An Pediatr (Barc). 2016;85(5):240-246

anales‘ -pediatria

www.analesdepediatria.org

ORIGINAL

Agenesia renal unilateral. Nuevos argumentos acerca @CMk
de la relacion genética entre la urolitiasis y las
malformaciones renales

Victor Garcia Nieto®*, Beatriz Huertes Diaz”, Joaquin Escribano Subias®,
Maria Teresa Alarcon Alacio, Juan David Gonzalez Rodriguez®,
José Eugenio Cabrera Sevilla¢, Carolina Peralta Aros’ y Maria Isabel Luis Yanes?

a Seccion de Nefrologia Pedidtrica, Hospital Universitario Nuestra Sefora de Candelaria Santa Cruz de Tenerife, Espafia
b Hospital Universitario de Getafe, Madrid, Espafia

¢ Hospital Universitari Sant Joan, Reus, Tarragona, Espafia

d Hospital de Fuenlabrada, Madrid, Espafia

€ Hospital General Universitario Santa Lucia, Cartagena, Murcia, Espafia

f Hospital Uyapar, Puerto Ordaz, Venezuela

Recibido el 4 de junio de 2015; aceptado el 7 de septiembre de 2015
Disponible en Internet el 5 de diciembre de 2015

PALABRAS CLAVE
Hipercalciuria;
Hipocitraturia;
Urolitiasis;
Herencia;

Agenesia renal
unilateral

Resumen

Antecedentes: En escasos trabajos previos, se ha comunicado que puede observarse la pre-
sencia de hipercalciuria en pacientes portadores de algunos tipos de CAKUT, como estenosis
pieloureteral, reflujo vesicoureteral o quistes renales simples. Ademas, se ha descrito una pre-
valencia mayor de hipercalciuria y/o urolitiasis en los miembros de las familias de esos nifos
con algunos tipos de CAKUT, en comparacion con la poblacion en general. El presente estu-
dio se llevo a cabo para averiguar si los nifos con agenesia renal unilateral (ARU) tienen las
caracteristicas descritas anteriormente en otros tipos de CAKUT.

Métodos: En un estudio descriptivo y multicéntrico se determind la prevalencia de hipercalciu-
ria, hipocitraturia y urolitiasis en 67 nifos (43 hombres y 24 mujeres) con ARU y sus familias.
Resultados: En 26 nifos (38,8%) se observaron las 2 anomalias metabélicas que favorecen la
formacion de calculos renales distribuidos de la siguiente manera: hipercalciuria en 16, hipoci-
traturia en 9 y tanto hipercalciuria como hipocitraturia en uno. Ocho ninos (11,9%) presentaron
un colico renal durante el tiempo total de seguimiento. Una historia familiar de litiasis urinaria
se encontré en 42/67 de los nifos (62,7%): en familiares de primer grado en 12 de ellos, en
familiares de segundo grado en 15y en ambos grados de familiares en los otros 15. En contraste,
en el grupo de control historico, solamente en el 28,1% de las familias al menos un miembro
habia tenido urolitiasis.
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Introduccion

Conclusion: Nuestros resultados muestran que la prevalencia de la hipercalciuria y/o hipoci-
traturia en pacientes pediatricos con ARU es mayor que en la poblacion general. Asimismo, la
prevalencia de urolitiasis en las familias de estos nifos es también mayor que en la poblacion
general.

© 2015 Asociacion Espafola de Pediatria. Publicado por Elsevier Espafia, S.L.U. Todos los dere-
chos reservados.

Unilateral renal agenesis. New arguments about the genetic relationship between
kidney malformations and urolithiasis

Abstract

Background: In few previous works, it has been reported that hypercalciuria is associated with
some types of CAKUT, namely ureteropelvic junction obstruction, vesicoureteral reflux or sim-
ple renal cysts. In addition, one higher prevalence of hypercalciuria and/or urolithiasis has
been described in their family members compared to the general population. This study was
carried out to find out whether children with unilateral renal agenesis (URA) have these features
previously described in other CAKUT types.

Methods: In a descriptive and multicenter study we studied the prevalence of hypercalciuria,
hypocitraturia and urolithiasis in 67 children (43 males and 24 females) with URA and their
families.

Results: The two metabolic anomalies that promote stone formation were observed in
26 children (38.8%), distributed as follows: hypercalciuria in 16, hypocitraturia in 9, and both
hypercalciuria and hypocitraturia in 1. Eight children (11.9%) suffered renal colic during follow-
up. Familial history of urolithiasis was found in 42/67 children (62.7%): in 12 of the first-degree
relatives, in 15 of the second degree relatives and in 15 patients both in the first-degree as in
their second degree relatives. In contrast, in historic control group, only in 28.1% of families at
least one member had urolithiasis.

Conclusion: Our results show that the prevalence of hypercalciuria and/or hypocitraturia is
greater in pediatric patients with URA than in the general population. Likewise, the prevalence
of urolithiasis in the families of these children is also higher than that in the general population.
© 2015 Asociacion Espafola de Pediatria. Published by Elsevier Espafa, S.L.U. All rights reser-
ved.

con urolitiasis, y/o con antecedentes familiares de urolitia-
sis serian mas susceptibles a anomalias en el desarrollo del
rindn. Estos nifos heredan asimismo la hipercalciuria, que

La asociacion entre la urolitiasis y las malformaciones congé-
nitas del rindn y del tracto urinario (CAKUT) se ha descrito en
nifios y adultos desde los afos 20", teorizandose que la sus-
ceptibilidad a la litiasis resulta bien de la estasis urinaria?,
bien de una reduccion en el flujo urinario e infeccion del
tracto urinario, siendo Proteus el microorganismo mas fre-
cuentemente involucrado®. De modo general, suele asumirse
que la estasis urinaria desempena un papel importante en
la patogénesis de la nefrolitiasis asociada a anatomia renal
distorsionada renal debido al retraso en el lavado de los
cristales y al riesgo de infecciones del tracto urinario. La
frecuencia de anomalias genitourinarias en niflos con uroli-
tiasis comunicada en la literatura oscila entre el 19,1* y el
29,8%°. Sin embargo, sigue sin conocerse con exactitud la
relacion patogénica entre la urolitiasis y las CAKUT.

Hemos descrito una mayor incidencia de hipercalciu-
ria en nifios con reflujo vesicoureteral (RVU)®, estenosis
pieloureteral’ y quistes renales simples® que en la poblacién
general, y una frecuencia mayor de antecedentes familia-
res de urolitiasis®®. Esto implica que los nifios de padres

también puede favorecer la formacion de calculos renales.

Realizamos el presente estudio para averiguar si se da una
prevalencia alta de hipercalciuria, hipocitraturia y/o ante-
cedentes familiares de urolitiasis en nifos con agenesia renal
unilateral (ARU).

Sujetos y métodos
Pacientes

Se llevd a cabo un estudio descriptivo multicéntrico que
incluyd a 67 nifos (43 niflos y 24 ninas) con ARU con segui-
miento en las unidades de nefrologia pediatrica del Hospital
Nuestra Senora de Candelaria en Tenerife (n=35), el Hos-
pital Universitari Sant Joan de Reus en Tarragona (n=16),
el Hospital de Fuenlabrada en Madrid (n=10) y el Hospital
General Universitario Santa Lucia en Cartagena (n=8). La
edad en el momento del estudio fue de 10,0+5,84 anos
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(rango: 0,16-21,5). El seguimiento de los pacientes en cada
hospital se realizo desde el momento de la confirmacion
posnatal mediante ecografia del diagndstico intrauterino de
ARU, es decir, desde las primeras semanas de vida.

La ARU estaba localizada en el lado izquierdo en 41 casos,
y en el derecho en 26. La ARU se diagnosticé mediante eco-
grafia renal y gammagrafia DMSA. La ARU iba asociada a
RVU en 3 pacientes. No se encontré ninguna otra malfor-
macion del tracto urinario. Ningln paciente presento signos
morfoldgicos de displasia renal o nefrocalcinosis. Durante
el seguimiento, 27 nifos presentaron infecciones del tracto
urinario. Ninguno de los pacientes presentaba infeccion en
el momento en que se tomo la muestra aislada de orina.
Ninguno de los pacientes fue diagnosticado de insuficiencia
renal cronica. Ninguno de los nifios mostro niveles elevados
de creatinina plasmatica, hipertension o signos de acidosis
tubular renal distal (ATRD). Se pregunt6 a los padres y/u
otros familiares de los 67 ninos sobre los antecedentes de
urolitiasis. No encontramos antecedentes de consanguinidad
en ninguna de las familias.

Métodos

La orina analizada correspondio a muestras recogidas no en
ayunas en las que se determinaron los niveles de calcio,
citrato y creatinina. De acuerdo con los criterios estableci-
dos por la Asociacion Espainola de Nefrologia Pediatrica, en
nifios de 1 a 2 anos se realizo el diagnostico de hipercalciu-
ria cuando el valor del cociente calcio/creatinina (UCa/UCr)
en 2 muestras consecutivas aisladas de orina fue superior
a 0,47mg/mg’. Segun los resultados comunicados por So
et al., entre 2 y 4 afos de edad se considerd hipercal-
ciuria cuando UCa/UCr superé los 0,28 mg/mg'?. En nifios
mayores de 4 afos el diagndstico de hipercalciuria se rea-
liz6 cuando UCa/UCr excedi6 los 0,20mg/mg'", valor que
corresponde al percentil 95 obtenido en un estudio previo
llevado a cabo por uno de nuestros grupos en una mues-
tra integrada por 100 nifios sanos'?. En base a los criterios
de Stapleton y Kroovand, el diagnéstico de hipocitraturia se
realizé cuando el valor del cociente citrato/creatinina fue
inferior 400 mg/g'3. En pacientes mayores de 14 afos, el cri-
terio para el diagnostico de hipocitraturia fue un cociente
citrato/creatinina inferior a 250 mg/g'.

Adicionalmente, se calculd el cociente UCa/UCr en
base a muestras de orina aleatorias aisladas en los
padres de 29/68 de los pacientes sin modificar sus die-
tas. En estos adultos se diagnostico hipercalciuria cuando
el UCa/UCr superé 0,2mg/mg, basandonos en el valor
medio encontrado en nuestra poblacion adulta en un estu-
dio previo llevado a cabo por uno de nuestros grupos
(UCa/UCr=0,12 40,04 mg/mg)°.

Los resultados de las pruebas de concentracion de orina'y
de la eliminacion de albumina en orina se recogieron de las
historias clinicas. Los valores normales utilizados como refe-
rencia para la osmolalidad urinaria maxima'>'¢ y el cociente
albimina/creatinina'’ se han publicado en estudios previos.

Se comparé la frecuencia de la presencia de anteceden-
tes de urolitiasis en padres y otros familiares de nuestros
pacientes con ARU con la de un grupo de control historico
realizado en uno de los hospitales que participaron en el
estudio'®.

Procedimientos analiticos y pruebas de la funcién
renal

En los laboratorios de cada uno de los hospitales que par-
ticiparon en el estudio se determind la creatinina en orina
mediante el método de la creatininasa, el calcio por medio
de ensayo colorimétrico, el citrato urinario por el método
de la citrato-liasa y la albimina en orina mediante técnica
nefelométrica (Array).

La capacidad de concentracion renal se determind tras
la administracion de 20 pg de desmopresina intranasal o de
0,12 mg (120 u.g) de liofilizado por via oral de desmopresina
(Melt) que se disuelve instantaneamente en la boca. Tras
el vaciado de la vejiga se recogieron 3 muestras de orina
en intervalos de 90 min. El valor de la prueba se establecid
tomando la osmolalidad mas alta de las obtenidas'>'¢. La
osmolalidad urinaria fue determinada midiendo la depre-
sion del punto de congelacion en un osmometro Osmostat
(Menarini fabricante Arkray Factory, Inc. Osmo Station).

Métodos estadisticos

Se utilizé la prueba de Kolmogorov-Smirnov para estudiar
la distribuciéon de las variables. Para variables con dis-
tribucion normal, se utilizd la notacion de la media +
desviacion estandar. El resto de las variables cuantitati-
vas se expresaron en términos de la mediana y el rango
intercuartilico. El analisis estadistico basico se realizd con
el paquete estadistico SPSS (SPSS V 19.0, SPSS Inc., EE.
uu.).

Todos los procedimientos y protocolos seguidos en este
estudio cumplen los requerimientos éticos, administrativos
y de proteccion de datos impuestos por las unidades de
pediatria de los hospitales participantes, que a su vez se han
establecido en conformidad con la ley espanola. Se obtuvo
el consentimiento informado de todos los padres.

Resultados

Se observaron trastornos del metabolismo en 26 nifos, hiper-
calciuria en 16 (11 nifos y 5 nifas), hipocitraturia en 9 (5
ninos y 4 nifas) y tanto hipercalciuria como hipocitraturia
en un paciente. Por lo tanto, encontramos algin factor de
riesgo de litiasis en el 38,8% de los ninos con ARU. Ocho nifios
(11,9%) presentaron colicos renales durante el seguimiento
(4 con hipercalciuria y 4 con hipocitraturia).

La tabla 1 muestra los valores de los parametros estu-
diados asi como el porcentaje de nifos con trastornos
funcionales o metabdlicos.

Se encontraron antecedentes familiares de urolitiasis en
42/67 ninos (62,7%): en 12 pacientes en familiares de primer
grado, en 15 en familiares de segundo grado y en 15 tanto
en familiares de primer como de segundo grado.

Se encontraron antecedentes familiares de urolitia-
sis concomitante con hipercalciuria y/o hipocitraturia en
pacientes con ARU en 19 familias. En otras 23 familias solo
se encontraron antecedentes familiares de urolitiasis. En
otras 7 familias, los pacientes eran portadores de anomalias
metabdlicas con el potencial de causar calculos renales. En
resumen, hubo algun tipo de manifestacion de hipercalciuria
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Tabla 1

Parametros metabdlicos y funcionales. Resultados anormales

Todos los ninos Resultados anormales

Cociente calcio/creatinina (mg/mg)
Cociente citrato/creatinina (mg/gr)
Cociente albumina/creatinina (wg/pmol)
Osmolalidad urinaria maxima (mOsm/Kg)

0,12 (0,16) 17/67 (25,4%)
670,0 = 354,9 10/56 (17,8%)°
1,22 (3,26) 12/42 (28,6%)
941,54+ 142,1 7/64 (10,9%)

@ Un paciente tenia hipercalciuria e hipocitraturia.

Tabla 2 Relacion entre antecedentes familiares de uroli-
tiasis e hipercalciuria y/o hipocitraturia en pacientes con
ARU

Antecendente familiar Total
de urolitiasis?
Ninguno Si
Hipercalciuria y/o hipocitraturia
Si 7 19 26
Ninguno 18 23 41
Total 25 42 67

3 En la primera y/o segunda generacion.

o urolitiasis en 49 familias (73,1%) de pacientes con ARU
(tabla 2).

Discusion

Hemos comunicado previamente la mayor prevalencia de
hipercalciuria en pacientes pediatricos con RVU en compara-
cion con la poblacion general y propuesto que la urolitiasis
en pacientes con RVU debe de ser de origen metabdlico.
También hemos comunicado que la hipercalciuria mostraba
un patron de herencia autosdmica dominante, aunque es
mas probable que se herede de la madre®.

Recientemente, Madani et al. confirmaron que la fre-
cuencia de la hipercalciuria es mayor en pacientes con
RVU que en nifos sanos, aunque no hicieron estudio
familiar'®.

La incidencia de urolitiasis en pacientes con estenosis de
la unidn pieloureteral (EPU) es del 16 al 44,7%° y conlleva
un riesgo 70 veces mayor de desarrollar calculos renales?’.
En un sondeo previo, Husmann et al. comunicaron que el
76% de los pacientes con EPU y calculos renales de origen
distinto de la estruvita presentan anomalias metabdlicas
identificables??. La hipercalciuria es el trastorno metabd-
lico descrito con mas frecuencia en pacientes con EPU?"22,
aunque también se han encontrado otros, como la hipoci-
traturia y la hiperoxaluria?’. Estos estudios no aludieron al
origen de la hipercalciuria o de otras anomalias metabo-
licas causantes de calculos encontradas en pacientes con
EPU.

Realizamos un estudio para averiguar si la prevalencia de
hipercalciuria es mayor en ninos con EPU y si los familiares
de estos pacientes presentan hipercalciuria y/o urolitiasis’.
Se detecto hipercalciuria en 17/27 nifos (63%), en 15 de
los cuales (88%) habia antecedentes familiares de urolitia-
sis. En cuanto a los 10 ninos sin hipercalciuria, 7 de ellos
(70%) tenian antecedentes familiares de urolitiasis. El sexo

no influyd en la prevalencia de la urolitiasis o la hiper-
calciuria. Resumiendo, en concordancia con la literatura
existente?’?%, nuestros resultados muestran que la preva-
lencia de la hipercalciuria es mayor en pacientes pediatricos
con EPU que en la poblacion general, y que las causas de esta
diferencia son genéticas’.

Mas adelante obtuvimos resultados similares a los obser-
vados en casos de RVU y EPU en ninos diagnosticados de
quistes renales simples'' y ectasia piélica neonatal'®. Por
lo tanto, estas anomalias morfologicas asintomaticas (quis-
tes renales y ectasia piélica neonatal), aunque carezcan
de relevancia clinica, se comportan como malformaciones
potencialmente mas perjudiciales en cuanto a su asociacion
con la urolitiasis de origen genético (tabla 3).

La ARU representa el 5% de los casos de CAKUT y se
define como la ausencia congénita de parénquima renal
resultante de un fallo en la organogénesis. Se considera
que hay muchos factores implicados en la patogénesis de
la agenesia renal, incluyendo mutaciones en varios genes
importantes en el desarrollo del rifidén?*. En la mayoria de
los pacientes es asintomatica, por lo que se suele diagnos-
ticar en base a hallazgos casuales en ecografias prenatales
o evaluaciones de infecciones del tracto urinario. La ARU
puede estar acompanada de otras CAKUT (32%) sin anoma-
lias renales. EL RVU es el hallazgo mas frecuente (24% de los
pacientes)?.

Al igual que en otras CAKUT, se ha observado la forma-
cion de célculos renales en pacientes con ARU"%2>, Por lo
que nosotros sabemos, este estudio seria el primero que ha
analizado alteraciones metabodlicas causantes de calculos en
nifos diagnosticados de ARU.

En nuestros pacientes, la frecuencia de la hipercalciuria
fue del 25,4%. Hemos mencionado previamente la prevalen-
cia de hipercalciuria en nifos control de la isla de Tenerife
(3,8%)'%. La prevalencia de hipercalciuria descrita en otros
paises oscila entre el 0,6%° y el 12,5%%. Si se afaden los
pacientes con hipocitraturia, la frecuencia de alteraciones
metabodlicas causantes de urolitiasis en pacientes con ARU
asciende al 38,8%. No sabemos de ningun estudio sobre la
prevalencia de hipocitraturia realizado en una poblacion
pediatrica de control.

La prevalencia de urolitiasis en familiares de primer y
segundo grado de los pacientes (62,7%) también superaba a
la descrita en nuestra poblacion general (28,1%)%. Los auto-
res son conscientes de que el uso de una serie historica,
aunque reciente, para evaluar la prevalencia de urolitiasis
es una de las limitaciones del estudio. La prevalencia de uro-
litiasis en la poblacion adulta ha sido extensamente tratada
en la literatura médica, pero no conocemos ningln trabajo
que haya estudiado simultaneamente a familiares de primer
y segundo grado.
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Tabla 3

Frecuencia de hipercalciuria en pacientes y urolitiasis en sus familiares en este trabajo y en trabajos previos que

realizamos en ninos con 4 tipos de anomalias del desarrollo renal (referencias 6-8, 18)

Anomalia del desarrollo renal

Prevalencia de
hipercalciuria®

Prevalencia de urolitiasis en
familiares de primer y segundo

grado®
Reflujo vesicoureteral 58,6% 41,3%
Estenosis pieloureteral 63% 81,5%
Quistes renales simples 50%¢ 50%
Ectasia piélica neonatal 19,7%¢ 62,8%
Agenesia renal unilateral 25,4%¢ 62,7%

Tomado de Garcia-Nieto et al.®7:8.18,

@ Prevalencia de hipercalciuria en nifos sanos en nuestra isla: 3,5% (n=100).

o o n T

También resulta dificil explicar por qué algunos pacientes
fueron portadores de hipocitraturia y no de hipercalciuria.
En nuestra experiencia, hemos visto que en muchos nifios
con hipercalciuria idiopatica la eliminacion urinaria de cal-
cio se normaliza hacia la adolescencia, al tiempo que se
reduce la citraturia. También hemos observado en algu-
nas de las familias de nifios con hipercalciuria idiopatica
que padres con urolitiasis tenian hipocitraturia y, por otro
lado, una eliminacion urinaria de calcio normal. Se trata-
ria, aparentemente, de 2 caras de la misma moneda. Se ha
descrito que la hipercalciuria idiopatica puede asociarse a
hipocitraturia en ausencia de ATRD?®. Son necesarios estu-
dios longitudinales para esclarecer esta cuestion.

La malformacion renal para la que hay mas evidencia
de asociacion con alteraciones metabolicas causantes de
calculos renales es la espongiosis medular renal (enferme-
dad de Lenarduzzi-Cacchi-Ricci). La alteracion mas comudn
en esta patologia es la hipercalciuria idiopatica (88%)%°.
En otro estudio, 65 de los 97 pacientes (67%) presentaban
al menos un factor de riesgo para la formacion de calcu-
los, tal como hipercalciuria, hipocitraturia, hiperuricosuria
o hiperoxaluria®. Recientemente, Fabris et al. estudiaron a
las familias de 50 pacientes con espongiosis medular renal.
Veintisiete probandos (54%) tenian en total 59 familiares de
primer y segundo grado de ambos sexos con riién en esponja
o urolitiasis®'. Los autores concluyeron que su estudio aporta
evidencia contundente de que la agregacion familiar es
comun en la espongiosis medular renal y de que esta tiene un
patron de herencia autosémico dominante, una penetrancia
reducida y una expresién variable. La cuestion es si estos
familiares tienen formas mas suaves de rifidn en esponja
en algunos casos, o simplemente calculos renales en otros,
de manera similar a lo que hemos descrito en familiares de
nifios con otras CAKUT®”.

Este tipo de herencia, descrito por Fabris et al. en el arti-
culo anteriormente mencionado®' es similar al que hemos
comunicado en nuestros pacientes con RVU® y EPU’. En
resumen, y seglin nuestra hipotesis, la espongiosis medular
renal no seria una enfermedad renal en el sentido estricto
del término, sino otra malformacion caracterizada por la
dilatacion de los tUbulos colectores que compartiria con
otras CAKUT (RVU, EPU, quistes renales simples, ARU) una

Prevalencia de urolitiasis en familiares de primer y segundo grado en nuestra isla: 28,1% (n=128).

Si se afaden los ninos con hipocitraturia, la prevalencia de alteraciones metabolicas causantes de urolitiasis asciende al 63,6%.
Si se afladen los nifos con hipocitraturia, la prevalencia de alteraciones metabolicas causantes de urolitiasis asciende al 30,3%.
Si se afaden los ninos con hipocitraturia, la prevalencia de alteraciones metabolicas causantes de urolitiasis asciende al 38,8%.

prevalencia mayor de hipercalciuria y/o urolitiasis en
familiares transmitida genéticamente a sus descendientes
portadores de una o varias entre muchas posibilidades de
anomalias del desarrollo de tipo CAKUT. La hipotesis de que
la espongiosis medular renal es una CAKUT ha sido sugerida
previamente en 2 estudios®?33.

Por Ultimo, es importante recordar que la hipercalciu-
ria idiopatica también se ha descrito en otra malformacion
renal: el rifdn en herradura®. También es curioso que en
pacientes con una anomalia del desarrollo glomerular, la
nefropatia de membrana basal delgada, también se han des-
crito hipercalciuria, hiperuricosuria y nefrolitiasis®>. Incluso
la nefropatia de membrana basal delgada se podria asociar
a quistes renales simples®.

Durante muchos afios, en la literatura médica se leia
que el mecanismo fisiopatologico de la formacion de cal-
culos en nifios y adultos con malformaciones congénitas del
tracto urinario eran la infeccion y la estasis urinaria. Los
mecanismos han de ser necesariamente mas complejos. En
nuestra opinion, existe una conexion genética entre las ano-
malias en el desarrollo renal y la predisposicion genética a
la formacion de calculos renales que esta por descubrirse
en los proximos afos. En ratas con formacion de calculos
con hipercalciuria genética se ha descrito un nUmero mayor
de receptores de vitamina D (VDR) en huesos e intestino.
En un estudio en humanos, Favus et al. demostraron que
los monocitos periféricos en pacientes con hipercalciuria
idiopatica muestran un incremento de receptores de vita-
mina D*7, es decir, lo mismo que se habia observado en las
ratas con hipercalciuria. Por lo tanto, la causa mas proba-
ble de la hipercalciuria idiopatica seria un incremento en la
capacidad funcional de los complejos calcitriol-VDR?®.

¢Esta la vitamina D involucrada de alguna manera en el
desarrollo intrauterino del rifdn? En el afio 2001, Wagner
et al. demostraron que el producto del gen WT1 es un fac-
tor de transcripcion que activa la expresion del gen VDR en
células renales embrionarias humanas®. La expresién del
gen WT1 es critica para el desarrollo genitourinario. Se ha
observado que la mutacién homocigota de este gen en rato-
nes causa agenesia renal, probablemente como resultado de
la pérdida de células del blastema metanéfrico®. En huma-
nos, mutaciones en el gen WT1,y el sindrome de Denys-Drash
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originan la agenesia renal. En este articulo, Wagner et al.
exploraron el posible papel del sistema endocrino de la vita-
mina D en la regulacion del crecimiento y diferenciacion de
las células renales durante el desarrollo, ya que regulacion
positiva del VDR por el factor de transcripcion WT1 puede
mediar la apoptosis de células renales embrionarias en res-
puesta al 1,25(0H),D;*°. ;Podria ser este el hilo de Ariadna
que nos ayude a resolver el laberinto de la asociacion entre
los calculos renales y las anomalias CAKUT?

Conflicto de intereses

Los autores declaran no tener ningln conflicto de intereses.

Bibliografia

1. Ramchandani P, Pollack HM. Radiologic evaluation of patients
with urolithiasis. En: Coe FL, Favus MJ, Pak CYC, Parks JH,
Preminger GM, editores. Kidney stones. Medical and surgical
management. Philadelphia: Lippincott-Raven Publishers; 1996.
p. 369-435.

2. Gambaro G, Fabris A, Puliatta D, Lupo A. Lithiasis in cystic kid-
ney disease and malformations of the urinary tract. Urol Res.
2006;34:102-7.

3. Griffith DP. Infection-induced renal calculi. Kidney Int.
1982;21:422-30.

4. Noe HN, Stapleton FB, Kerkins GR, Roy S 3rd. Clinical experience
with pediatric urolithiasis. J Urol. 1983;129:1166-8.

5. Milliner DS, Murphy ME. Urolithiasis in pediatric patients. Mayo
Clin Proc. 1993;68:241-8.

6. Garcia-Nieto V, Siverio B, Monge M, Toledo C, Molini N. Uri-
nary calcium excretion in children with vesicoureteral reflux.
Nephrol Dial Transplant. 2003;18:507-11.

7. Garcia-Nieto V, Navarro JF, Luis-Yanes MI, Lopez-Mendez M,
Garcia-Rodriguez V. Hypercalciuria in pediatric patients with
ureteropelvic junction obstruction is of genetic origin. Scand
J Urol Nephrol. 2007;41:144-8.

8. Garcia-Nieto V, Dublan Garcia K, Luis Yanes MI. Are simple renal
cysts another manifestation of prelithiasis in infancy? Nefrolo-
gia. 2010;30:337-41.

9. Ubalde E, Garcia de Jalon A, Abad A, Loris C. Excrecion urinaria
de calcio en nifios sanos. Estudio colaborativo multicéntrico.
Nefrologia. 1988;8:224-30.

10. So NP, Osorio AV, Simon SD, Alon US. Normal urinary cal-
cium/creatinine ratios in African-American and Caucasian
children. Pediatr Nephrol. 2001;16:133-9.

11. Butani L, Kalia A. Idiopathic hypercalciuria in children-how
valid are the existing diagnostic criteria? Pediatr Nephrol.
2004;19:577-82.

12. Melian JS, Garcia-Nieto V, Sosa AM. Herencia y prevalencia de
hipercalciuria en la poblacion infantil de la isla de La Gomera.
Nefrologia. 2000;20:510-6.

13. Stapleton FB, Kroovand RL. Stones in childhood. En: Coe FL,
Favus MJ, Pak CYC, Parks JH, Preminger GM, editores. Kid-
ney stones. Medical and surgical management. Philadelphia:
Lippincott-Raven Publishers; 1996. p. 1065-80.

14. Santos F, Garcia Nieto V. Funcion renal basal. En: Garcia Nieto
V, Santos F, Rodriguez Iturbe B, editores. Nefrologia Pediatrica.
2.2 ed. Madrid: Aula Médica; 2006. p. 39-49.

15. Monnens L, Smulders Y, van Lier H, de Boo T. DDAVP test for
assessment of renal concentrating capacity in infants and chil-
dren. Nephron. 1981;29:151-4.

16. Garcia-Nieto V, Gonzalez-Cerrato S, Garcia-Rodriguez VE, Mesa-
Medina O, Hernandez-Gonzalez MJ, Monge-Zamorano M, et al.
Should a cystography be performed on all breastfeeding infants

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

with mild to moderate dilatation of the urinary tract? Renal
function tests can help to answer this question. Nefrologia.
2011;31:192-8.

. Yap C, Yap HK, Chio LF. Urine microalbumin/creatinine ratios in

Singapore children. The Singapore Paediatr Soc. 1991;33:101-6.

. Garcia-Nieto VM, Hernandez-Gonzalez MJ, Luis- Yanes MI,

Garcia-Rodriguez VE, Armas-Rodriguez A, Abreu-Yanes I. Does
neonatal renal ectasia is a sign of genetic predisposition to suf-
fer from kidney stone in adults? Pediatr Nephrol. 2009;24:1852.

. Madani A, Kermani N, Ataei N, Esfahani ST, Hajizadeh N,

Khazaeipour Z, et al. Urinary calcium and uric acid excre-
tion in children with vesicoureteral reflux. Pediatr Nephrol.
2012;27:95-9.

Matin SF, Streem SB. Metabolic risk factors in patients with
ureteropelvic junction obstruction and renal calculi. J Urol.
2000;163:1676-8.

Husmann DA, Milliner DS, Segura JW. Ureteropelvic junction
obstruction with concurrent renal pelvic calculi in the pediatric
patient: A long-term followup. J Urol. 1996;156:741-3.
Husmann DA, Milliner DS, Segura JW. Ureteropelvic junction
obstruction with a simultaneous renal calculus: Long-term follo-
wup. J Urol. 1995;153:1399-402.

Saisawat P, Tasic V, Vega-Warner V, Kehinde EO, Giinther
B, Airik R, et al. Identification of two novel CAKUT-causing
genes by massively parallel exon resequencing of candidate
genes in patients with unilateral renal agenesis. Kidney Int.
2012;81:196-200.

Westland R, Schreuder MF, Ket JC, van Wijk JA. Unilateral renal
agenesis: A systematic review on associated anomalies and renal
injury. Nephrol Dial Transplant. 2013;28:1844-55.

Kwon JH, Hwang EM, Choi BS, Kim YS, Bang BK, Yang CW. Deve-
lopment of anuria after appendectomy in a patient with a distal
ureteral stone in a single kidney. Yonsei Med J. 2007;48:139-41.
Kaneko K, Tsuchiya K, Kawamura R, Ohtomo Y, Shimizu T, Yamas-
hiro Y, et al. Low prevalence of hypercalciuria in Japanese
children. Nephron. 2002;91:439-43.

Koyun M, Giiven AG, Filiz S, Akman S, Akbas H, Baysal YE,
et al. Screening for hypercalciuria in schoolchildren: What
should be the criteria for diagnosis? Pediatr Nephrol. 2007;22:
1297-301.

Penido MG, Lima EM, Souto MF, Marino VS, Tupinamba AL, Franca
A. Hypocitraturia: A risk factor for reduced bone mineral density
in idiopathic hypercalciuria? Pediatr Nephrol. 2006;21:74-8.
O’Neill M, Breslau NA, Pak CY. Metabolic evaluation of neph-
rolithiasis in patients with medullary sponge kidney. JAMA.
1981;245:1233-6.

Fabris A, Lupo A, Bernich P, Abaterusso C, Marchionna N, Nou-
venne A, et al. Long-term treatment with potassium citrate and
renal stones in medullary sponge kidney. Clin J Am Soc Nephrol.
2010;5:1663-8.

Fabris A, Lupo A, Ferraro PM, Anglani F, Pei Y, Danza FM, et al.
Familial clustering of medullary sponge kidney is autosomal
dominant with reduced penetrance and variable expressivity.
Kidney Int. 2013;83:272-7.

Gambaro G, Fabris A, Citron L, Tosetto E, Anglani F, Bellan
F, et al. An unusual association of contralateral congenital
small kidney, reduced renal function and hyperparathyroidism
in sponge kidney patients: On the track of the molecular basis.
Nephrol Dial Transplant. 2005;20:1042-7.

Fabris A, Anglani F, Lupo A, Gambaro G. Medullary sponge kid-
ney: State of the art. Nephrol Dial Transplant. 2013;28:1111-9.
Raj GV, Auge BK, Assimos D, Preminger GM. Metabolic abnorma-
lities associated with renal calculi in patients with horseshoe
kidneys. J Endourol. 2004;18:157-61.

Praga M, Martinez MA, Andrés A, Alegre R, Vara J, Morales E,
et al. Association of thin basement membrane nephropathy with
hypercalciuria, hyperuricosuria and nephrolithiasis. Kidney Int.
1998;54:915-20.


http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0205
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0210
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0215
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0220
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0225
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0230
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0235
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0240
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0245
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0250
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0255
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0260
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0265
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0270
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0275
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0280
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0285
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0290
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0295
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0300
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0305
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0310
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0315
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0320
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0325
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0330
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0335
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0340
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0345
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0350
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0355
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0360
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0365
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0370
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0375

246

V. Garcia Nieto et al.

36. Sevillano AM, Gutiérrez E, Morales E, Hernandez E, Molina M,
Gonzalez E, et al. Multiple kidney cysts in thin basement mem-
brane disease with proteinuria and kidney function impairment.
Clin Kidney J. 2014;7:251-6.

37. Favus MJ, Karnauskas AJ, Parks JH, Coe FL. Peripheral
blood monocyte vitamin D receptor levels are elevated in
patients with idiopathic hypercalciuria. J Clin Endocrinol Metab.
2004;89:4937-43.

38. Frick KK, Asplin JR, Favus MJ, Culbertson C, Krieger NS, Bus-
hinsky DA. Increased biological response to 1,25(0OH);D3 in

39.

40.

genetic hypercalciuric stone-forming rats. Am J Physiol Renal
Physiol. 2013;304:F718-26.

Wagner KD, Wagner N, Sukhatme VP, Scholz H. Activation of
vitamin D receptor by the Wilms’ tumor gene product media-
tes apoptosis of renal cells. J Am Soc Nephrol. 2001;12:
1188-96.

Kreidberg JA, Sariola H, Loring JM, Maeda M, Pelletier J, Hous-
man D, et al. WT-1 is required for early kidney development.
Cell. 1993;74:679-91.


http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0380
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0385
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0390
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0395
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400
http://refhub.elsevier.com/S1695-4033(15)00401-4/sbref0400

	Agenesia renal unilateral. Nuevos argumentos acerca de la relación genética entre la urolitiasis y las malformaciones renales
	Introducción
	Sujetos y métodos
	Pacientes
	Métodos
	Procedimientos analíticos y pruebas de la función renal
	Métodos estadísticos

	Resultados
	Discusión
	Conflicto de intereses
	Bibliografía


