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Rendimiento de la ecografia con contraste (CEUS) en la
valoracion de las complicaciones del injerto renal

Contrast Enhanced Ultrasound (CEUS) efficiency in renal graft

complications evaluation

Sr. Director:

La ecografia basal (modo B, Doppler color y pulsado) ha sido
considerada la técnica diagnéstica de eleccién para la valo-
racién del trasplante renal' ya que permite el estudio del
parénquima y los vasos principales, segmentarios e inter-
lobares. Sin embargo, no ofrece informacién acerca de la
microvascularizacién que suele ser el sustrato patolégico
subyacente de la nefropatia del injerto?. Es por ello que el diag-
néstico de rechazo, necrosis tubular aguda (NTA) o toxicidad
medicamentosa frecuentemente recae en la biopsia® ya que
sus manifestaciones en la ecografia basal son en multiples
ocasiones inespecificas®.

La ecografia con contraste intravenoso (CEUS) emplea
un contraste puramente intravascular, y permite valorar en
tiempo realla microcirculacién y la perfusién vascular y tisular
del injerto. Se puede emplear en pacientes con fracaso renal
agudo, y presenta un riesgo de reacciones alérgicas sensible-
mente menor que los contrastes yodados®.

Presentamos un estudio retrospectivo, observacional des-
criptivo que incluye a los pacientes adultos trasplantados de
nuestro centro desde enero de 2011 hasta enero de 2015, con
el objetivo de valorar el rendimiento de la CEUS en el diag-
nostico de complicaciones parenquimatosas y vasculares del
injerto.

A todos los pacientes (edad media: 57,7 afios) se les realiz6
una primera ecografia basal en las primeras 24h postras-
plante. Se confeccioné un programa de seguimiento ecografico
individualizado en funcién de los hallazgos de este estudio
inicial.

En aquellos casos con alteraciones en modo B (engrosa-
miento cortical difuso, alteracién focal de la ecoestructura
y pérdida de la diferenciacién corticomedular), asi como
en el estudio Doppler (ausencia de registro, inversién de
color, pérdida de diadstole, morfologia en «parvus-tardus» o
«alisasing»), previo consentimiento informado se procedié ala
administracién de 2,4ml de contraste ecografico intravenoso
de segunda generacién (hexafluoruro de azufre, Sonovue®,
Bracco) mediante técnica habitual. A continuacién se realizd
el estudio CEUS con un ecégrafo de altas prestaciones (Tos-
hiba Aplio XG®) para valoracién cualitativa de la captacién del
parénquima, asi como las caracteristicas de realce de estruc-
turas vasculares del injerto. No se registraron complicaciones
en ninguna de las exploraciones, las cuales fueron todas rea-
lizadas por el mismo radiélogo experto.

De los 131 injertos, un total de 27 pacientes (15 mujeres y
12 varones) presentaron alteraciones en la ecografia basal, y a
continuacién se les realizé la CEUS en acto Gnico.

Seis pacientes presentaron hallazgos patolégicos en modo
B si bien la CEUS no demostr6 alteraciones significativas.
Estos casos correspondieron a afectacién parenquima-
tosa tipo rechazo agudo en un paciente (comprobacién
histolégica; fig. 1) y 5 casos con NTA (diagnosticada
analiticamente).

Se recogieron un total de 25 complicaciones en los 21
pacientes restantes siendo la mas frecuente el infarto (defecto
de captacién corticomedular focal tras la administracién de
contraste intravenoso [CIV]), la estenosis de la arteria (estre-
chamiento focal de la arteria nivel extrarrenal) y la necrosis
cortical (defecto de captaciéon exclusivamente cortical con
morfologia en semiluna; fig. 2), seguidos de la estenosis de
la vena renal (estrechamiento focal de la vena), trombosis
arteria (ausencia de realce), fistula arteriovenosa (imagen seu-
donodular intraparenquimatosa en donde se delimita vena
eferente de manera precoz) y acodamiento vascular (ple-
gamiento de estructura vascular que adopta morfologia en
horquilla).

Se realizaron de manera complementaria 6 tomografias
computarizadas (TC) sin CIV, 4 TC con CIV y 3 arteriografias,
que no aportaron informacién adicional a las CEUS.

En los pacientes con anomalias en modo B, la CEUS propor-
cioné un diagnéstico rapido y fiable de infarto renal y necrosis
cortical.

En pacientes con anomalias en estudio Doppler, la CEUS
demostré en tiempo real las estenosis, acodaduras y trombosis
de arteria y vena renales proporcionando detalle exquisito
acerca de su localizacién y extensién sin necesidad de recurrir
a exploraciones con radiaciones ionizantes® ni al empleo de
contrastes yodados.

Asimismo, la CEUS confirmé de manera inmediata las sos-
pechas de trombosis arterial o venosa, mostrando la severidad
de la lesién y el compromiso de la perfusién del injerto con la
misma concordancia que los TC realizados.

Cabe senalar que la valoracién cualitativa de la captacién
parenquimatosa de contraste ecografico resulté insuficiente
para el diagnéstico de NTA y rechazo, ya que la CEUS en estos
pacientes fue normal a pesar de presentar anomalias en el
estudio en modo B y Doppler.

No obstante, el desarrollo de nuevos algoritmos de
valoracién cuantitativa de la captacién de CIV con


https://doi.org/
http://www.revistanefrologia.com
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
mailto:mps4827@yahoo.es
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefro.2017.09.001
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0100
mailto:vanesa.anton.v@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefro.2017.09.006
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0030
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30176-5/sbref0050
mailto:sailorleo20@hotmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefro.2017.08.002

NEFROLOGIA 2018;38(4):438-457 445

Figura 1 - a) Estudio en modo B con engrosamiento cortical y pérdida de la diferenciacion corticomedular. b y c) Ecografia
Doppler pulsado y tras la administracion de CIV sin alteraciones. d) Rechazo agudo celular grado IA de Banff. Los cortes
histolégicos muestran un infiltrado linfoide que afecta al 25% de la muestra (A) con edema intersticial (B) y frecuentes

imagenes de tubulitis (C y D) (H&E).

Figura 2 - a) Engrosamiento cortical con aumento de la diferenciacién corticomedular. Dudoso ribete cortical hipoecogénico.
b) Ausencia de vascularizacién marginal en modo Doppler energia. c) Ausencia de captacién cortical en estudio CEUS.

ecografia prometen ser una herramienta revoluciona-
ria para el diagnéstico de la disfuncién parenquimatosa
del injerto’’, en donde los valores analiticos pueden
estar escasamente alterados, especialmente en estadios
precoces.

Se propone desde este trabajo una nueva linea de investi-
gacién mas compleja, compuesta por una cohorte superior de
pacientes, para corroborar estos resultados y dar respuesta a
esta nueva hipétesis.
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Manejo de tumor neuroendocrino en paciente con el
sindrome de Rubinstein-Taybi en hemodialisis cronica

Management of neuroendocrine tumor in a patient with
Rubinstein-Taybi syndrome in chronic hemodialysis

Sr Director:

El sindrome de Rubinstein-Taybi es una enfermedad sistémica
con variabilidad en su expresién clinica. Su incidencia en la
poblacién general es de 1/300.000 a 1/720.000 habitantes. Se
han descrito mutaciones en el gen que codifica la proteina
fijadora del coactivador transcripcional (CREB), cartografiado
en 16p13.3; se trata de una proteina nuclear que participa
como coactivador en la expresién génica regulada por AMP
ciclico. Aproximadamente el 25% de los pacientes diagnos-
ticados presentan una microdelecién en la regiéon 16p13.3
demostrable por técnicas de hibridacién in situ (FISH) . Es fre-
cuente que los pacientes presenten microcefalia y talla baja,
una facie caracteristica (fig. 1). Otras manifestaciones incluyen
el hirsutismo, la gastritis crénica y/o el reflujo gastroesofagico,
defectos cardiacos y neurolégicos, estatura baja, ptosis, orejas
de implantacién baja, colobomas y polidactilia. A nivel renal
puede cursar con agenesia renal, rinén en herradura, presen-
cia de reflujo vesicoureteral, célicos nefriticos, presencia de
megauréter entre otros. Pueden cursar con enfermedad renal
crénica, y con el tiempo precisan terapia renal sustitutiva®®.

Las molestias digestivas no son infrecuentes. Por un lado
secundario a patologia refleja y por otro debido a constantes
transgresiones alimenticias. Si bien es cierto que son pacien-
tes que presentan un mayor riesgo de presentar neoplasias,
los tumores neuroendocrinos no son los mas frecuentes® y la
clinica puede llegar a ser muy sutil dificultando el diagnoéstico.

Figura 1 - Rasgos faciales caracteristico del paciente con
sindrome de Rubinstein-Taybi.
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