0.01-0.88)

Conclusions: The effectiveness and safety of omalizumab in real life are similar to efficacy and
safety in clinical trials. Duration of disease, previous immunosuppressive therapy and requi-
rement for concomitant H1-antihistamine treatment may be helpful in predicting response to
omalizumab treatment.

© 2018 AEDV. Published by Elsevier Espana, S.L.U. All rights reserved.

pacientes' no se alcanza un buen control de la enfermedad
con las dosis estandar.
El omalizumab, anticuerpo monoclonal humanizado

prevalente caracterizada por la aparicion espontanea de
habones pruriginosos, angioedema o ambos, que persisten
durante un periodo de tiempo superior a 6 semanas. Este
proceso se suele extender durante aproximadamente un afo
en el 70% de los pacientes, aunque puede persistir mas de 5
afos en hasta un 15%', acompanandose del deterioro de la
calidad de vida del paciente.

En la actualidad disponemos de 2 farmacos cuyo uso esta
aprobado en Europa y Estados Unidos para el tratamiento
de la UCE: los antihistaminicos H1 no sedantes (anti-H1) y el
anticuerpo monoclonal omalizumab. Los anti-H1 son seguros
y baratos y en las directrices actuales de Europa y Estados
Unidos aparecen recomendados como tratamiento inicial de
los pacientes con UCEZ3. Sin embargo, en mas del 50% de los

recombinante, ha mostrado tener un nivel de eficacia alto
en ensayos clinicos en fase i, y su uso esta aprobado para
el tratamiento de UCE moderada-grave resistente a los anti-
H1. Sin embargo, la informacion disponible sobre el uso del
omalizumab en la vida real es reducida (a dosis iguales y
con los mismos parametros y criterios de evaluacion de la
respuesta a los manejados en los ensayos clinicos en fase
my>43,

La actividad de la enfermedad en el caso de la UCE
puede ser evaluada en la practica real y en los ensayos clini-
cos mediante la puntuacion de actividad urticarial semanal
(UAS7), un sencillo sistema de puntuacion propuesto en
la version 2017° de las directrices de la EAACI/GA?LEN/
EDF/WAO. A través de él, el paciente cuenta el nimero
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diario de habones (rango: 0-ninguno a 3-grave) y cuanti-
fica diariamente la intensidad del picor (rango: 0-ninguno
a 3-grave) durante 7 dias consecutivos, con una puntuacion
total maxima de 42. UAS7 nos permite comparar los resulta-
dos obtenidos en diferentes estudios y centros, ademas de
ser una herramienta (til tanto en ensayos clinicos como en
la practica clinica diaria’.

Son escasos los estudios que evallan la respuesta en la
vida real del UAS7 con omalizumab a dosis de 300mg/4
semanas, en las semanas 12 y 24’-'®, Los estudios en el
mundo real y los ensayos clinicos aleatorizados han de ser
comparados ya que puede haber diferencias entre ambas
poblaciones de pacientes; por ejemplo, se excluyeron de
los ensayos clinicos los pacientes que presentaban urticaria
inducible o pacientes que teniendo UCE se les diagnostica-
ron comorbilidades graves (historial de cancer, infestacion
parasitaria, historial de anafilaxia, embarazo, tratamiento
30 dias antes con ciclosporina, etc.)>*>.

El objetivo de este estudio fue evaluar la eficacia y segu-
ridad del omalizumab en la vida real y compararlas con la
eficacia y seguridad referidas en los ensayos clinicos. Tam-
bién quisimos identificar posibles predictores de respuesta
al omalizumab.

Llevamos a cabo una revision retrospectiva de todos los
pacientes con UCE moderada-grave (UAS > 16) tratados con
omalizumab desde febrero del 2014 hasta septiembre del
2017 en el Departamento de Dermatologia del Hospital de
la Santa Creu i Sant Pau, hospital universitario de refe-
rencia (Barcelona, Espana). La recogida de datos se hizo a
partir de los registros médicos y del registro prospectivo ini-
ciado en el 2009, con la aprobacion del Comité Etico local
(16/049 [0BS]). En el estudio se incluyeron, previa obtencion
del consentimiento informado, todos aquellos pacientes que
empezaron a tomar omalizumab para el tratamiento de la
UCE en nuestro centro.

De acuerdo con la ficha técnica del producto, y las
directrices Europeas®, en este estudio solo se han incluido
aquellos pacientes con UCE que no habian respondido a
dosis altas de anti-H1 (hasta 4 veces la dosis autorizada)
y que habian recibido la dosis autorizada de omalizumab
(300 mg/4 semanas) durante al menos 12 semanas. La admi-
nistracion del omalizumab tuvo lugar en las instalaciones del
hospital de dia y fue llevada a cabo por personal médico y
de enfermeria experimentado.

Los datos recopilados incluyen: datos demograficos
(edad, peso, altura, e indice de masa corporal); duracion
del la UCE previa al inicio del tratamiento con omalizu-
mab; valores basales, en la semana 12 y en la 24 del
UAS7; administracion previa o simultanea de inmunosupre-
sores (ciclosporina A, azatioprina, micofenolato mofetil y/o
metotrexato) y otros tratamientos (montelukast); efectos
adversos (EA); angioedema concomitante; urticaria induci-
ble concomitante; y uso de corticosteroides. Los parametros
analiticos estudiados incluyeron recuentos sanguineos y de
leucocitos, determinaciones estandar de bioquimica sérica,
proteina C reactiva sérica, niveles de inmunoglobulina E
total y del complemento (C3 y C4), niveles plasmaticos del
dimero D, titulos de los anticuerpos antinucleares, y titulos

de anticuerpos antitiroideos. La urticaria de larga duracion
se fijo en los 18 meses tras el analisis estadistico y fue con-
sistente con la mediana de la duracion de la enfermedad en
una cohorte de Barcelona publicada recientemente’®.

Los valores UAS7 de cada paciente se registraron 2 veces
al dia durante una semana al inicio del estudio, antes de
empezar el tratamiento, y previamente a las visitas de las
semanas 12 y 24 del tratamiento. De acuerdo con lo publi-
cado en los ensayos clinicos>*?, el resultado del tratamiento
se definid conforme a los valores UAS7 como «respuesta
clinica» (UAS7 < 6) y «respuesta completa» (UAS7 =0).

Se registraron todos los EA y se clasificaron en leves,
moderados y graves. Todas las reacciones cutaneas que
tuvieron lugar en el lugar de la administracion sin
acompanamiento de sintomatologia sistémica se considera-
ron como EA leves; las reacciones anafilacticas o la muerte
se valoraron como EA graves, y los restantes EA relacionados
con la administracion del omalizumab se calificaron como de
intensidad moderada.

Para el analisis estadistico de los datos se empleod el paquete
estadistico SPSS 18 (SPSS Inc., Chicago, IL, EE. UU.). Para
la comparacion de las proporciones se utilizé la prueba del
Chi-cuadrado con la correccion de Yates. La prueba de Mann-
Whitney fue usada para la comparacion de las variables
paramétricas. El modelo de regresion lineal se empleo para
correlacionar los valores de la UAS7 en las semanas 12 y 24
con el indice de masa corporal y la edad. Todas las pruebas
fueron de 2 colas y la significacion estadistica se establecid
en un valor p<0,05

Se incluyeron en el estudio 48 pacientes. Se resumen las
caracteristicas basales de los pacientes en la tabla 1. La
duracion media de la UCE antes de comenzar el tratamiento
con omalizumab fue de 26,1 meses (desviacion estandar
23,0; mediana 16, rango 2-84). Veinticuatro pacientes (50%)
presentaron angioedema, y 17 (35,4%) urticaria cronica
inducible (10 pacientes urticaria por presion retardada, 6
urticaria colinérgica, 4 dermografismo y una urticaria fisica
no filiada).

Antes de comenzar la terapia con omalizumab, 31 pacien-
tes (64,6%) fueron tratados con corticosteroides orales, 8
(16,7%) con montelukast y 15 (31,3%) con inmunosupresores.
El empleo concomitante de corticosteroides y/o tratamiento
inmunosupresor no fue dependiente de la duracion de la
enfermedad. Los tratamientos inmunosupresores previos
incluyeron ciclosporina sola en 9 pacientes, metotrexato
solo en un paciente, tratamiento concomitante ciclosporina-
metotrexato en 2 pacientes, azatioprina en un paciente y
micofenolato mofetilo y ciclosporina no concomitante en
un paciente. Todos los tratamientos inmunosupresores se
interrumpieron al menos 2 semanas antes de iniciar el tra-
tamiento con omalizumab.

Durante el tratamiento con omalizumab se solicité a los
pacientes que continuaran el tratamiento con anti-H1 si
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Caracteristicas basales de los pacientes

Caracteristicas de los pacientes N=48
Sexo

Mujer 32 (66,7)
Edad (DE)

Media (DE, rango) 49,2 (16,7,

rango 16-76)

IMC

Media (DE) 25,1 (3,1)
Duracion de la UCE (meses)

Media (DE) 26,1 (23)

> 18 meses 23 (47,9)

>24 meses 17 (35,4)
Presencia de angioedema

24 (50)

Uso previo de corticosteroides

Si 31 (64,6)
Tratamiento previo con inmunosupresores

Si 15 (31,3)
Tratamiento previo con montelukast

Si 8 (16,7)
Urticaria inducible

S 17 (35,4)
UAS7 basal (media)

Media (DE) 27 (8,1)

Mediana 16
Antihistaminicos concomitantes

Si 37 (77,1)

DE: desviacion estandar; IMC: indice de masa corporal; UAS7:
puntuacion de actividad urticarial semanal; UCE: urticaria cro-
nica espontanea.

era necesario. Sin embargo, en 11 (22,9%) pacientes este
se suspendio debido al buen control de la enfermedad, sin
evidencia de recaida tras la suspension.

En la semana 12, el 70,8% (34/48) de los pacientes mostra-
ron respuesta clinica (UAS7 < 6) y el 47,9% (23/48) respuesta
completa (UAS7 =0). Debido al éxito terapéutico (respuesta
completa), 5 pacientes interrumpieron el tratamiento en
la semana 12, manteniéndose el estatus de respuesta com-
pleta en la semana 24. Dos pacientes dejaron el tratamiento
por la falta de respuesta en la semana 12. En 15 pacientes
que lograron una respuesta completa en la semana 12 esta
se mantuvo en la semana 24, 6 perdieron la respuesta y 2
mantuvieron la respuesta clinica. De 11 pacientes que tuvie-
ron «respuesta clinica» pero no «respuesta completa» en la
semana 12, 6 se convirtieron en respondedores completos en
la semana 24, 4 perdieron la respuesta y uno mantuvo la res-
puesta clinica. En 5 pacientes que no alcanzaron respuesta
clinica en la semana 12, se aumento la dosis de omalizu-
mab a 450 mg/mes, comenzando en la semana 12, y 3 de
ellos alcanzaron la respuesta clinica en la semana 24. De los

restantes 9 pacientes sin respuesta en la semana 12, 4 alcan-
zaron respuesta completa, 2 respuesta clinica y los otros 3
se mantuvieron en el grupo no-respondedor. En la semana
24, el 64,6% de los pacientes (31/48) obtuvieron respuesta
clinica (58,3% si excluimos los pacientes a los que se les
aumento la dosis), y el 52,1 (25/48) respuesta completa.

No se asocid ninguna de las variables clinicas ni de los
parametros de laboratorio incluidos en el analisis con la con-
secucion de la respuesta clinica o la respuesta completa en
la semana 12 o 24, excepto la duracion de la enfermedad,
la presencia de angioedema, el tratamiento inmunosupre-
sor previo y el tratamiento anti-H1 concomitante, como se
detalla en la tabla 2.

La duracion media de la enfermedad fue menor en
pacientes con respuesta clinica (UAS7 <6) en la semana 12
(13,5 meses vs. 42; p <0,015). Los pacientes con urticaria de
larga duracion (> 18 meses de duracion) fueron menos pro-
pensos a lograr la respuesta clinica (UAS7 < 6) en la semana
12 (odds ratio [OR]: 0,25; intervalo de confianza del 95% [IC
95%]: 0,06-0,96 para pacientes con una duracion del cua-
dro > 18 meses), pero la duracion de la enfermedad no fue
un parametro predictivo de respuesta clinica en el mes 24,
ni de respuesta completa ni en la semana 12 o 24.

Un historial de angioedema se asocié con una mayor pro-
babilidad de respuesta completa Unicamente en la semana
24 (OR: 3,33; 1C 95%: 1,02-10,90). Un tratamiento inmunosu-
presor previo (ciclosporina en 13 de 15 pacientes) se asocio
con una menor probabilidad de lograr una respuesta com-
pleta en la semana 12 (OR: 0,27; IC 95%: 0,07-1,02). La
proporcion de pacientes que siguieron usando anti-H1 fue
menor entre aquellos pacientes que alcanzaron respuesta
clinica (OR: 0,1; IC 95%: 0,01-0,88) o respuesta completa
(OR: 0,25; IC 95%: 0,06-1,14) en la semana 24, si bien no se
observd dicha asociacion en la semana 12.

No se registraron EA, y no hubo que interrumpir ningln tra-
tamiento a causa de estos. Se registraron EA leves (eritema
en el lugar de administracion) en 2 casos y EA moderado
(dolor de cabeza y astenia) en un paciente.

El omalizumab es un anticuerpo monoclonal aprobado para
el tratamiento de la UCE moderada-grave. La dosis autori-
zada conforme a la aprobacion de la Agencia Europea de
Medicamentos (ficha técnica del producto) es de 300 mg/4
semanas y de 150-300 mg/4 semanas segln el etiquetado de
la Administracion de Alimentos y Medicamentos (FDA). Los
pacientes tratados con 300 mg muestran mejores respuestas
si los comparamos con los que reciben dosis de 75-150mg, y
las dosificaciones mas altas se asocian con un mejor control
del angioedema’.

Los estudios en la vida real publicados previamente mues-
tran una heterogeneidad muy marcada cuando se compara
con el porcentaje de respondedores al omalizumab. En los
ensayos clinicos se observan diferencias en la dosificacion,
definicion de respuesta y punto temporal de evaluacion de
resultados, como se muestra en la tabla 3. En muchos estu-
dios en la vida real se define respuesta al tratamiento como
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Resultados
Respuesta clinica (UAS7 < 6) Respuesta completa (UAS7 =0)
S12 S24 S12 S24
Si No p Si No p Si No p Si No p

Duracion 20,0/13,5/17,9 40,9/42/27,7 0,015
> 18 meses 13(34) 10(14) 0,036
Angioedema 13 (65) 7 (33,3) 0,063
Corticosteroides
Inmunosupresores 4 (23) 11 (25) 0,065

Antihistaminas-H1

15(30) 15(18) 0,028

12(20) 18(21) 0,065

$12/24: semana 12 y 24; UAS7: puntuacion de actividad urticarial semanal; UCE: urticaria cronica espontanea.

mejoria clinica, criterio subjetivo que hace dificiles las com-
paraciones. Metz et al.2° fueron los primeros en utilizar UAS7
en la practica clinica en la vida real, siendo empleado a
continuacion por otros autores®~'"13-15.17.20 con clasificacion
UAS7 =0 (respuesta completa) o UAS7 < 6 (respuesta). Esta-
mos de acuerdo con la recomendacion de las directrices
EAACI/GAZLEN/EDF/WAO para la urticaria de que el UAS7
debe ser el método estandar de medida y la segmentacion
UAS7 =0/UAS7 < 6 el criterio de eficacia, tal y como sucede
en los ensayos clinicos.

Mas auin, los puntos temporales de evaluacion en los estu-
dios en la vida real no han sido especificados®? 1214151820
o han discrepado (i.e. semana 4)® con respecto a aquellos
empleados en los principales ensayos clinicos>*?, a saber,
semana 12 y semana 24. La respuesta tardia solo puede ser
evaluada por los resultados registrados en la semana 24,
como sucede en los ensayos clinicos ASTERIA | y GLACIAL*>8,
y en el estudio en la vida real de Bilyiikoztirk et al.®. No
obstante, en ninguno de dichos estudios se aporto informa-
cion alguna en términos de respuesta completa o clinica, y
Buylikoztiirk et al. solo especificaron la reduccion absoluta
en el UAS7.

Se ha demostrado que la respuesta al tratamiento con
omalizumab en los estudios en la vida real son mejores que
los ensayos clinicos>*>7-1820 tal y como se detalla en la
tabla 3. En nuestra cohorte, las tasas de respuesta clinica
(UAS7 < 6) y de respuesta completa (UAS7 =0) en la semana
12 también fueron mas numerosas que en los ensayos clinicos
ASTERIA 1y Il y el GLACIAL, si bien en los estudios anteriores
en la vida real las tasas de «respuesta» fueron mas altas
que en nuestra cohorte, probablemente debido a la eleccion
del criterio clinico como medida de resultado en vez de la
UAS78-101315 No se puede comparar la tasa de respuesta en
la semana 24, ya que tanto en GLACIAL como en ASTERIA
| solo se incluyen los datos de seguridad y de la Escala de
intensidad del picor (Cuestionario Itch Severity, ISS), y en el
ASTERIA Il no se incorpora una evaluacion en la semana 24.

La duracion media de la UCE fue mucho mayor en los
estudios pivotales, aproximadamente 7 anos (rango 6,1-7,4),
frente a los aproximadamente 2 anos de nuestra serie, lo
que podria proporcionar una explicacion de las diferencias
en la respuesta como lo indican las tasas de respuesta mas
bajas en la semana 12 observadas en aquellos pacientes de
nuestra serie en los que la duracion de la sintomatologia fue
mayor.

No se observan diferencias entre nuestra cohorte y los
estudios pivotales, en relacion con la edad media, el UAS7
basal, la presencia de angioedema, y el uso previo de cor-
ticosteroides. La media del indice de masa corporal de los
pacientes de nuestra cohorte fue 25,1 (IC 95%; 24; 2-26),
mientras que en GLACIAL y ASTERIA | y Il fueron de 29,4y
29,3, respectivamente. Curto-Barredo et al. 2! identificaron
recientemente el indice de masa corporal como un predic-
tor de respuesta parcial a la dosis de 300mg, y de mejor
respuesta con dosis mas altas. Sin embargo, no encontramos
ninguna asociacién estadisticamente significativa en nuestra
serie.

De acuerdo con Maurer et al.”, la urticaria inducible es un
predictor negativo de respuesta, y fue un criterio de exclu-
sion en los ensayos pivotales. Aunque 17 (35,4%) de nuestros
pacientes presentaron urticaria inducible en algiin momento
del curso de su enfermedad, este no fue un factor pronos-
tico en relacion con la respuesta al omalizumab en ningln
momento en nuestra cohorte de estudio. A diferencia de
los hallazgos realizados por Maurer et al.", los altos valores
basales para el UAS7 no resultaron ser un factor pronostico
negativo con relacion a la respuesta al omalizumab.

En nuestra poblacion de estudio, las tasas de respuesta
completa aumentaron con el tiempo mientras que las tasas
de respuesta clinica descendieron desde la semana 12 a la
semana 24. Pacientes con respuesta clinica en la semana
12 perdieron este estatus en la semana 24. Por otro lado,
el estatus de respuesta completa tendia a ser constante a
lo largo del tiempo; 25 de los 48 pacientes mantuvieron la
respuesta completa desde la semana 12 a la 24, incluidos 5
pacientes que interrumpieron tratamiento en la semana 12
por presentar respuesta completa.

La presencia de angioedema se ha asociado también con
un descenso en la respuesta terapéutica al omalizaumab'.
En nuestra cohorte en la vida real, un historial de angioe-
dema se relacion6 con una mayor probabilidad de respuesta
completa en la semana 24; no se hallaron asociaciones
significativas en otros momentos y con la respuesta cli-
nica. Sin embargo, las limitaciones del UAS7 para evaluar
el angioedema pueden estar influyendo en este resultado.
Por el contrario, nuestros datos son consistentes con los de
Tonacci et al.??, que encontraron que la respuesta clinica al
tratamiento con omalizumab en pacientes con UCE es inde-
pendiente de la gravedad de la enfermedad o de los niveles
de inmunoglobulina E al inicio del estudio.
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Ensayos clinicos y estudios en la vida real con omalizumab

Ensayos clinicos NUmero de Dosis (mg)
aleatorizados pacientes (n)
(CSU/CInd)
X-CUISITE, 2014 49 (49/0) 75-375/2-4
semana
MYSTIQUE, 2011% 90 (69/21) 300/4 semana
300/4 semana
ASTERIA I, 20154 318 (238/80) 300/4 semana

ASTERIA 11, 2013?

323 (244/79)

150/4 semana

300/4 semana

150/4semana
GLACIAL, 2013° 336 (252/84) 300/4 semana
X-ACT, 2016 91 (44/47) 300/4 semana
Hide et al., 2017 268 (268/0) 300/4 semana
(Japon y Corea)? 150/ 4 semana
Biyiikoztiirk, 2012 14 (12/0) 150-300/2-4
(Turquia)® semana
Labrador-Horrillo, 110 (110/0) 150-300/2-4
2013 (Espana)’ semana
Armengot-Carbo 15 (15/0) 150-300/2-4
et al., 2013 semana
(Espana)'®
Metz et al., 2014 51 (20/31) 150-300/2-4
(Alemania)?° semana
Rottem et al., 13 (13/0) 300/4 semana
2014 (Israel)" 30 (30/0) 150/4 semana
Sussman et al., 2014 68 (61/7) 150/4 semana
(Canada)'?
Clark et al., 2016 (EE. 48 (43/5) 150-300/2-4
uu.)" semana
Giménez-Arnau 38 (38/0) 300/4 semana
et al., 2016
(Espana)’
Ghazanfar et al., 154 (137/17) 150/2
2016 (Dinamarca)'* semana-300/4
semana
Ensina et al., 2016 47 (47/0) 150/ 4 semana
(Brasil)"® 300/4 semana
Gericke et al., 2017 64 (64/0) 300/4 semana
(Alemania)'®
Wilches et al., 2016 26 (26/0) 150/ 4 semana
(Ecuador)'’
Kulthanan et al., 13 (12/1) 150-300/4
2017 (Tailandia)'® semana
Cohorte de este 48 (44/4) 300/4 semana

articulo (Espana)

Tasa de

Definicion de

Eficacia/evaluacion

respuesta (%) respuesta de la eficacia
(semana)

70 UAS7=0 24

40 UAS7 90 4

36 UAS7=0 4

51,9/35,8 UAS7 <6/UAS7=0 12y 24 (no

disponible)

40 UAS7 <6/ 12y 24 (no
UAS7=0 disponible)

65,8/53 UAS7 <6/UAS7=0 12

41 UAS7 <6/UAS7=0 12

52,4/33,7 UAS7 <6/UAS7=0 12

50 UAS7=0 28

57,5 ISS7 y UAS7 <6 12

42,9 ISS7 y UAS7 <6 12

100 Puntuacion UAS 4y 24
y QoL

82 Criterio clinico NI

80 Criterio clinico 12

83 UAS7 90 + no NI
antihistaminas

77 Criterio clinico NI

36 Criterio clinico NI

69 UAS7=0 Varios

90,2 Criterio clinico 12

68,4 UAS7=0 12

67 Criterio clinico NI

60 Criterio clinico NI

84,6 Criterio clinico NI

88 UAS7 <6 12

33 UAS7 <1 12

70 UAS7 <6 Varios

70,8/47,9 UAS7 <6/UAS7=0 12y 24

(semana 12)

64,6/52,1

(semana 24)

mg: miligramos; NI: no se indica; UAS7 90: > 90% reduccion del UAS7 con respecto al valor basal; UCE/UCind: urticaria cronica esponta-
nea/urticaria crénica inducida.

En cuanto al tratamiento previo de la UCE, en los

post-hoc no se encontré relacion entre la intensidad del

estudios ASTERIA solo se incluyeron como terapia de base
las dosis aprobadas de anti-H1, mientras que en el GLACIAL
se admitié el empleo de dosis de anti-H1 mas altas asi
como de otros tipos de terapias de base. En un analisis

tratamiento previo y la respuesta a omalizumab??, lo que
coincide con los datos de nuestra cohorte. Por otro lado,
la OR para respuesta completa a la semana 12 se aproximé
a 4:1 en aquellos pacientes que no habian sido tratados
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previamente con agentes inmunosupresores. En nuestra
poblacion de estudio fue comun el tratamiento previo con
inmunosupresores (31,3 vs. 9,5% en el estudio GLACIAL). Se
ha descrito que pacientes no pretratados con inmunosupre-
sores presentan una mejor respuesta al omalizumab', lo
que es consistente con nuestros resultados.

Las limitaciones de este estudio, si lo comparamos con
los estudios pivotales, son la naturaleza observacional del
mismo, la falta de un grupo control, las limitaciones de la
escala de medicion y el pequefo tamaio de la muestra.

En conclusion, esta revision retrospectiva de una cohorte
de 48 pacientes consecutivos tratados en la practica cli-
nica real con omalizumab 300mg/4 semanas durante al
menos 12 semanas muestra, en la semana 12, unas tasas
de respuesta numéricamente mejores que los ensayos clini-
cos aleatorizados®*°. En la semana 24, mas del 50% de los
pacientes tenian una respuesta completa como se define en
el UAS7. La UCE de larga duracion (> 18 meses) se asocio
con una menor probabilidad de responder al omalizumab
en diferentes momentos. Se observé una tendencia seme-
jante para los tratamientos inmunosupresores previos. En
nuestra cohorte, la seguridad del perfil del omalizumab fue
congruente con la de los ensayos clinicos, con unos efectos
secundarios minimos, tolerables e infrecuentes.

Seran necesarios mas estudios para confirmar nuestros
resultados y su aplicabilidad a otras poblaciones de pacien-
tes.

Conflicto de intereses

X. Cubiré y E. Rozas-Muioz declaran no tener conflictos de
intereses. L. Puig, E. Serra-Baldrich y J. Spertino han sido
retribuidos como ponentes y han participado en ensayos cli-
nicos patrocinados por Novartis.

Agradecimientos

Los autores agradecen al Dr. Ignasi Gich Saladich, Departa-
mento de Epidemiologia Clinica, Hospital de la Santa Creu
i Sant Pau, Barcelona, Espaia, su ayuda en el analisis esta-
distico, y al Dr. Oriol Yélamos su colaboracion en la revision
del manuscrito.

Bibliografia

1. Maurer M, Weller K, Bindslev-Jensen C, Giménez-Arnau A, Bous-
quet PJ, Bousquet J, et al. Unmet clinical needs in chronic
spontaneous urticaria. A GAZLEN task force report. Allergy.
2011;66:317-30.

2. Maurer M, Rosén K, Hsieh H-JJ, Saini S, Grattan C,
Gimenéz-Arnau A, et al. Omalizumab for the treatment of
chronic idiopathic or spontaneous urticaria. N Engl J Med.
2013;171:10-3.

3. Urgert MC, van den Elzen MT, Knulst AC, Fedorowicz Z, van
Zuuren EJ. Omalizumab in patients with chronic spontaneous
urticaria: A systematic review and GRADE assessment. Br J Der-
matol. 2015;173:404-15.

4. Saini SS, Bindslev-Jensen C, Maurer M, Grob J-J, Biilbiil Bas-
kan E, Bradley MS, et al. Efficacy and safety of omalizumab
in patients with chronic idiopathic/spontaneous urticaria who
remain symptomatic on H1 antihistamines: A randomized,
placebo-controlled study. J Invest Dermatol. 2015;135:67-75.

5. Kaplan A, Ledford D, Ashby M, Canvin J, Zazzali JL, Conner
E, et al. Omalizumab in patients with symptomatic chronic
idiopathic/spontaneous urticaria despite standard combination
therapy. J Allergy Clin Immunol. 2013;132:101-9.

6. Zuberbier T, Aberer W, Asero R, Abdul Latiff AH, Baker D,
Ballmer-Weber B, et al. The EAACI/GA2LEN/EDF/WAO guideline
for the definition, classification, diagnosis and management of
urticaria. The 2017 revision and update. Allergy. 2018.

7. Giménez-Arnau AM, Toubi E, Marsland AM, Maurer M. Clinical
management of urticaria using omalizumab: the first licensed
biological therapy available for chronic spontaneous urticaria.
J Eur Acad Dermatol Venereol. 2016;30 Suppl 5:25-32.

8. Bliyiikoztiirk S, Gelincik A, Demirtiirk M, Kocaturk E, Colakoglu
B, Dal M. Omalizumab markedly improves urticaria activity sco-
res and quality of life scores in chronic spontaneous urticaria
patients: A real life survey. J Dermatol. 2012;39:439-42.

9. Labrador-Horrillo M, Valero A, Velasco M, Jauregui |, Sastre
J, Bartra J, et al. Efficacy of omalizumab in chronic spon-
taneous urticaria refractory to conventional therapy: Analysis
of 110 patients in real-life practice. Expert Opin Biol Ther.
2013;13:1225-8.

10. Armengot-Carbo M, Velasco-Pastor M, Rodrigo-Nicolas B,
Pont-Sanjuan V, Quecedo-Estebanez E, Gimeno-Carpio E. Oma-
lizumab in chronic urticaria: A retrospective series of 15 cases.
Dermatol Ther. 2013;26:257-9.

11. Rottem M, Segal R, Kivity S, Shamshines L, Graif Y, Shalit M,
et al. Omalizumab therapy for chronic spontaneous urticaria:
The Israeli experience. Isr Med Assoc J. 2014;16:487-90.

12. Sussman G, Hébert J, Barron C, Bian J, Caron-Guay RM,
Laflamme S, et al. Real-life experiences with omalizumab for
the treatment of chronic urticaria. Ann Allergy Asthma Immu-
nol. 2014;112:170-4.

13. Clark JJ, Secrest AM, Hull CM, Eliason MJ, Leiferman KM, Gleich
GJ, et al. The effect of omalizumab dosing and frequency in
chronic idiopathic urticaria: Retrospective chart review. J Am
Acad Dermatol. 2016;74:1274-6.

14. Ghazanfar MN, Sand C, Thomsen SF. Effectiveness and safety
of omalizumab in chronic spontaneous or inducible urticaria:
Evaluation of 154 patients. Br J Dermatol. 2016;175:404-6.

15. Ensina LF, Valle SOR, Juliani AP, Galeane M, Vieira dos Santos
R, Arruda LK, et al. Omalizumab in chronic spontaneous urtica-
ria: A Brazilian real-life experience. Int Arch Allergy Immunol.
2016;169:121-4.

16. Gericke J, Metz M, Ohanyan T, Weller K, Altrichter S, Skov PS,
et al. Serum autoreactivity predicts time to response to omali-
zumab therapy in chronic spontaneous urticaria. J Allergy Clin
Immunol. 2017;139:1059-610.

17. Wilches P, Wilches P, Calderon JC, Cherrez A, Cherrez Ojeda
I. Omalizumab for chronic urticaria in Latin America. World
Allergy Organ J. 2016;9:36.

18. Kulthanan K, Tuchinda P, Chularojanamontri L, Likitwattananu-
rak C, Ungaksornpairote C. Omalizumab therapy for treatment
of recalcitrant chronic spontaneous urticaria in an Asian popu-
lation. J Dermatolog Treat. 2017;28:160-5.

19. Curto-Barredo L, Archilla L, Vives G, Pujol R, Giménez-Arnau
A. Clinical features of chronic spontaneous urticaria that pre-
dict disease prognosis and refractoriness to standard treatment.
Acta Derm Venereol. 2018;98:641-7.

20. Metz M, Ohanyan T, Church MK, Maurer M. Omalizumab is an
effective and rapidly acting therapy in difficult-to-treat chro-
nic urticaria: A retrospective clinical analysis. J Dermatol Sci.
2014;73:57-62.

21. Curto-Barredo L, Spertino J, Figueras-Nart |, Exposito-Serrano
V, Guilabert A, Melé-Ninot G, et al. Omalizumab updosing allows
disease activity control in refractory patients with chronic spon-
taneous urticaria. Br J Dermatol. 2018.

22. Tonacci A, Billeci L, Pioggia G, Navarra M, Gangemi S. Oma-
lizumab for the treatment of chronic idiopathic urticaria:


http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0135
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0140
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0145
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0150
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0155
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0160
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0165
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0170
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0175
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0180
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0185
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0190
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0195
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0200
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0205
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0210
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0215
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0220
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0225
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0230
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0235
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240

296

X. Cubiro et al.

23.

24.

Systematic review of the literature. Pharmacother J Hum Phar-
macol Drug Ther. 2017;37:464-80.

McCormack PL. Omalizumab: A review of its use in patients with
chronic spontaneous urticaria. Drugs. 2014;74:1693-9.

Saini S, Rosen KE, Hsieh H-J, Wong DA, Conner E, Kaplan A,
et al. A randomized, placebo-controlled, dose-ranging study
of single-dose omalizumab in patients with H1-antihistamine-
refractory chronic idiopathic urticaria. J Allergy Clin Immunol.
2011;128:567-730.

25.

26.

Staubach P, Metz M, Chapman-Rothe N, Sieder C, Brutigam M,
Canvin J, et al. Effect of omalizumab on angioedema in H1-
antihistamine-resistant chronic spontaneous urticaria patients:
Results from X-ACT, a randomized controlled trial. Allergy Eur J
Allergy Clin Immunol. 2016;71:1135-44.

Hide M, Park H-S, Igarashi A, Ye Y-M, Kim T-B, Yagami A, et al.
Efficacy and safety of omalizumab in Japanese and Korean
patients with refractory chronic spontaneous urticaria. J Der-
matol Sci. 2017;87:70-8.


http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0240
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0245
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0250
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0255
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260
http://refhub.elsevier.com/S0001-7310(18)30424-1/sbref0260

	La efectividad del tratamiento con omalizumab en la vida real es menor en pacientes con urticaria crónica de más de 18 mes...
	Introducción
	Métodos
	Análisis estadístico

	Resultados
	Pacientes y tratamientos
	Eficacia
	Perfil de seguridad

	Discusión
	Conflicto de intereses
	Agradecimientos
	Bibliografía


