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atypical hemolytic  uremic  syn

Hepatotoxicidad  asociada  con  ecul
síndrome  urémico  hemolítico  atípi

Dear Editor,

Monoclonal C5 anti-body eculizumab, approved for aHUS
treatment, is reported as efficient and safe. The long-term
safety of eculizumab is promising but remains uncertain.
Although hepatic side effects have been reported in pedi-
atric cases after eculizumab treatment,1,2 hepatotoxicity in
association with eculizumab has not been reported in adults
previously. Herein, we presented an adult case of aHUS in
whom hepatotoxicity was observed following eculizumab
treatment.

A 39-year-old male with blurred vision and headache
for three days was referred to our center with the diagno-
sis of thrombotic microangiopathy (TMA). On his physical
examination blood pressure was 220/110 mmHg  and grade 3
hypertensive retinopathy was determined. Laboratory tests
revealed elevated serum creatinine and lactate dehydrogenase
(LDH) levels, thrombocytopenia, schistocytes on peripheral
blood smear, normal hepatic enzyme levels, negative direct

coombs test, mildly decreased C3 (88.8 mg/dL) and normal
C4 level (9.5 mg/dL). Serological tests were negative. Kid-
neys were normal on ultrasonography. He had varicocele
operation a month ago, and creatinine was 0.9 mg/dL. His
mother was on hemodialysis with unknown etiology for 8
years. Plasma exchange (PE) was initiated for TMA. Blood
pressure was controlled with intensive anti-hypertensive

DOI of original article:
https://doi.org/10.1016/j.nefro.2017.10.001.
culizumab  in a  patient  with
ome

mab  en  un  paciente  con

treatment consisted of amlodipine, carvedilol, ramipril and
alpha-methyldopa. There was no left ventricular hypertro-
phy finding on echocardiography, and we  excluded malignant
hypertension in our case who was previously normotensive.
On 7th day, ADAMTS13 activity was reported as normal (59%,
reference range 40–130% activity). A total of 19 PE sessions
were performed with the diagnosis of aHUS. Serum LDH level
and thrombocytopenia were improved whereas kidney func-
tion was not. Renal biopsy, performed because of kidney
dysfunction, revealed fibrin deposits in capillary lumina of
glomerulus and mesangiolysis that confirmed TMA. He did
not require hemodialysis during follow-ups. We  decided to
start eculizumab with the diagnosis of aHUS and persistent
renal dysfunction. Eculizumab was initiated 900 mg  weekly
for 4 weeks with appropriate administration under antibiotic
prophylaxis, after immunization with vaccines. Transami-
nase levels increased at 3rd day after the third dose and
the subsequent dose was delayed (Fig. 1). Further investi-
gations excluded other causes of hepatocellular injury such

as viral, autoimmune or toxic. Ultrasonography showed only
mild hepatomegaly and hepatosteatosis. Serum bilirubin and
INR levels were within normal ranges. Transaminase levels
decreased after 12 day interval, and he received the 4th dose
even though ALP and GGT levels were mildly elevated. Then,
enzyme levels markedly re-elevated, and eculizumab was
withdrawn because of fulminant hepatitis risk. Enzyme levels

https://doi.org/
http://www.revistanefrologia.com
https://doi.org/10.1016/j.nefro.2017.09.001
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
mailto:mps4827@yahoo.es
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefroe.2017.11.020
https://doi.org/10.1016/j.nefro.2017.09.006
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0075
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0080
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0085
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0090
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0095
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0100
mailto:vanesa.anton.v@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefroe.2018.03.006
http://dx.doi.org/10.1016/j.nefro.2017.08.002
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0030
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0035
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
mailto:sailorleo20@hotmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefroe.2017.08.002
https://doi.org/10.1016/j.nefro.2017.09.005
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0040
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0045
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0050
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0055
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0060
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0065
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
http://refhub.elsevier.com/S2013-2514(17)30210-9/sbref0070
mailto:carmen.roch@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefroe.2018.05.002
https://doi.org/10.1016/j.nefro.2017.09.002
dx.doi.org/10.3390/ijms16024068
http://www.ncbi.nlm.nih.gov/pubmed/25689425
dx.doi.org/10.1111/nep.12676
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4969233/
dx.doi.org/10.7759/cureus.1151
https://www.ncbi.nlm.nih.gov/pubmed/28503387
dx.doi.org/10.1007/s10803-016-3015-yC3
https://www.ncbi.nlm.nih.gov/pubmed/28144878
https://www.ncbi.nlm.nih.gov/pubmed/27964710
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-21762009000100012
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-21762009000100012
dx.doi.org/10.1021/acs.chemrev.7b00042
https://www.ncbi.nlm.nih.gov/pubmed/28654243
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-72992003000300019
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0034-72992003000300019
dx.doi.org/10.1158/1078-0432.CCR-17-0631
http://www.ncbi.nlm.nih.gov/pubmed/28620009
mailto:igor9843@gmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefroe.2018.05.001
https://doi.org/10.1016/j.nefro.2017.10.001


1 8;3  8

01
6

25
-0

F re  pr
e

r
i
r
a
o
n

l
a
f
c
p
m
b
o
(
I
c
d
o
s
c

w
s
t
w
t
e
t

uliz

e 3rd 

4.3 3.8 2.9
n e f r o l o g i a. 2 0 

500

400

300

200

100

A
S

T
-A

LT
 le

ve
ls

 (
IU

/L
) 450

350

250

150

50
0

07
-0

5-
20

16

14
-0

5-
20

16

21
-0

5-
20

16

28
-0

5-
20

16

04
-0

6-
20

16

11
-0

6-
20

16

18
-0

6-
2

ig. 1 – Hepatic enzymes (AST, ALT, ALP and GGT) levels we
culizumab doses were  marked with arrows.

eturned to normal ranges within 20 days. Laboratory chang-
ngs were showed in Table 1. On follow-ups, he had no TMA
elapse. However, his creatinine level remained high without
ny uremic symptoms. He continues to our outpatient clinic
n anti-hypertensive treatment and free of TMA event with
ormal liver enzyme levels.

Drug-induced liver injury (DILI) is a leading cause of acute
iver failure and has clinical manifestations ranging from
symptomatic liver enzyme derangement to fulminant liver
ailure. The pattern of injury is classified as hepatocellular,
holestatic and mixed and R-ratio is used to identify the
attern.3,4 Although withdrawal of suspected drug is recom-
ended, the importance of the therapy might be considered

efore cessation. The drug should be stopped in the course
f elevation in ALT more  than 8 times of upper normal limit

UNL), with or without derangement in bilirubin, albumin,
NR.5 The vast majority of the subjects recover after dis-
ontinuing; however, knowledge about using the suspected
rug again is limited. We considered discontinuing because
f marked elevation in ALT more  than 8 times of UNL after the
ubsequent dose. Liver enzymes recovered within days after
essation.

Knowledge is limited among aHUS patients and there
ere no reports of hepatotoxicity with eculizumab in PNH

tudies.6–8 A recent study reported DILI in 5 of 11 children
reated with eculizumab for aHUS in a single center.1 Elevation
as seen on 10–29 days following eculizumab and resolu-

ion was within 14–21 days. Neither of presented cases had
levated enzyme levels prior to treatment. One patient discon-
inued because of marked elevation with subsequent infusion

Table 1 – Laboratory findings at presentation and during ec

Presentation 1st dose After th

Serum creatinine (mg/dL) 5.1 4.3 4.2 
Hemoglobin (g/dL) 8.7 9 9.9 

Thrombocyte (k/�L)  49 195 252 

LDH (NR 125–243 IU/L) 1152 298 270 

AST (NR 13–30 IU/L) 14 17 73 

ALT (9–57 IU/L) 23 21 147 

ALP (NR 40–150 IU/L) 75 72 310 

GGT (NR 12–64 IU/L) 46 44 586 

NR, normal range; LDH, lactate dehydrogenase; AST, aspartate aminotrans
(4):438–457 449
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esented during eculizumab treatment. Consecutive

and clinical symptoms of tender hepatomegaly and jaun-
dice. Transient elevation in transaminase levels were reported
under eculizumab treatment.2,9 These studies suggested that

hepatocellular injury might be related to pre-existing ongo-
ing TMA before treatment initiation, and enzymes tended to
normalization after treatment with resolving TMA. Opposite
to findings of these studies, Hayes’ study and our patient had
normal liver enzyme levels at the time of diagnosis and before
eculizumab treatment. Hepatotoxicity was observed on the
3rd day after the 3rd dose of eculizumab and because it was
the only alternative option we had to administer the consec-
utive dose that caused markedly elevation. These findings in
the present case supported hepatotoxicity and diagnosis of
mixed type DILI was considered. We  did not consider other
medications including prophylactic antibiotic were associated
with DILI because similar pattern of injury was occurred with
consecutive eculizumab administration. Due to fulminant
hepatitis risk and insufficient knowledge about hepatotoxicity
in adults in the literature, we stopped eculizumab, and decided
to initiate PE if TMA relapse. Liver enzymes normalized within
20 days after cessation.

Mechanism of hepatic injury associated with biologic
agents like eculizumab is not fully understood. There are sev-
eral explanations like anti-body mediated injury, blockage of
C5 which is effective in hepatic regeneration and defense
reactions.1

Although reports are signed out that eculizumab is a safe
and efficient treatment option for aHUS, hepatotoxicity risk
should be taken into consideration as a potential adverse
effect. To our knowledge, this is the first adult case report

umab treatment.

dose After the 4th dose 20 day after cessation Last visit
10.2 10.1 12
282 246 264
285 260 236
291 16 16
471 32 44
516 170 88
1001 490 48

ferase; ALP, alkaline phosphatase; GGT, gamma glutamyl transferase.
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of severe hepatotoxicity associated with eculizumab. Hepatic
enzyme levels should be controlled in patients receiving
eculizumab. Further reports including large data are required
to evaluate hepatotoxicity risk of this novel agent.
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Case  report:  C3 glomerulopathy  

hemolytic uremic  syndrome

Informe  de  caso:  glomerulopatía  C3  a
hemolítico  atípico

Dear Editor,

We  present a case report that initially diagnosed as C3
glomerulopathy (C3G) and later developed aHUS treated with
eculizumab that improved renal function.

A previously healthy 25-year-old woman presented with
leg swelling. Only mild pretibial edema was detected in her
physical examination. Laboratory workup revealed that an
erythrocyte sedimentation rate 110 mm/h, a serum creatinine
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concentration of 2 mg/dL and albumin level of 2 g/dL. Uri-
nalysis revealed a proteinuria of 9 g/day and microscopic
hematuria.

Antinuclear antibodies, cytoplasmic antineutrophil cyto-
plasmic antibodies and perinuclear anti-neutrophil cytoplas-
mic  antibodies were negative, serum C3 and C4 levels were
normal. Kidney biopsy was performed. The biopsy con-
tained 7 glomeruli which showed mesangial hypercellularity,
segmental endocapillary proliferation, basement membrane
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