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nfección  por  COVID-19  en una
rticarial hipocomplementémi
emodiálisis tratada  con  omal

OVID-19  in  a  patient  with  hypocom
yndrome  and  MPO-ANCA  vasculit
malizumab

. Director:

 Diciembre de 2019 un brote de enfermedad por coronavi-
s (COVID-19) causante de neumonía comenzó en Wuhan,

hina1. En pocas semanas, la infección se propagó a nivel
undial, se clasificó como pandemia por la Organización
undial de la Salud (OMS)2 y causó un colapso en el sistema de
lud de muchos países con un incremento en la mortalidad

ociada con el síndrome respiratorio agudo por coronavirus 2
ARS-CoV-2). Si bien no existe evidencia científica consistente
ue establezca un tratamiento viral definitivo, el manejo con
porte ventilatorio ha sido la base fundamental de supervi-
ncia de muchos pacientes3. Los pacientes con enfermedad
nal crónica (ERC) en terapia renal sustitutiva (TRS) tienen un
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11-6995/© 2020 Sociedad Española de Nefrologı́a. Publis-
ed by Elsevier España, S.L.U. This is an open access article
nder the CC BY-NC-ND license (http://creativecommons.org/
censes/by-nc-nd/4.0/).

aciente  con  síndrome
 y vasculitis  ANCA  MPO  en
mab

lementemic  urticarial
n  hemodialysis  treated  with

esgo incrementado de mortalidad por coronavirus3. Omali-
mab es un anticuerpo monoclonal humanizado que reduce
s niveles de inmunoglobulina E libre y evita que esta se una
su receptor FceRI, reduciendo así la activación de la cas-
da alérgica y de los basófilos y mastocitos4. Describimos

 primer caso de COVID-19 en una paciente en hemodiáli-
s (HD) tratada con omalizumab. Se trata de una mujer de 56
˜ os con historia de urticaria crónica conocida desde 2013 que
esarrolló ERC secundaria a glomerulonefritis rápidamente
rogresiva asociada con vasculitis ANCA-MPO refractaria a

atamiento (pulsos de esteroide, micofenolato de mofetil,
tuximab, ciclofosfamida y plasmaféresis), requiriendo ini-
o de HD en abril de 2019. Los brotes de vasculitis urticarial

 consideraron un trigger del deterioro de la función renal,
or lo que se inició con la administración de omalizumab. La

https://doi.org/
http://www.revistanefrologia.com
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0085
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0090
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0095
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0100
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0105
dx.doi.org/10.1002/art.38690. PMID: 24782338
dx.doi.org/10.1097/00043426-199302000-00012. PMID: 8447564
dx.doi.org/10.1097/00043426-199302000-00012. PMID: 8447564
dx.doi.org/10.1038/sj.ki.5000352. PMID: 16557222
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0125
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0130
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0135
dx.doi.org/10.1093/ckj/sfaa095
mailto:adocsq@hotmail.com
https://doi.org/10.1016/j.nefro.2020.07.004
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.2020.04.002
dx.doi.org/10.1016/j.ekir.2020.04.024
dx.doi.org/10.1016/S2213-2600(20)30076-X
dx.doi.org/10.1001/jamacardio.2020.1096
dx.doi.org/10.1007/s10741-012-9334-y
dx.doi.org/10.1159/000507305
dx.doi.org/10.1016/S0140-6736(20)31022-9
dx.doi.org/10.1056/NEJMoa1208536
dx.doi.org/10.1111/ajt.15891
mailto:justosandino14@gmail.com
https://doi.org/10.1016/j.nefro.2020.07.003
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/
http://www.editage.jp/
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0045
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0050
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0055
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0060
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0065
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0070
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0075
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
http://refhub.elsevier.com/S0211-6995(20)30122-3/sbref0080
mailto:a.abe@sapmed.ac.jp
https://doi.org/10.1016/j.nefro.2020.05.014
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/


n e f r o l o g i a ( 2 0 2 1 );4  1(3):347–364 355

Tabla 1 – Hallazgos de laboratorio antes de la infección por COVID-19, durante la hospitalización y al momento del alta

Antes de COVID-19
05-03-2020

Admisión
20-04-2020

Durante  la
hospitalización
20-04-2020

Al  alta
26-04-2020

Leucocitos totales x10ˆ9/L 8,04 23,39 9,33 10,69
Conteo absoluto de neutrófilos x10ˆ9/L 5,1 18,7 5,9 6,7
Conteo absoluto de linfocitos x10ˆ9/L 1,7 0,2 1,7 2,4
PCR mg/dL 9,76 2,0 2,6 1,33
Ferritina mg/dL 444
Dímero-D ng/mL 628
IL-6 sérica (pg/mL) 100,8
LDH (UI/L) 857

paciente no ha recuperado función renal, por lo que se man-
tiene en HD. Su tratamiento de mantenimiento consiste en
prednisona (12,5 mg/día) y omalizumab (300 mg/una vez al
mes  [última dosis el 17 de abril de 2020]).

El 20 de abril de 2020, al finalizar su sesión habitual de
HD, la paciente fue referida a urgencias de nuestro hospital
con fiebre (38,4C◦, 48 horas de evolución), tos no productiva
y dolor abdominal inespecífico. A su ingreso, la saturación
arterial de oxígeno a aire ambiente era de 98% y permane-
ció estable durante el período de hospitalización. La analítica
sanguínea mostró leucocitosis con neutrofilia. Los reactantes
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centro realizado por Goicoechea et al.7 en una población de
pacientes en HD mostró que la tasa de mortalidad es muy
alta (hasta 30,5%), comparado con la mortalidad observada en
la población general secundaria a la infección por COVID-19
(1,4-8%). Interesantemente, la mortalidad de los pacientes en
HD de los dos estudios españoles fue casi la misma  o incluso
superior que la reportada en una unidad de cuidados intensi-
vos (UCI) en Italia (26%)8. Linfopenia y niveles elevados de LDH
(ambos presentes en nuestros pacientes) fueron asociados con
mal  pronóstico7. Nosotros creemos que el curso clínico leve

-

-

de fase aguda estaban significativamente elevados, siendo e
dímero D, la proteína C reactiva (PCR) y la interleucina 6 (IL 6
de 628 ng/mL, 2 mg/dL y 100, 8 pg/mL, respectivamente (tabl
1). La radiografía de tórax no mostró infiltrados ni derram
pleural. La infección por SARS-CoV-2 fue diagnosticada po
PCR en tiempo real del frotis nasofaríngeo. La paciente recibi
tratamiento con azitromicina e hidroxicloroquina durante tre
y cinco días, respectivamente. De acuerdo con la OMS2, nues
tra paciente desarrolló un curso clínico leve de la enfermedad
Como proceso intercurrente, presentó una sepsis urinari
causada por Pseudomona aeruginosa,  que fue tratada empíri
camente con ceftazidima, y posteriormente con amikacin
según ajuste por antibiograma, completando en total do
semanas de tratamiento. Tras una semana de hospitaliza
ción, la evolución clínica fue satisfactoria sin requerimient
de soporte ventilatorio en ningún momento, disminuyend
los leucocitos y presentando una mejoría en la condición clí
nica inicial, por lo que fue dada de alta con su tratamient
inmunosupresor habitual.

Recientemente, Henry et al. realizaron un metaanálisis d
cuatro estudios que incluyó 1.389 pacientes COVID-19 par
analizar el efecto de la ERC en la severidad de la infección
por COVID-19. Sus resultados sugieren que la ERC es un facto
de riesgo para desarrollar una forma severa de SARS-COV-25

Aunque individualmente los estudios no pudieron conclui
que la ERC fuese un predictor clínico significativo de la form
severa de COVID 19, cuando los datos de los mismos se ana
lizaron en conjunto se observó una asociación significativ
entre ERC y la forma severa de la enfermedad.

El registro en marcha de pacientes en TRS realizado por l
Sociedad Española de Nefrología (SEN) incluyó 868 paciente
en su primera publicación (trasplantados renales, paciente

en programa de diálisis peritoneal y pacientes en programa de
hemodiálisis crónica), demostrando la severidad de la enfer-
medad en esta cohorte con un muy alto porcentaje de ingreso
(85%) y mortalidad (23%)6. Un estudio observacional de un solo
de COVID-19 en nuestra paciente en HD podría ser debido, en
parte, a la protección conferida por el tratamiento con omali
zumab.
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eparin-induced  thrombocytopenia  among  incident
emodialysis patients  anticoagulated  with  low  molecular
eight heparin:  A  single-center  retrospective  study

rombocitopenia  inducida  por  heparina  en  pacientes  en
emodiálisis  anticoagulados  con  heparina  de  bajo  peso  molecular:
n  estudio  retrospectivo  de  un  centro

ear Editor,

eparin is the most commonly used anticoagulant to
aintain filter and extracorporeal circuit patency during

emodialysis therapy. Heparin-induced thrombocytopenia
IT), which results in thromboembolism, is a potentially cri-

cal complication of heparin therapy. Although the incidence
f HIT varies depending on the type of heparin and patient
opulation, no studies evaluated the incidence of HIT among
cident hemodialysis patients anticoagulated with low mole-
lar weight heparin (LMWH).
In this single-center, retrospective, observational study,

e enrolled consecutive incident hemodialysis patients from
nuary 2013 to December 2016. LMWH  (Parnaparin Sodium)
as the primary anticoagulant for hemodialysis and all tem-
orary or chronic hemodialysis was started in the inpatient
tting at our institute. Incident hemodialysis patients were

efined as those who had started hemodialysis during hos-
italization and who  received regular hemodialysis after
ischarge. We  excluded the following: (1) temporary hemo-
ialysis; (2) administration of unfractionated heparin (UFH);

d (3) initiating hemodialysis in the intensive care unit.

was performed using a latex agglutination test (HemosIL HIT-
Ab®,  Instrumentation Laboratory, Bedford, MA,  USA)1 at the
discretion of attending doctors. All patients review were con-
ducted by two experienced physicians (Y.D. and K.K.). Given
the lack of functional assay results in most patients, functio-
nal assay was not required for the diagnosis of HIT in this
study. Based on the Ethical Guidelines for Medical and Health
Research Involving Human Subjects in Japan, the opt-out
approach through the hospital website was adapted instead
of obtaining informed consent. The study was approved by
the institutional ethics committee (approval number 737) and
conducted in accordance with the Declaration of Helsinki.

A final total of 330 incident hemodialysis patients anti-
coagulated with LMWH were included in this study (Table 1).
During the study period, antigen immunoassay was perfor-
med  in 11 patients and another 9 patients with over 50%
decrease in platelet count were suspected of HIT. Among those
antigen immunoassay performed, HIT was ruled out based
on negative results with optical density < 0.6 (cutoff < 1.0) in
7 patients. The remaining 4 patients with positive results are
shown in Table 2. We ruled out HIT in Case 1 and 2 based on low
4Ts score and diagnosed Case 3 and 4 as definitive HIT. In Case
3, emergent hemodialysis was performed because of volume
 identify patients with HIT, we reviewed all patients who
nducted an antigen immunoassay for HIT and/or dropped

latelet count ≥50% from baseline. The antigen immunoassay

ov
cu
by
erload. After initiating hemodialysis, dialyzer and blood cir-
it clotting became apparent with each session accompanied

 thrombocytopenia. Positive result of antigen immunoassay
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