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Unfortunately, Col3NP is a  progressive disease and no
specific therapy is available. Supportive measures include
control of arterial hypertension, diuretics to relieve edema and
renal replacement therapy if needed.4 Steroids, cyclosporine,
cyclophosphamide and low-density lipoprotein apheresis had
been tried with no benefit.6 The progression of the disease
is assumed to depend on the  extent of deposition and the
amount of tubulointerstitial fibrosis and atrophy.7 In an iso-
lated renal pathology the worst  end point is  progression to
ESRD, whereas in  a  systemic involvement there is  progression
to multiorgan failure and death. We  can speculate, that in  a
systemic type of disease with multiple organs affected, the
progression is even faster. We  assumed that was  the case in
our patient – she died a few months after the  diagnosis.
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Primary antiphospholipid  syndrome  presented  as

thrombotic microangiopathy  in  renal  transplantation�

Microangiopatía  trombótica  como  recidiva  de syndrome
antifosfolípido  en trasplante  renal

Dear Editor,

Thrombotic microangiopathy (TMA) may be the initial form
of multiple diseases (atypical uraemic haemolytic syndrome,
antiphospholipid syndrome [APS]), with its differential diag-
nosis expanding in kidney transplant patients (acute humoral
rejection [AHR], calcineurin inhibitor toxicity). It is usually
associated with poor kidney graft function, so it is  impor-
tant to start specific treatment early.1 In patients who present
TMA  associated with APS, the treatment is  anticoagulation,
although in cases with no response eculizumab has been used
with good results.2

We  present the case of a  60-year-old woman with a
personal history of hypertension, ischaemic heart disease,
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paroxysmal atrial fibrillation, with mechanical mitral and
aortic prostheses, two miscarriages, and end-stage chronic
kidney disease of unrelated aetiology. As a result of having
received multiple transfusions and pregnancies, the patient
was  hyperimmunised. She received her first  deceased-donor
kidney transplant, and immunosuppression was done with
steroids, tacrolimus, mycophenolate, and induction with 7
doses of thymoglobulin. Because of the prosthetic valves, anti-
coagulation with sodium heparin was started within the first
48  h after the transplant. Starting at day 2 post-transplant
(PTD), the  patient experienced a  progressive increase in the
urine output rate, but with no decrease in  serum creatinine
(sCr). However, from the 7 PTD, she presented with a decrease
in  urine output, and it was decided to perform a  kidney biopsy
on the 12  PTD. The biopsy showed 14 glomeruli, 6 of which pre-
sented capillary thrombi, exudative lesions, and endothelial
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Fig. 1 – Kidney biopsy. (A) Thrombi in the glomerular capillaries and afferent arteriole, fibrinoid necrosis, collapse of the

glomerular capillaries (H&E). (B) Thrombi in the glomerular capillaries and arterioles (Masson). (C)  CD61+ stain in the

glomerular capillaries. (D)  C4d+ stain in the peritubular capillaries.

swelling; the radial arteries presented thrombi and fibrinoid
necrosis; C4d staining was positive in the peritubular cap-
illaries (Fig. 1). In addition, the patient began to experience
thrombocytopoenia (86,000/�l), anaemia (10.5 g/dL), with low
haptoglobin and one schistocyte per field on the  peripheral
blood smear.

Given these symptoms, the  first  suspected diagnosis was
TMA  associated with AHR in a  hyperimmunised patient, and
treatment was  started with steroid boluses, plasmapheresis,
and intravenous human non-specific immunoglobulin. The
Luminex® technique did not show any evidence of donor-
specific antibodies (DSA), therefore the testing was broadened
to rule out other secondary TMAs. The existence of anti-
cardiolipin IgG and anti-beta-2-glycoprotein IgG antibodies
was observed. When her reference hospital was  contacted,
a prior determination of positive antiphospholipid antibod-
ies was found. Taking into account that the patient had two
late miscarriages and two positive antiphospholipid antibody
determinations, a diagnosis of primary APS was  reached. With
the diagnosis and given the negative DSA result, the biopsy
findings were reinterpreted as  TMA  secondary to  relapsed
APS. Given the  relapsed APS and the poor clinical evolution
despite being correctly anticoagulated, treatment was started
with eculizumab on the 17 PTD. Four days later the urine out-
put increased, and by the  28 PTD kidney function improved
(Fig. 2), achieving a sCr level of 1.9 mg/dL. After three months

of treatment, the treatment with eculizumab was  suspended,
with no evidence of subsequent APS  relapse, and the  patient
continued to have stable kidney function with sCr 2 mg/dL.

Given the finding of TMA  on a kidney biopsy from a recent
transplant, the first diagnosis to be considered is AHR, espe-
cially in hyperimmunised patients, although other causes of
TMA  should be ruled out to confirm the diagnosis. In our
case, despite the absence of DSA, the presence of TMA and
positive results for C4d in the peritubular capillaries were
sufficient to establish the diagnosis of AHR according to the
latest Banff classification.3 However, testing revealed positive
antiphospholipid antibodies which, together with the previ-
ous determination and the patient“s history, enabled relapsed
APS to be diagnosed.4–6 Regarding the presence of a  C4d
deposit on the kidney biopsy, the activation of the comple-
ment“s classical pathway in APS  with secondary TMA justifies
it.

Treatment for APS consists of permanent anticoagulation,
but some aggressive cases may  not respond. In the literature, a
good response to eculizumab has been reported, with recovery
of kidney function, resolution of the TMA  lesions, and dis-
appearance of the C4d and C5b9 deposits.2,7 Other authors
have used eculizumab to prevent APS  relapses in kidney trans-
plant patients with good results.8,9 Our patient presented a
good response to treatment with eculizumab, with no signs of
relapse after it was  suspended.
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Fig. 2 – Creatinine and urine output evolution.

Our case illustrates the  importance of a  broad differential
diagnosis in  transplant patients who present with TMA on the
kidney biopsy. Moreover, it makes clear that eculizumab is  a
therapeutic option for treating APS relapses, and it may  not be
necessary to maintain the treatment indefinitely, as  occurs in
other causes of secondary TMA.10
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2013-2514/© 2019 Sociedad Española de Nefrologı́a. Published
by Elsevier España, S.L.U. This is  an open access article
under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0005
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0010
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0015
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0020
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0025
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0030
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0035
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0040
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0045
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
http://refhub.elsevier.com/S2173-5743(19)30128-5/sbref0050
mailto:teresa_bada@hotmail.com
https://doi.org/10.1016/j.nefroe.2019.06.003
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/

	Primary antiphospholipid syndrome presented as thrombotic microangiopathy in renal transplantation
	References

	References
	Collagen type III nephropathy as a systemic disease? - A case report
	References
	Primary antiphospholipid syndrome presented as thrombotic microangiopathy in renal transplantation
	References
	Comments on "High convective volumes are associated with improvement in metabolic profile in diabetic patients on online haemodiafiltration"
	Funding
	Conflict of interest
	Acknowledgements

	References

