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Dano renal asociado a la administracion intravitrea

de ranibizumab

Renal damage associated to intravitreal administration

of ranibizumab

Sr. Director:

El factor de crecimiento vascular endotelial (VEFG) es uno de
los promotores méas potentes de la angiogénesis y es produ-
cido por diferentes tumores, produccién que estd relacionada
con su agresividad, potencial de diseminacién y recidiva. Los
inhibidores de la angiogénesis (anti-VEFG) son una opcién
terapéutica eficaz en el tratamiento de pacientes con tumo-
res metastasicos. Generalmente son farmacos bien tolerados,
pero con su expansién se han empezado a describir efectos
secundarios a nivel renal®?.

Recientemente, el uso intravitreo de este tipo de terapias
antiangiogénicas ha supuesto una revolucién en el mundo
de la Oftalmologia®*. La degeneracién macular asociada a la
edad, el edema macular diabético o el edema macular secun-
dario a oclusién de vena retiniana son algunas de las entidades
que mas frecuentemente se han visto beneficiadas por el uso
de los anti-VEFG. Sin embargo, existe poca informacién sobre
los efectos adversos renales de estos farmacos cuando son
administrados de forma intraocular.

Describimos el caso de un paciente con enfermedad renal
crénica secundaria a nefropatia diabética que presenté un
deterioro de la funcién renal y un incremento de la proteinuria
después de la administracién de varias dosis de ranibizumab
para el tratamiento de su retinopatia diabética.

Paciente varén de 56 anos de edad, obeso, fumador y diag-
nosticado de diabetes mellitus de tipo 2 con buen control
glucémico (hemoglobina glicada < 7% Hb total) en tratamiento
con insulina. El paciente presentaba una severa retinopatia
diabética proliferativa con importante disminucién de la agu-
deza visual y una insuficiencia renal crénica secundaria a
una nefropatia diabética biopsiada (glomeruloesclerosis dia-

bética de clase 1v). Durante su seguimiento en la consulta
de Nefrologia, a pesar de lo avanzado de su insuficiencia
renal, se consiguid estabilizar la progresién de su enfermedad
renal (creatinina sérica 2,6 mg/dl y una proteinuria 2,6 g/24 h)
con la administracién de bloqueantes del sistema-renina-
angiotensina-aldosterona, un buen control de la presién
arterial y un excelente control de la glucemia (hemoglo-
bina glicada 6,3%). Sin embargo, en una de las revisiones,
el paciente presentd un deterioro agudo de la funcién renal
(creatinina sérica 4,1mg/dl) con un importante incremento
de la cuantia de la proteinuria (proteinuria 9,4g/24 h) sin
cambios en su medicacién habitual y con buen control de
su glucemia. El Unico hallazgo descrito fue la administra-
cién intravitrea de ranibizumab como tratamiento de su
retinopatia diabética. La funcién renal ha continuado dete-
riordndose y estd pendiente de iniciar tratamiento renal
sustitutivo.

La cuestién que nos planteamos ante la térpida evolucién
del paciente es si la administracién intravitrea de los far-
macos anti-VEFG pueden desencadenar los mismos efectos
adversos renales que su administracién sistémica. Es cono-
cido que la administracién sistémica de este tipo de farmacos
puede producir hipertensién, proteinuria y microangiopatia
trombética como efectos adversos renales secundarios’?. El
tratamiento de la enfermedad neovascular vitreo-retiniana
ha experimentado unos cambios vertiginosos a lo largo de
las ultimas 2décadas, pasando de los tratamientos clasi-
cos al uso de nuevos farmacos que bloquean el VEFG como
ranibizumab, bevacizumab y pegaptanib. Entre los efectos
adversos mas comunes asociados a este tipo de terapia encon-
tramos reacciones oculares locales y, con menor frecuencia,
procesos sistémicos como la tromboembolia pulmonar o la


dx.doi.org/
http://www.revistanefrologia.com
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0035
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0040
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
mailto:beatriz.millan.diaz@sergas.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/
dx.doi.org/10.1016/j.nefro.2017.03.018
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
mailto:teresa_jeronimo@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/
dx.doi.org/10.1016/j.nefro.2016.11.004
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0085
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0090
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0095
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0100
mailto:beser374@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/
dx.doi.org/10.1016/j.nefro.2016.10.022
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0045
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0050
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0055
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0060
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0065
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0070
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0075
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
http://refhub.elsevier.com/S0211-6995(17)30091-7/sbref0080
mailto:arzrios@um.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/
dx.doi.org/10.1016/j.nefro.2016.10.021

654

NEFROLOGIA 2017;37(6):646-668

Tabla 1 - Pacientes reportados en la literatura con afectacion renal después de la administraciéon intravitrea de farmacos

anti-VEFG
Ref Edad/sexo Antecedentes Presentacién clinica Afectacién ocular Farmaco Evolucién
administrado
3 Diabetes mellitus Deterioro de funcién Retinopatia Bevacizumab
(3 pacientes) renal diabética
proliferativa
6 77/V Hipertensién MAT (biopsia renal) Degeneracién Ranibizumab Recuperacién
(Crs 0,99 mg/dl) macular de funcién
renal
7 Diabetes mellitus Deterioro de funcién Retinopatia
(1 paciente) renal diabética
proliferativa
8 16/M Cambios minimos Recidiva del Neovascularizacién coroi- Bevacizumab Remisién
sindrome nefrético dal secundaria completa
a miopia
9 68/M 59/V Nefropatia Incremento de Retinopatia Ranibizumab Hemodialisis
diabética proteinuria diabética Bevacizumab Hemodialisis
(FGR: 21 ml/min) Deterioro de funcién proliferativa
Nefropatia renal Retinopatia
diabética (FGR: Deterioro de funcién diabética
25 ml/min) renal proliferativa
10 67/V 52/V Trasplante renal Incremento de Degeneracion Bevacizumab
(Crs 1,7 mg/dl) proteinuria macular Ranibizumab
Trasplante renal GNM (biopsia renal) Degeneracién
(Crs 2,8mg/dl) Incremento de macular

proteinuria
Deterioro de la
funcién renal

Crs: creatinina sérica; FGR: filtrado glomerular renal; GNM: glomerulonefritis membranosa; M: mujer; MAT: microangiopatia trombética;

V: varén.

hipertensién®. Sin embargo, existe poca informacién sobre
los efectos adversos renales por la administracién intravitrea
de estos anticuerpos monoclonales anti-VEFG*. Una posi-
ble explicacién podriamos encontrarla en la minima dosis
empleada en la enfermedad oftalmolégica (400 veces menor) y
en que la barrera ocular supone un secuestro local del farmaco
y un retraso en su absorcién sistémica. Sin embargo, no debe-
mos olvidar que, aunque se trate de una administracién local,
esta barrera sanguinea retiniana se ve alterada en los procesos
oftalmolégicos y que la eliminacién de estos agentes antian-
glogénicos es por via sistémica’. La afectacién renal por la
administracién intravitrea de los farmacos antiangiogénicos
queda reflejada en diversos casos clinicos reportados durante
estos afios® !0 (tabla 1). Pelle et al. reportaron el caso de un
paciente hipertenso con funcién renal normal que desarroll6
un fracaso renal agudo en el seno de una microangiopa-
tia trombética después de la administracién de ranibizumab
durante el tratamiento de la degeneracién macular®. Sin
embargo, las consecuencias pueden ser de mayor trascenden-
cia, como los casos de 2 pacientes diabéticos con enfermedad
renal crénica avanzada que precisaron didlisis después de
la administracién de un anti-VEFG®. Estos efectos adver-
sos renales también han llegado al mundo del trasplante
renal: recientemente ha sido publicado que 2pacientes de-
sarrollaron deterioro de la funcién renal e incremento de la
proteinuria después de la administracién intravitrea de un
anti-VEFG™.

En conclusién, debido al uso generalizado de este tipo de
farmacos en una poblacién tan importante como la diabé-
tica, se deberian establecer protocolos de seguimiento mas
estrictos entre oftalmélogos y nefrélogos (medicién de la pre-
sién arterial, determinacién de proteinuria y creatinina sérica)
antes y después de la administracién de los antiangiogénicos
para establecer un diagnéstico precoz de las posibles compli-
caciones renales.
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Trasplante exprés: un tratamiento audaz en el fallo técnico

precoz del injerto

Immediate re-transplantation: An audacious approach to early

vascular renal transplant failure

Sr. Director:

El trasplante renal es el tratamiento de eleccién en la enfer-
medad renal crénica (ERC) ya que mejora la calidad de vida y
la supervivencia de los pacientes’.

Las complicaciones vasculares del trasplante renal repre-
sentan una fuente importante de morbimortalidad, y
condicionan frecuentemente la pérdida precoz del injerto?.
En las series mas recientes, su incidencia se ha establecido
en torno a un 5%°. El 4-10% de los pacientes que comien-
zan didlisis son portadores de un injerto renal no funcionante
y hasta en el 32% de los casos se requiere la realizacién
de trasplantectomia por diversas causas?. La mortalidad de
estos pacientes es significativamente mayor que la de aqué-
llos con injerto funcionante o en terapia renal sustitutiva
sin injerto previo®. Las indicaciones actuales de trasplan-
tectomia son la pérdida precoz del injerto, el sindrome de
intolerancia al mismo, la presencia de proteinuria grave, pie-
lonefritis recurrentes, neoplasia y el sindrome de inflamacién
crénica®. Las complicaciones vasculares precoces del tras-
plante conllevan la pérdida del mismo y la necesidad de
trasplantectomia.

La realizacién de un trasplante exprés busca conse-
guir el beneficio de realizar una trasplantectomia inevitable
junto a la implantacién de otro injerto en el mismo acto

quirdrgico, consiguiendo una mejor calidad de vida y super-
vivencia del paciente®, ademdas de resolver el problema
psicolégico que supone la pérdida de un injerto de forma
precoz.

En pacientes con enfermedad hepética terminal, el retras-
plante tras la pérdida precoz del injerto es frecuente por el
mal pronédstico asociado a su no realizacién’. En el trasplante
renal no existe el mismo grado de urgencia debido a la dispo-
nibilidad de otras técnicas de reemplazo de la funcién renal’
y el retrasplante no se efectia de forma precoz.

El término exprés lo acuiiamos por la definicién que realiza
la Real Academia Lengua Espafiola; con la méxima velocidad?®.

Hemos realizado un total de 4 trasplantes exprés a lo largo
de un periodo de 2 afos, describiendo sus caracteristicas y
evolucién en la tabla 1.

La pérdidainmediata del injerto estd incluida entre las indi-
caciones de trasplantectomia y en este caso debe ser precoz,
ya que esta intervencién realizada de forma casi inmediata
puede prevenir las complicaciones previsibles como son la
intolerancia al injerto, la rotura del mismo, las infecciones y
la formacién de anticuerpos con la consiguiente hiperinmu-
nizacién del paciente®°.

La realizacién del trasplante exprés conlleva varias ven-
tajas: evita la morbimortalidad de la trasplantectomia como
acto necesario pero aislado, ya que en el mismo acto se va
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