Actas Dermosifiliogr. 2015;106(10):785-794

ACTAS
Dermo-Sifiliograficas

Full English text available at
www.actasdermo.org

REVISION

R

Calcinosis cutis y calcifilaxis (W) crossmaric

D. Jiménez-Gallo*, L. Ossorio-Garcia y M. Linares-Barrios

Unidad de Gestidén Clinica de Dermatologia Médico-Quirurgica y Venereologia, Hospital Universitario Puerta del Mar, Cddiz,
Espafia

Recibido el 19 de julio de 2015; aceptado el 3 de septiembre de 2015
Disponible en Internet el 26 de septiembre de 2015

PALABRAS CLAVE Resumen La calcinosis cutis (CC) se define como el depdsito de sales de calcio en la piel. Esta
entidad se clasifica en 5 tipos que incluyen la CC distrdfica, metastasica, idiopatica, iatrogénica
y calcifilaxis. La calcificacion distrofica constituye el tipo mas frecuente y aparece principal-
cutanea; mente en enfermedades autoinmunes. El tratamiento de la CC incluye la extirpacion quirlrgica
Calcifilaxis; o el uso de farmacos como diltiazem, bifosfonatos, warfarina, ceftriaxona, probenecid, minoci-
Tiosulfato sodico clina e hidroxido de aluminio. La calcifilaxis se define como la calcificacion de la capa media de
vasos de pequeno y mediano tamaiio de la dermis y tejido celular subcutaneo. Clinicamente se
manifiesta como un sindrome de livedo racemosa que progresa a pUrpura retiforme y necrosis
cutanea. La primera linea de tratamiento es el tiosulfato sodico. El objetivo de esta revision
es proporcionar un analisis de los diferentes trastornos de calcificacion cutanea enfocada en su
diagnostico y tratamiento.
© 2015 Elsevier Espana, S.L.U. y AEDV. Todos los derechos reservados.
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Abstract Calcinosis cutis (CC) is defined as the deposition of calcium salts in the skin. The
condition is divided into 5 types: calciphylaxis and dystrophic, metastatic, idiopathic, and
iatrogenic CC. Dystrophic CC is the most common form and usually occurs in association with
autoimmune diseases. CC can be treated surgically or with the use of drugs such as diltiazem,
bisphosphonates, warfarin, ceftriaxone, probenecid, minocycline, or aluminum hydroxide. Cal-
ciphylaxis is defined as calcification of the media of small- and medium-sized blood vessels
in the dermis and subcutaneous tissue. Clinically, calciphylaxis causes livedo racemosa, which
progresses to retiform purpura and skin necrosis. First-line treatment is with sodium thiosul-
fate. We present a review of the calcifying disorders of the skin, focusing on their diagnosis and
treatment.
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Introduccioén

La calcinosis cutis (CC) se debe al deposito de sales de calcio
insolubles en la piel. En funcion de la etiologia, enfermeda-
des asociadas y los niveles en suero de calcio y fosforo se
pueden clasificar en calcificacion o CC distrofica, metasta-
sica, idiopatica, iatrogénica y calcifilaxis (tabla 1)"2. Otras
formas de CC mas infrecuentes y que son clasificadas indis-
tintamente como distroficas o idiopaticas incluyen la CC
circunscrita, CC universalis, calcinosis tumoral y CC asociada
a trasplante.

El término CC y calcificacion se utilizan indistintamente
como sinénimos. La calcifilaxis, debido a que presenta una
clinica, fisiopatologia y tratamiento diferente de la CC, la
trataremos en este manuscrito en un apartado propio.

Etiopatogenia y tipos de calcinosis cutis o
calcificacion

Calcificacion distroéfica

La CC distrofica constituye el tipo mas frecuente de CC. Los
niveles de calcio y fosforo en suero son normales. Aparece
secundaria a un dafo o alteracion del colageno, elastina o
grasa subcutanea'. El dafio tisular, hipoxia o hipovascula-
rizacion conducen a la liberacion de proteinas ligadoras de
fosfato desde las células necrdticas, que van a captar fosfato
favoreciendo la calcificacion. También desempefan un papel
importante citocinas proinflamatorias como interleucina (IL)
6, IL-1B y factor de necrosis tumoral o®~°. La calcificacidn se
compone de hidroxiapatita y fosfato de calcio amorfo®. En el
estudio histologico los depositos de calcio adquieren un color
azul oscuro con la tincion de hematoxilina-eosina (fig. 1) y un
tono negruzco con la tincion de Von Kossa. Alrededor de los
depésitos de calcio puede aparecer una reaccion a cuerpo
extrafo y fibrosis®.

Este tipo de calcificacion se asocia a multiples enfer-
medades que conducen a un dano del tejido conectivo,
como las enfermedades autoinmunes, enfermedades heredi-
tarias del tejido conectivo, neoplasias cutaneas, paniculitis
e infecciones'. Las principales enfermedades autoinmu-
nes asociadas a calcificacion distréfica son la esclerosis
sistémica, dermatomiositis y lupus eritematoso (tabla 2).
Los sindromes overlap, mixtos e indiferenciados del tejido
conectivo raramente desarrollan CC distréfica. Otras enfer-
medades donde se ha descrito calcificacion distrofica
incluyen la artritis reumatoide, esclerodermia localizada
tipo morfea o lineal y sindrome de Sjogren primario®’.
La aparicion de calcificacion distrofica en la porfiria cuta-
nea tarda es infrecuente, y predomina en aquellos pacientes
que presentan lesiones esclerodermiformes-like. Esta calci-
ficacion se inicia por los episodios repetidos de inflamacion
local, formacion de vesiculas y fibrosis que produce este
tipo de porfiria al nivel de la piel. Estos depdsitos de
calcio se localizan en las regiones periarticulares de los
codos y las rodillas, y también en el dorso de las manos,
cuero cabelludo, zona preauricular y cuello®. Dentro de
las enfermedades hereditarias del tejido conectivo que se
asocian a calcificacion distrofica cabe destacar el pseu-
doxantoma elastico, sindrome de Werner y sindrome de
Ehlers-Danlos’ "2, En el apartado de neoplasias cabe mencio-
nar el pilomatricoma o epitelioma calcificante de Malherbe y
el quiste triquilemal. El pilomatricoma o pilomatrixoma pre-
senta en aproximadamente el 75% de los casos calcificacion
distrofica. En el estudio histoldgico la calcificacion normal-
mente asienta intracelularmente como granulos dentro de
las células fantasmas (fig. 2). En los quistes triquilemales
pueden observarse focos de calcificacion en aproximada-
mente el 25% de los casos"?. También pueden desarrollar
calcificacion distrofica el carcinoma basocelular, tricoepite-
liomas desmopléasicos y otros tumores mesenquimales’. Las
paniculitis pancreatica y lUpica son las mas frecuentemente
asociadas a este tipo de calcificacion’ 3. Algunas enferme-
dades exoticas también se asocian a calcificacion distrofica,

Figura 1

Histologia de calcinosis cutis. Biopsia que muestra
en la dermis profunda y en el subcutis numerosos cumulos de
material cristalino y basofilo correspondiente a depositos cal-
cicos (hematoxilina y eosina x 40) (cortesia de la Dra. Natalia
Navas Garcia).

Figura 2 Biopsia que muestra depositos de calcio en el
contexto de un pilomatrixoma o epitelioma calcificante de Mal-
herbe. Se observan islotes de células basofilicas acompafnado
de células fantasmas eosinofilas (hematoxilina y eosina x 100)
(cortesia de la Dra. Natalia Navas Garcia).
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Clasificacion de la calcinosis cutis segln su etiopatogenia, enfermedades asociadas y niveles en suero de calcio y

fosforo

Tipo de
calcificacion o
calcinosis cutis

Etiopatogenia

Calcificacion
distrofica

Secundaria al dano en un tejido

Calcificacion
metastasica

Precipitacion de calcio en la piel

Calcificacion
idiopatica alteracion metabolica
Calcificacion
iatrogénica

Calcifilaxis

subcutaneo con posterior isquemia

como por ejemplo la oncocercosis o0 «ceguera de los rios»,
cisticercosis, histoplasmosis y criptococosis. Finalmente, se
han observado casos secundarios a traumatismos o cicatrices
de quemaduras’.

La calcificacion metastasica se caracteriza por niveles anor-
males de calcio y/o fosforo en suero que conducen a la

Desconocida. No hay dano previo del tejido ni

Efecto secundario de un tratamiento médico

Calcificacion de las paredes de los vasos de
pequeno tamano de la dermis y tejido celular

Niveles en
suero de calcio
y/o fosforo

Enfermedades asociadas

Enfermedades autoinmunes Normales
Esclerosis sistémica.
Dermatomiositis

Lupus eritematoso y paniculitis lUpica
Sindromes autoinmunes overlap del
tejido conectivo

Enfermedad indiferenciada del tejido
conectivo

Enfermedad mixta del tejido
conectivo

Neoplasias cutdneas

Pilomatricoma

Quiste triquilemal

Enfermedades del coldgeno o de las
fibras eldasticas

Pseudoxantoma elastico

Sindrome de Werner

Sindrome de Ehlers-Danlos
Infecciones

Oncocercosis

Cisticercosis

Histoplasmosis

Criptococosis

Herpes simple intrauterino
Traumatismo

Otras

Porfiria cutanea tarda

Paniculitis pancreatica

Insuficiencia renal crénica
Hiperparatiroidismo
Hipervitaminosis D

Sarcoidosis

Sindrome de leche y alcalinos
Neoplasias malignas

Calcinosis tumoral

Nédulos subepidérmicos calcificados
(calcinosis nodular de Winer)
Calcinosis escrotal

Soluciones intravenosas que
contienen calcio

Sitios de venopuncion

Insuficiencia renal crénica

Otras causas no urémicas

Anormales

Normales

Normales

Pueden
observarse
alteraciones

precipitacion de las sales de calcio en un tejido normal
no dahado estructuralmente. Cuando se normalizan estos
niveles alterados en suero, las lesiones suelen regresar.
El grado de hiperfosfatemia va a determinar el nimero
y tamano de estos depdsitos de calcio. La calcificacion
metastasica suele localizarse en las areas periarticula-
res. La causa mas frecuente de calcificacion metastasica
es la insuficiencia renal cronica (IRC) (fig. 3). Otras cau-
sas de calcificacion metastasica son la hipervitaminosis D,
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Tabla 2 Clasificacion distrofica en las enfermedades autoinmunes del tejido conjuntivo

Enfermedad

Esclerosis sistémica

Dermatomiositis

Lupus eritematoso

Frecuencia

Tiempo de aparicion
desde el
diagnostico

Localizacion

predominante

Caracteristicas

25%

Mas de 10 anos. Aunque
puede aparecer incluso
antes del diagndstico

Manos y pies
Extremidades

Zonas de
microtraumatismos
Fundamentalmente
pacientes con esclerosis
sistémica limitada y
anticentromero positivo

Dermatomiositis del adulto: 20%.
Dermatomiositis juvenil: 44-70%
Dermatomiositis del adulto: 8 afos
aprox. después del diagnostico.
Dermatomiositis juvenil: 2-3 afos
después del diagnostico
Extremidades

Tronco

La dermatomiositis juvenil puede
conducir a una calcinosis universal
formando un exoesqueleto.

Un tratamiento precoz y potente
disminuye la incidencia de calcinosis

Rara

Mas de 20 aios de evolucion

Extremidades
Gluteos

Normalmente consiste en un
hallazgo radiolégico casual

La paniculitis lUpica también
puede desarrollar calcinosis
distrofica, normalmente 5 anos

en dermatomiositis juvenil

después del diagnostico

Figura 3

Calcinosis metastasica en la region del muslo de
una paciente con insuficiencia renal cronica y alteracion del
metabolismo fosfocalcico.

hiperparatiroidismo, sarcoidosis (produccion de vitamina D
por los granulomas sarcoideos), sindrome de leche y alcali-
nos (excesivo consumo de antiacidos o comidas que tienen
calcio) y neoplasias malignas (mecanismo destructivo metas-
tasico o paraneoplasico)’?'4.

Calcificacion idiopatica

La CC idiopatica comprende aquella calcinosis sin dano del
tejido subyacente, a diferencia de la calcificacion distrofica,
ni alteraciones del metabolismo del calcio y fosfato, tipica
de la calcificacion metastasica. Principalmente comprende
3 entidades como la calcinosis tumoral familiar, nddulos cal-
cificados subepidérmicos y calcinosis escrotal’.

La calcinosis tumoral familiar incluye varias enfermeda-
des raras y de herencia recesiva que se asocian normalmente
a un incremento de la reabsorcion de fosfato en el tubulo
proximal del rifidn, y que se manifiestan clinicamente con

la formacion de masas de calcio periarticulares y en zonas
acrales de pacientes jovenes®'>. Debido a su asociacién con
hiperfosfatemia hay autores que la consideran como una
forma de calcificacion metastasica’. Los nodulos calcificados
subepidérmicos o calcinosis nodular de Winer aparecen en
ninos y se puede observar incluso desde el nacimiento. Clini-
camente se manifiestan como papulas blanco-amarillentas,
duras y solitarias que afectan principalmente a la cabeza y
a las extremidades. Finalmente, la calcinosis escrotal cons-
tituye la tercera entidad de calcinosis cutis idiopatica’. En
estos pacientes se observan nodulos de diferentes tamanios,
numeros y forma que son facilmente palpables y se asemejan
a «bolas de marmol». Normalmente las lesiones son asin-
tomaticas, pero algunos pacientes pueden referir algo de
prurito’®.

Calcificacién iatrogénica

La calcificacion iatrogénica depende del uso terapéutico o
diagnostico de sustancias que contienen calcio o fosfato.
Se ha descrito con el uso intravenoso de gluconato calcico,
cloruro calcico o incluso acido paraaminosalicilico para el
tratamiento de la tuberculosis pulmonar®'’. También se ha
observado en pacientes en los que se ha utilizado pastas con-
ductoras con cloruro calcico para la colocacion de electrodos
utilizados en el encefalograma’. Otras causas comprenden
el sindrome de lisis tumoral secundario al uso de quimiote-
rapia, y se ha descrito posterior al trasplante de érganos’.

Calcifilaxis

La calcifilaxis o arteriopatia urémica calcificante es una enti-
dad que se caracteriza por la calcificacion de los vasos de
pequeno y mediano tamano (vasculopatia calcificante) de la
dermis y tejido celular subcutaneo, que conduce secunda-
riamente a la isquemia y a la necrosis del tejido afecto’®. EL
metabolismo fosfocalcico puede estar normal o alterado’.
Esta enfermedad afecta fundamentalmente a pacientes con
IRC terminal y que realizan hemodialisis, dialisis peritoneal
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o son trasplantados renales, con una prevalencia del 1% al
4% en estos pacientes'. La edad media de aparicion es de
48 anos, con una mayor incidencia en mujeres y en la raza
caucasica’®?'. Con respecto a la fisiopatologia de la calci-
filaxis, la hiperfosfatemia y las toxinas que se desarrollan
en la IRC provocan un incremento de las especies reactivas
de oxigeno (estrés oxidativo) y una respuesta inflamatoria
con liberacion de citocinas pro-inflamatorias como IL-6, IL-
1 y factor de necrosis tumoral «. Este estrés oxidativo y
proceso inflamatorio van a conducir a una disminucion de
las proteinas inhibidoras de la calcificacion vascular local,
como la glucoproteina circulante fetuina-A (a2-Heremans-
Schmid glycoprotein) y la proteina gla de la matriz (Matrix
gla protein) y también a la expresion de genes de dife-
renciacion osteogénica en las células musculares lisas de
los vasos. Estos fendmenos van a finalizar en la calcifica-
cion vascular de la capa media y en el desarrollo de fibrosis
endovascular, hiperplasia de la intima y trombosis vascular,
responsables todos del proceso isquémico posterior??. Tradi-
cionalmente, la calcifilaxis ha sido clasificada como un tipo
de calcificacion metastasica donde existe una alteracion en
los niveles en sangre de calcio y fosfato. Sin embargo, un
nimero considerable de pacientes que padecen calcifilaxis
no tienen dano renal o tienen los niveles de calcio y fos-
fato en sangre normales?. Existen una serie de factores
de riesgo para el desarrollo de calcifilaxis en pacientes con
IRC como el hiperparatiroidismo, producto fosfocalcico > 70,
tratamiento con vitamina D, diabetes mellitus, hiperten-
sion arterial, sexo femenino, obesidad, tratamiento con
warfarina, déficit de las proteinas S o C, inmunosupresion,
enfermedad hepatica, hipoalbuminemia o pérdida de peso o
malnutricion, insuficiencia cardiaca congestiva y la presen-
cia de fistula arteriovenosa? . Por otra parte, también se
han descrito causas no urémicas para el desarrollo de cal-
cifilaxis, como el hiperparatiroidismo primario, neoplasias
malignas (colangiocarcinoma, leucemia mieloide crénica,
melanoma, cancer de mama metastasico, mieloma multi-
ple), hepatopatia cronica, diabetes mellitus, enfermedades
autoinmunes (arteritis de células gigantes, artritis reuma-
toide, lupus eritematoso sistémico y enfermedad de Crohn),
déficit de las proteinas S o C, sindrome antifosfolipido, pér-
dida de peso, farmacos (corticoides, dosis altas de vitamina
D y analogos, quimioterapia), sindrome de polineuropatia,
organomegalia, endocrinopatia, proteina M y cambios cuta-
neos (POEMS) e IRC no terminal?3.

La calcifilaxis se asocia con una alta mortalidad que va
desde un 46% a 80% de los casos. La complicacion mas fre-
cuente y causa posterior de muerte es la sepsis por infeccion
de las uUlceras necréticas?.

Manifestaciones clinicas y pruebas
complementarias ante un paciente con sospecha
de calcinosis cutis (salvo calcifilaxis)

La mayoria de lesiones de CC se desarrollan gradualmente
y son asintomaticas. Clinicamente puede comprender desde
nodulos localizados y asintomaticos hasta formas que invo-
lucran grandes areas de la superficie corporal, causando
atrofia muscular, contracturas articulares y ulceracion cuta-
nea que puede complicarse con una infeccién secundaria®’.

Ante un paciente con CC se recomienda realizar una serie
de estudios analiticos y pruebas de imagen que permitan
orientar el tipo de calcificacion y acercarnos a su etiologia.
En todos los pacientes, y con vistas a clasificar el tipo de
CC, se recomienda realizar un analisis del calcio sérico, fos-
fato inorganico, fosfatasa alcalina y niveles de albumina.
Cuando se altera el metabolismo fosfocélcico los niveles
de calcio y fosforo son frecuentemente normales porque
existe una elevacion de los niveles de PTH'. De manera
ideal, debe usarse el calcio idnico, pero tiene problemas de
procesado y alto coste para su uso sistematico. Empleando
el calcio total es recomendable ajustar para los niveles de
albumina (o proteinas plasmaticas), dado que el calcio se
une de forma importante a las proteinas.

Una vez que tenemos clasificado el tipo de CC, pode-
mos realizar una serie de pruebas complementarias que nos
orienten a la causa etiologica (tabla 3).

Manifestaciones clinicas y pruebas
complementarias ante un paciente con sospecha
de calcifilaxis

Las lesiones cutaneas de calcifilaxis se localizan predomi-
nantemente en areas con mayor tejido adiposo, como el
abdomen, los muslos, la zona lateral y posterior de las pier-
nas y los gliteos?’. Podemos diferenciar la calcifilaxis en
una forma distal o proximal, por debajo o por arriba de
las rodillas y los codos, respectivamente. La proximal es
de peor prondstico y suele relacionarse con diabetes melli-
tus y alteracion del metabolismo fosfocélcico mas severo'®.
Clinicamente se observa un sindrome de livedo racemosa y
purpura retiforme que progresa a la necrosis cutanea, apa-
reciendo Ulceras muy dolorosas en la piel afecta (fig. 4)%8.
Pueden aparecer también nodulos subcutaneos, ampollas y
equimosis. Estas Ulceras cutaneas pueden llegar a la fas-
cia y pueden incluso terminar con la mutilacion de zonas
como los dedos de las manos y los pies, o incluso del pene.
Como caracteristica de la calcifilaxis predomina el dolor
extremo de caracter isquémico por infarto cutaneo. La cal-
cifilaxis puede llegar a causar miopatia inflamatoria con
rabdomidlisis, incluso sin afectacion cutanea. Otros 6rganos

Figura 4 Ulcera cutanea acompafada de livedo racemosa
secundaria a calcifilaxis.
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Pruebas complementarias para la orientacion etio-
logica del paciente con calcinosis cutis

Prueba complementaria

Hemograma

Bioquimica con creatinina y
urea

Hormona paratiroidea
(PTH)

Niveles de vitamina D

Calcio, fosfato, proteinas
totales, albumina,
excrecion urinaria de 24 h
de calcio/ fosfato
inorgdnico

Enzimas musculares: CPK,
LDH, GOT, GPT y aldolasa

ANA, anti-ADN y anti-ENA

Bicarbonato y pH arterial

Pruebas de imagen
Radiografia

Ecografia cutanea

Gammagrafia osea

Tomografia axial
computarizada (TAC) y
resonancia magnética
nuclear (RMN)

Biopsia cutdnea
Diagnostico definitivo de
calcinosis cutis

Orientacion etiologica

Lupus eritematoso
Neoplasias malignas
Insuficiencia renal cronica

Hiperparatiroidismo

Hipervitaminosis D
* Calcificacion metastasica

Dermatomiositis

Lupus eritematoso
Esclerosis sistémica
Sindrome de leche y
alcalinos

Localizacion y extension de
la calcificacion

Imagen hiperecogénica y
ocasionalmente sombra
acustica posterior. Permite
determinar el grosor,
extension longitudinal y
localizacion de la
calcificacion

Mas sensible que la
radiografia. Util para
evaluar la calcificacion en
tejido blando no visceral
TAC: poco utilizada. Puede
identificar calcificacion
visceral y no visceral. De
utilidad para la deteccion
de neoplasia maligna

RMN: de limitada utilidad
para evaluar estructuras
calcificadas

Hematoxilina eosina:
tonalidad azul oscura
Tincion de Von Kossa:
tonalidad negruzca
Reaccion a cuerpo extrano
y fibrosis

que pueden verse afectado son el corazon, el pulmon, el
intestino, el pancreas y los ojos. Es importante destacar
que las lesiones de calcifilaxis tienen un alto riesgo de
infeccion’ '8,

El diagnostico de calcifilaxis se sustenta en la historia
clinica, exploracion fisica y pruebas complementarias para
realizar un diagndstico diferencial de otras enfermedades
que provocan obstruccion vascular de la microcirculacion

Histologia de calcifilaxis. Biopsia que muestra cal-
cificacion de la capa media de los vasos del tejido celular
subcutaneo (hematoxilina y eosina x 200) (cortesia de la Dra.
Natalia Navas Garcia).

cutanea’®?8. Con la historia clinica valoraremos sus factores
de riesgo descritos, principalmente la IRC terminal en
hemodialisis. La exploracion fisica destaca con la presencia
del sindrome livedo racemosa, purpura retiforme y necro-
sis/Ulceras cutaneas dolorosas. La biopsia cutanea es el
patron oro del diagndstico, pero se debe tener precaucion y
evaluar globalmente el estado del paciente debido al riesgo
de infeccidn y dificultad para la curacion de la herida'®.
Normalmente se toma un punch de 4-6 mm con muestra
de tejido celular subcutaneo del centro de la escara.
Sin embargo, puede ser necesario realizar una biopsia
incisional mas amplia para poder observar la calcificacion
en las paredes de los vasos mas profundos del tejido celular
subcutaneo?®. El estudio histoldgico muestra calcificacion de
la capa media de los vasos de pequeno y mediano tamafno
de la dermis y tejido celular subcutaneo (fig. 5). Ademas se
observan trombos de fibrina intravasculares, fibrosis subin-
timal, infiltrado inflamatorio y dafo endotelial sin signos de
vasculitis'®. ELl diagnéstico diferencial histoldgico principal
debe realizarse con la esclerosis calcificante de la media
de Monckeberg, donde la calcificacion ocurre en la capa
media de las arterias musculares y no asocia cambios del
tejido subcutaneo de alrededor ni complicaciones clinicas.
La calcifilaxis también se puede asociar a paniculitis con
fibrosis y necrosis lobulillar?®.

Se han propuesto 3 criterios clinicos que cuando se
cumplen en su totalidad se podria realizar el diagnostico
de calcifilaxis sin necesidad de realizar la biopsia cutanea
(tabla 4)'8,

Con respecto a las pruebas de imagen la radiografia
simple muestra calcificacion vascular en estadios muy avan-
zados de la enfermedad. La mamografia modificada puede
ayudar al diagnostico precoz de calcifilaxis. Otras técni-
cas como la ecografia o la gammagrafia 6sea también
deben ser consideradas. La ecografia puede mostrar focos
ecogénicos con sombra acUstica posterior sugerentes de
calcificaciones. La gammagrafia 6sea puede ser de utili-
dad para la deteccion de depdsitos de calcio en el tejido
celular subcutaneo, y de esta manera ayudar para valorar
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Criterios para el diagnostico de calcifilaxis

Criterios clinicos Criterios histologicos

Paciente con insuficiencia
renal cronica en
hemodialisis o con un
filtrado glomerular menor
de 15ml/min/1,73 m?

Necrosis y ulceracion de la
piel con calcificacion de la
capa media y membrana
elastica interna de las
arteriolas de pequeno y
mediano tamano de la
dermis y tejido celular
subcutaneo
Presencia de mas de 2

Ulceras dolorosas

asociado a parpura y sin

respuesta al tratamiento
Presencia de ulceras

dolorosas y sin respuesta

al tratamiento,

localizadas en el tronco,

las extremidades o el

pene, asociado a purpura

El diagnostico de calcifilaxis se puede realizar ante la presencia
de los 3 criterios clinicos o 2 clinicos y el histoldgico.

la extension de la enfermedad, asi como la respuesta al
tratamiento?.

El diagndstico diferencial de la calcifilaxis incluye todas
las enfermedades que pueden reflejarse en la piel como
un sindrome livedo racemosa, pUrpura retiforme y necro-
sis/Ulcera cutanea. Esto incluye el sindrome antifosfolipido,
vasculopatia livedoide, coagulacién intravascular disemi-
nada, necrosis por cumarinicos, crioglobulinemia tipo I,
trombofilias, anemia de células falciformes, farmacoldgica
(propiltiouracilo, cocaina y levamisol), mixoma auricular,
colesterol, hiperoxaluria primaria, fendmeno de Lucio,
sindrome de Sneddon y enfermedades autoinmunes que pro-
ducen vasculitis (poliarteritis nudosa, granulomatosis de
Wegener, sindrome Churg-Strauss, poliangeitis microsco-
pica, lupus eritematoso sistémico y artritis reumatoide)?®-28,

El tratamiento de la CC es complejo y debe ser individua-
lizado (tabla 5). No existen ensayos clinicos controlados
sobre las diferentes alternativas terapéuticas. La eficacia de
los diferentes tratamientos depende de publicaciones sobre
casos aislados o pequenfas series de casos?’.

Para el tratamiento de los depdsitos de calcio de pequeio
tamano se han publicado respuestas con warfarina, ceftria-
xona e inmunoglobulinas intravenosas.

También la extirpacion quirtrgica y destruccion mediante
laser de CO, serian una opcion terapéutica. En cambio,
las lesiones de mayor tamafo se pueden beneficiar de dil-
tiazem, bifosfonatos, probenecid, hidroxido de aluminio y
extirpacion quirdrgica o curetaje?®-3'.

Es el tratamiento mas utilizado de la CC y su mecanismo
de accion depende de la reduccion en la entrada de cal-
cio en las células y macrofagos de los tejidos afectados.

Presenta una respuesta parcial o completa en mas de la
mitad de los pacientes con CC y se utiliza fundamental-
mente en CC secundaria a dermatomiositis. Precisa dosis
altas (2-4 mg/kg/dia) para obtener eficacia terapéutica?’=32.

A dosis de 1 mg/dia se ha obtenido respuesta principalmente
en calcificaciones de pequeno tamano. Se han detectado
niveles de vitamina K elevados en pacientes con CC que se
normalizan tras el tratamiento con warfarina?>*,

El mecanismo de accion de los bifosfonatos en el tratamiento
de la calcinosis depende de su accion sobre los macrofagos
que estan activados en las areas con depdsitos de calcio, y
de esta manera inhiben la liberacion de sus citocinas proin-
flamatorias. Ademas, los bifosfonatos reducen el turnover
de calcio y su resorcion. Los bifosfonatos han mostrado res-
puesta fundamentalmente en calcificaciones distréficas de
dermatomiositis y esclerosis sistémica. El etidronato se uti-
liza a una dosis oral de 800 mg/dia. Alendronato también
se emplea por via oral y su pauta es de 70mg/semanal
y finalmente pamidronato, que se utiliza en infusion de
90 mg/mensual. Los efectos adversos mas resefables de los
bifosfonatos incluyen la hipocalcemia, hipofosfatemia, hipo-
magnesemia, fiebre, reaccion en el sitio de la infusion y
osteonecrosis de la mandibula?®-3%:33,

La minociclina inhibe las enzimas colagenoliticas incluyendo
las metaloproteinasas de la matriz. La inhibicion de estas
enzimas es importante para reducir la inflamacion y ulcera-
cion. También pueden quelar el calcio. Se utiliza a dosis de
50 a 100 mg/dia y se ha observado respuesta principalmente
en la esclerosis sistémica limitada?®3%34.

La ceftriaxona, como las tetraciclinas, también tiene efecto
sobre las metaloproteinasas de la matriz, propiedades liga-
doras de calcio y capacidad antiinflamatoria. Se ha utilizado
con respuesta favorable a dosis de 2g/dia intravenosos
durante 20 dias en el tratamiento de CC secundaria a morfea
profunda?®3°,

Las masas calcificadas contienen hidroxiapatita y fosfato
calcico amorfo. El hidroxido de aluminio puede unirse al
fosforo y disminuir la absorcion intestinal de fosforo. Se ha
utilizado a dosis de 2,24g/dia; 2,4g/dia y 1,8g/dia para
el tratamiento de calcinosis secundaria a dermatomiositis y
lupus eritematoso sistémico?> .

El probenecid es un inhibidor de la reabsorcion de acido
Urico en el tdbulo proximal de la nefrona e incrementa la
excrecion renal de fosfato. Ha sido utilizado con respuesta
terapéutica a dosis de 1,5 g/dia en calcinosis extensa secun-
daria a dermatomiositis juvenil?®:3°,
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Farmaco

Diltiazem

Warfarina

Bifosfonatos

Minociclina

Mecanismo de accion

Disminuye el flujo de calcio
hacia dentro de la célula

Inhibe esta carboxilacion y
reduce los niveles de MGP

Inhibe los macrofagos activados
de la calcificacion e inhibe sus
citocinas pro-inflamatorias
Disminuye la resorcion de
calcio

Efecto sobre la protedlisis,

Dosis

Dosis altas (2-4 mg/kg/dia)

Dosis bajas (1 mg/dia)

Etidronato oral: 800 mg/dia
Alendronato oral:

70 mg/semanal
Pamidronato intravenoso:
90 mg/mensual

50 a 100 mg/dia

Comentarios

Respuesta parcial o completa
en la mitad de los pacientes.
Fundamentalmente para
dermatomiositis

No se conoce si
verdaderamente es eficaz
debido a su mecanismo de
accion contradictorio
Respuesta en calcificaciones
extensas de la dermatomiositis

Respuesta en calcificacion

ligador de calcio y
antiinflamatorio

Ceftriaxona Efecto sobre la proteolisis,

antiinflamatorio

2 g/dia intravenoso durante 20
ligador de calcio y dias

distrofica de esclerosis
sistémica limitada y
fundamentalmente sobre la
inflamacion

Respuesta en calcinosis

de morfea profunda y
fundamentalmente sobre
la inflamacion

Hidroxido de Liga fosfato y disminuye su 2,24 g/dia Respuesta en calcinosis de
aluminio absorcion 2,4g/dia dermatomiositis y lupus
1,8g/dia eritematoso sistémico
Probenecid Aumenta la excrecion renal de 1,5g/dia Respuesta en dermatomiositis

fosfato

Bair et al.*® publicaron los casos de 2 pacientes con cal-
cificacién distréfica ulcerada que remitio tras tratamiento
con tiosulfato sodico en polvo mezclado en dxido de cinc
1:4 (tiosulfato sodico al 25%) aplicado cada 12h en oclu-
sion; de estos casos destacan que el tratamiento topico se
aplico sobre la piel ulcerada secundaria a la CC.

La colchicina es un farmaco con actividad antiinflamato-
ria, y por eso ha sido empleado principalmente para reducir
la inflamacidn®’. Las inmunoglobulinas intravenosas a dosis
antiinflamatoria de 2g/kg se han utilizado con respuesta
favorable en la calcificacién digital del sindrome de CREST
y dermatomiositis®®38. Los corticoides intralesionales se han
empleado en CC por esclerosis sistémica limitada®.

La litotricia extracorpoérea por ondas de choque ha mos-
trado respuesta satisfactoria en el tratamiento del dolor de
pacientes con CC. La extirpacion quirdrgica constituye el pri-
mer tratamiento para casos de CC idiopatica como calcinosis
escrotal. También se puede plantear un tratamiento abla-
tivo para lesiones calcificadas pequenas y digitales, donde
una opcidn terapéutica es el laser de CO,*%4041,

En resumen, las lesiones localizadas se beneficiaran
fundamentalmente de tratamiento quirtrgico y las genera-
lizadas requeriran tratamiento médico. Otras indicaciones

juvenil

quirurgicas serian las complicaciones de estos depositos de
calcio como el dolor, infecciones recurrentes, ulceracion
y la afectacion de la movilidad.

El tratamiento de la calcifilaxis es complejo y no existe un
protocolo de tratamiento estandarizado. Por este motivo, la
prevencion también adquiere un papel importante y recae
fundamentalmente sobre sus factores de riesgo (tabla 6). El
tratamiento de la calcifilaxis requiere, ademas de un trata-
miento médico, realizar un cuidado adecuado de las Ulceras,

Medidas de prevencion de calcifilaxis

Valores de fosfato en suero de 3,5-5,5mg/dl®

Valores de calcio en suero de 8,4-9,5mg/dl

Niveles de hormona paratiroidea de 150-300 pg/ml®

Producto fosfocalcico menor de 55

Precaucion con los suplementos de vitamina D y calcio

Atencion al estado nutricional para evitar
hipoalbuminemia. Puede requerirse tratamiento con
albumina

Control de factores de riesgo cardiovascular

a Sevelamer y carbonato de lantano son farmacos quelantes de
fosfato.

b Paricalcitol y calcimiméticos (cinacalcet) son farmacos utili-
zados para el hiperparatiroidismo secundario.
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que frecuentemente requieren desbridamiento y manejo del
dolor. Para el cuidado de la herida se recomienda el uso
de apésitos hidrocoloides*~#4,

Tiosulfato sodico

Este tratamiento constituye la primera linea de tratamiento
de la calcifilaxis que no asocia hiperparatiroidismo. El meca-
nismo de accion del tiosulfato sodico se basa en su capacidad
para disolver los depositos de calcio de los tejidos en com-
plejos de tiosulfato calcico soluble. Y ademas se le afade un
efecto vasodilatador y antioxidante que permite la reduc-
cion del dolor. La dosis habitual y la via de administracion
suele ser de 25g (100ml de solucion al 25%) para pasar
en 1h y administrado 3 veces en semana después de la
hemodialisis. Este hecho es importante, puesto que si lo
administramos durante la hemodialisis aproximadamente el
50% de la dosis se elimina con la dilisis. Se recomienda
mantener la administracion durante al menos 2 meses mas
desde la curacion completa de las Ulceras. Con el inicio del
tratamiento el dolor suele mejorar rapidamente y se consi-
gue la cura de las lesiones en semanas o meses después de su
inicio. Este tratamiento tiene un buen perfil de seguridad,
y se puede utilizar tanto para la calcifilaxis de origen uré-
mico como para la de origen no urémico. Entre los efectos
secundarios mas habituales destacan la presencia de nau-
seas, vomitos, dolor de cabeza y rinorrea. El efecto adverso
mas importante es el desarrollo de acidosis metabdlica, que
es tratable con bicarbonato®#. Otra forma de administra-
cion, y que ha sido publicada recientemente con muy buenos
resultados, es la administracion intralesional®.

Otros tratamientos médicos

Los bifosfonatos como pamidronato intravenoso, ibandro-
nato intravenoso y etidronato oral han mostrado eficacia en
el tratamiento de la calcifilaxis. El cinacalcet es un agente
calcimimético que se utiliza para tratar el hiperparatiroi-
dismo secundario de pacientes con IRC que estan en dialisis.
El cinacalcet podria ser una alternativa a la paratiroidecto-
mia en pacientes con calcifilaxis e hiperparatiroidismo®'—>*.

Camara hiperbarica

Se ha publicado respuesta positiva en el tratamiento de la
calcifilaxis con camara hiperbarica. Actuaria través de
una mejoria en la cicatrizacion y una disminucion del
riesgo de infeccion debido a la liberacion de especies
reactivas de oxigeno. Se recomienda realizar entre 20 y
40 sesiones. Los efectos adversos suelen ser leves y es un
tratamiento con un buen perfil de seguridad™.

Conclusiones

Las enfermedades que afectan a la piel por alteracion del
metabolismo del calcio y fésforo las podemos dividir en CC
y calcifilaxis. El grupo de pacientes mas afectados son los
que padecen enfermedad renal. Con respecto a la CC, las
pruebas analiticas nos permitiran orientar la etiologia y
las pruebas de imagen valorar la extension. En funcion del

grado de afectacion clinica podemos no tratarlas o realizar
un tratamiento médico y/o quirdrgico. La calcifilaxis
constituye una entidad grave con una alta mortalidad que
ocurre fundamentalmente en pacientes con IRC terminal
en hemodialisis. Presenta unas caracteristicas clinicas que
permiten orientar su diagnostico. El tratamiento principal
es el tiosulfato sodico intravenoso. Este tratamiento puede
remitir las Ulceras cutaneas secundarias a calcifilaxis con
un alivio rapido del dolor.

Conflicto de intereses

Los autores declaran que no tienen ningln conflicto de inte-
reses.

Bibliografia

1. Reiter N, El-Shabrawi L, Leinweber B, Berghold A, Aberer E. Cal-
cinosis cutis: Part |. Diagnostic pathway. J Am Acad Dermatol.
2011;65:1-12.

2. Walsh JS, Fairley JA. Calcifying disorders of the skin. J Am Acad
Dermatol. 1995;33:693-706.

3. Boulman N, Slobodin G, Rozenbaum M, Rosner I. Calcinosis in
rheumatic diseases. Semin Arthritis Rheum. 2005;34:805-12.

4, Touart DM, Sau P. Cutaneous deposition diseases. Part Il. J Am
Acad Dermatol. 1998;39:527-44.

5. Kim MS, Choi KC, Kim HS, Song IG, Shin BS. Calcinosis cutis in
systemic lupus erythematosus: A case report and review of the
published work. J Dermatol. 2010;37:815-8.

6. Lin SY. Biochemical and molecular aspects of spectral diagnosis
in calcinosis cutis. Expert Rev Mol Med. 2014;16:e6.

7. Gutierrez A Jr, Wetter DA. Calcinosis cutis in autoimmune con-
nective tissue diseases. Dermatol Ther. 2012;25:195-206.

8. Nogueira A, Moreira E, Santos P, Azevedo F. Calcinosis cutis
in porphyria cutanea tarda - not always a marker of disease
activity. Eur J Dermatol. 2009;19:280-1.

9. Li Q, Uitto J. Mineralization/anti-mineralization networks
in the skin and vascular connective tissues. Am J Pathol.
2013;183:10-8.

10. Buka R, Wei H, Sapadin A, Mauch J, Lebwohl M, Rudikoff D.
Pseudoxanthoma elasticum and calcinosis cutis. J Am Acad Der-
matol. 2000;43:312-5.

11. Leone A, Costantini AM, Brigida R, Antoniol OM, Antonelli-Incalzi
R, Bonomo L. Soft-tissue mineralization in Werner syndrome.
Skeletal Radiol. 2005;34:47-51.

12. Proske S, Hartschuh W, Enk A, Hausser I|. Ehlers-Danlos
syndrome-20 years experience with diagnosis and classification
at the university skin clinic of Heidelberg. J Dtsch Dermatol Ges.
2006;4:308-18.

13. Requena L, Sanchez Yus E. Panniculitis. Part Il. Mostly lobular
panniculitis. J Am Acad Dermatol. 2001;45:325-61.

14. Lykoudis EG, Seretis K, Ristanis S. Huge recurrent tumoral cal-
cinosis needing extensive excision and reconstruction: Report
of a rare case and brief literature review. Aesthetic Plast Surg.
2012;36:1194-7.

15. Sprecher E. Tumoral calcinosis: New insights for the rheumato-
logist into a familial crystal deposition disease. Curr Rheumatol
Rep. 2007;9:237-42.

16. Pompeo A, Molina WR, Pohlman GD, Sehrt D, Kim FJ. Idiopathic
scrotal calcinosis: A rare entity and a review of the literature.
Can Urol Assoc J. 2013;7:E439-41.

17. Meissner M, Varwig D, Beier C, Jacobi V, Kaufmann R, Gille J.
Dystrophic calcinosis cutis after subcutaneous administration of
para-aminosalicylic acid for treatment of pulmonary tuberculo-
sis. J Dtsch Dermatol Ges. 2006;4:489-91.


http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0280
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0285
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0290
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0295
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0300
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0305
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0310
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0315
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0320
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0325
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0330
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0335
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0340
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0345
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0350
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0355
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0360

794

D. Jiménez-Gallo et al.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Hayashi M. Calciphylaxis: Diagnosis and clinical features. Clin
Exp Nephrol. 2013;17:498-503.

Wilmer WA, Magro CM. Calciphylaxis: Emerging concepts in pre-
vention, diagnosis, and treatment. Semin Dial. 2002;15:172-86.
Bardsley S, Coutts R, Wilson C. Calciphylaxis and its surgical
significance. ANZ J Surg. 2005;75:356-9.

. Markova A, Lester J, Wang J, Robinson-Bostom L. Diagnosis

of common dermopathies in dialysis patients: A review and
update. Semin Dial. 2012;25:408-18.

Sowers KM, Hayden MR. Calcific uremic arteriolopathy:
Pathophysiology, reactive oxygen species and therapeutic
approaches. Oxid Med Cell Longev. 2010;3:109-21.

Nigwekar SU, Wolf M, Sterns RH, Hix JK. Calciphylaxis from
nonuremic causes: A systematic review. Clin J Am Soc Nephrol.
2008;3:1139-43.

Weenig RH, Sewell LD, Davis MD, McCarthy JT, Pittelkow MR.
Calciphylaxis: Natural history, risk factor analysis, and outcome.
J Am Acad Dermatol. 2007;56:569-79.

Madden JJ Jr, Bailey A, Spear M. Calciphylaxis: A review. Plast
Surg Nurs. 2010;30:195-7.

Ng AT, Peng DH. Calciphylaxis. Dermatol Ther. 2011;24:256-62.
Ong S, Coulson IH. Diagnosis and treatment of calciphylaxis.
Skinmed. 2012;10:166-70.

Herrero C, Guilabert A, Mascaro-Galy JM. Livedo reticularis de
las piernas: metodologia de diagndstico y tratamiento. Actas
Dermosifiliogr. 2008;99:598-607.

Dima A, Balanescu P, Baicus C. Pharmacological treatment in
calcinosis cutis associated with connective-tissue diseases. Rom
J Intern Med. 2014;52:55-67.

Reiter N, El-Shabrawi L, Leinweber B, Berghold A, Aberer E.
Calcinosis cutis: Part Il. Treatment options. J Am Acad Dermatol.
2011;65:15-22.

Balin SJ, Wetter DA, Andersen LK, Davis MD. Calcinosis cutis
occurring in association with autoimmune connective tissue
disease: The Mayo Clinic experience with 78 patients, 1996-
2009. Arch Dermatol. 2012;148:455-62.

Terroso G, Bernardes M, Aleixo A, Madureira P, Vieira R, Ber-
nardo A, et al. Therapy of calcinosis universalis complicating
adult dermatomyositis. Acta Reumatol Port. 2013;38:44-8.
Mori H, Okada Y, Yamaoka K, Saito K, Tanaka Y. Marked impro-
vement of calcinosis in adult dermatomyositis with etidronate
therapy. J Bone Miner Metab. 2012;30:114-8.

Robertson LP, Marshall RW, Hickling P. Treatment of cutaneous
calcinosis in limited systemic sclerosis with minocycline. Ann
Rheum Dis. 2003;62:267-9.

Nakagawa T, Takaiwa T. Calcinosis cutis in juvenile dermatomyo-
sitis responsive to aluminum hydroxide treatment. J Dermatol.
1993;20:558-60.

Bair B, Fivenson D. A novel treatment for ulcerative calcinosis
cutis. J Drugs Dermatol. 2011;10:1042-4.

Fuchs D, Fruchter L, Fishel B, Holtzman M, Yaron M. Colchicine
suppression of local inflammation due to calcinosis in derma-
tomyositis and progressive systemic sclerosis. Clin Rheumatol.
1986;5:527-30.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Penate Y, Guillermo N, Melwani P, Martel R, Hernandez-Machin
B, Borrego L. Calcinosis cutis associated with amyopathic der-
matomyositis: Response to intravenous immunoglobulin. J Am
Acad Dermatol. 2009;60:1076-7.

Hazen PG, Walker AE, Carney JF, Stewart JJ. Cutaneous calci-
nosis of scleroderma. Successful treatment with intralesional
adrenal steroids. Arch Dermatol. 1982;118:366-7.

Kutlubay Z, Yardimci G, Gokler G, Engin B. A dystrophic calci-
nosis cutis case treated with CO; laser. J Cosmet Laser Ther.
2014;16:144-6.

Delgado-Marquez AM, Carmona M, Vanaclocha F, Postigo C.
Effectiveness of extracorporeal shock wave lithotripsy to
treat dystrophic calcinosis cutis ulcers. Actas Dermosifiliogr.
2015;106:140-3.

Nigwekar SU, Kroshinsky D, Nazarian RM, Goverman J, Malhotra
R, Jackson VA, et al. Calciphylaxis: Risk factors, diagnosis, and
treatment. Am J Kidney Dis. 2015;66:133-46.

Ross EA. Evolution of treatment strategies for calciphylaxis. Am
J Nephrol. 2011;34:460-7.

. Vedvyas C, Winterfield LS, Vleugels RA. Calciphylaxis: A syste-

matic review of existing and emerging therapies. J Am Acad
Dermatol. 2012;67:€253-60.

YuZ, Gul, Pang H, Fang Y, Yan H, Fang W. Sodium thiosulfate: An
emerging treatment for calciphylaxis in dialysis patients. Case
Rep Nephrol Dial. 2015;5:77-82.

Zhou Q, Neubauer J, Kern JS, Grotz W, Walz G, Huber TB. Cal-
ciphylaxis. Lancet. 2014;383:1067.

Veitch D, Wijesuriya N, McGregor JM, Dobbie H, Harwood C.
Clinicopathological features and treatment of uremic calciphy-
laxis: A case series. Eur J Dermatol. 2014;24:113-5.
Salmhofer H, Franzen M, Hitzl W, Koller J, Kreymann B, Fend
F, et al. Multi-modal treatment of calciphylaxis with sodium-
thiosulfate, cinacalcet and sevelamer including long-term data.
Kidney Blood Press Res. 2013;37:346-59.

Garcia CP, Roson E, Peon G, Abalde MT, de La Torre C. Cal-
ciphylaxis treated with sodium thiosulfate: Report of two cases.
Dermatol Online J. 2013;19:19616.

Strazzula L, Nigwekar SU, Steele D, Tsiaras W, Sise M, Bis S,
et al. Intralesional sodium thiosulfate for the treatment of cal-
ciphylaxis. JAMA Dermatol. 2013;149:946-9.

Leon LR. Tratamiento de calcifilaxis distal con terapia asociada
de sevelamer y bifosfonatos. Nefrologia. 2009;29:92-3.
Schliep S, Schuler G, Kiesewetter F. Successful treatment of cal-
ciphylaxis with pamidronate. Eur J Dermatol. 2008;18:554-6.
Shiraishi N, Kitamura K, Miyoshi T, Adachi M, Kohda Y, Nonoguchi
H, et al. Successful treatment of a patient with severe calcific
uremic arteriolopathy (calciphylaxis) by etidronate disodium.
Am J Kidney Dis. 2006;48:151-4.

Duffy A, Schurr M, Warner T, Chen H. Long-term outcomes in
patients with calciphylaxis from hyperparathyroidism. Ann Surg
Oncol. 2006;13:96-102.

An J, Devaney B, Ooi KY, Ford S, Frawley G, Menahem S. Hyper-
baric oxygen in the treatment of calciphylaxis: A case series and
literature review. Nephrology (Carlton). 2015;20:444-50.


http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0365
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0370
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0375
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0380
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0385
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0390
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0395
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0400
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0405
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0410
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0415
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0420
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0425
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0430
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0435
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0440
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0445
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0450
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0455
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0460
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0465
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0470
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0475
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0480
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0485
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0490
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0495
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0500
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0505
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0510
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0515
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0520
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0525
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0530
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0535
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0540
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0545
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550
http://refhub.elsevier.com/S0001-7310(15)00375-0/sbref0550

	Calcinosis cutis y calcifilaxis
	Introducción
	Etiopatogenia y tipos de calcinosis cutis o calcificación
	Calcificación distrófica
	Calcificación metastásica
	Calcificación idiopática
	Calcificación iatrogénica
	Calcifilaxis
	Manifestaciones clínicas y pruebas complementarias ante un paciente con sospecha de calcinosis cutis (salvo calcifilaxis)
	Manifestaciones clínicas y pruebas complementarias ante un paciente con sospecha de calcifilaxis
	Tratamiento de la calcinosis cutis
	Diltiazem
	Warfarina
	Bifosfonatos
	Minociclina
	Ceftriaxona
	Hidróxido de aluminio
	Probenecid
	Tiosulfato sódico tópico
	Otros tratamientos

	Tratamientos no médicos
	Tratamiento y prevención de la calcifilaxis
	Tiosulfato sódico
	Otros tratamientos médicos
	Cámara hiperbárica

	Conclusiones
	Conflicto de intereses
	Bibliografía


