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Basophil activation test in interstitial nephritis. Some

comments

Test de activacion de baséfilos en la interstitial nephritis. Algunos

comentarios

Dear Editor:

The recent paper by Lara Belmar Vega and coworkers intro-
duced the role of a CD123P°$/HLADR™®8 basophil activation
test (BAT) in a case report of interstitial nephritis, suggesting
the occurrence of an interstitial nephropathy secondary
to the use of omeprazole.! Omeprazole is well known
from past reports to cause interstitial nephritis.” The renal
oedematosus interstitium having a massive infiltration of
leukocytes and eosinophils, suggested the author to assess an
immune response, due to the omeprazole therapy. This case
report should assess the optimal use of BAT in omeprazole
hypersensitivity.> Despite the fact that the authors were not
endowed with further allergic tests, such as skin prick test
(SPT) or serum IgEs to assess their evidence, they moved
on the clinical suspicion of an allergy-driven nephropathy
caused by an hypersensitivity response to omeprazole and
found a CD63 stimulation index (SI) >4.1 and >10% respect the
basal, non activated level.! The analytical performance of a
BAT based on the CD123P°S/HLADR"®8 gating protocol allowed
the authors to easily capture basophils in a flow cytometry
(FC) approach and to assess cell activation by evaluating
the CD63 membrane upregulation upon the activation from
omeprazole-caused drug hypersensitivity. Yet, the activation
is only slightly higher (i.e. 10.25%) than the indicated cut off,
which is <5% and did not reach the much more encouraging
level of an fMLP-mediated activation (34.9%).! Causes under-
lying this moderate, poor activation may be further elucidated
by introducing in the test a polyclonal anti-IgE agonist, to
probe the level of releasability and activation of basophils
in the IgE-mediated mechanism.* Furthermore, a CD203c
marker to assess also a possible involvement of non IgE-
mediated reactions might be useful to better comprehend the
observed reaction to omeprazole.! Noteworthy, omeprazole
targets H2-receptors, so hampering the counter-regulation
of basophil activation by histamine, their costitutive
activation and the subsequent down-regulation of the
FceRI/IgEs complexes, causing therefore a desensitized cell
and/or a CD63 exhausted pool.>® The apparently low level of
activation can be also explained by the same gating strategy
used by the authors. As already reported in our labs, capturing
basophils as SSclow/cD123Pos cells, results in the inclusion
of further non basophilic CD123P° cells.’ These cells can
be differentiated as CD45P°% cells and/or CD203c"¢8 leuko-
cytes, while basophils are notoriously CD45%im/CD123bright
cells.” The inclusion of more CD123P% events in the gate,
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while basophils are only Cd123PTight cells, underestimates
the CD63%, because a possible apparet “cellular loss”, as
previously reported, actually caused by a biased gating
protocol. 1011

Therefore, the enthusiastic conclusion about the use of BAT
in drug hypersensitivity, should be softened by introducing
some bias-preventing warnings:

a) basophils should be optimally captured in FC as
CD45dim/CD123bright/HLA-DRneg cells, without starting
in the FSC/SSC dot plot;

b) the introduction of a CD203c activation marker may be
particulaly useful to discern non IgE from IgE-mediated
responses.

In the case report described by the authors one cannot
exclude the hypothesis that the effect of omeprazole on
basophils may be of immune, pharmacological origin, rather
than allergic. The interaction with H2 and H4-receptors may
block the histamine-mediated loop to deactivate basophils,
causing the ongoing release of IL-4 from these leukocytes and
the activation of a Th-mediated response, an effect that can
increase the production of IgGs, with consequent nephritis
onset.'>13

This paper is interesting because permits to focus onto the
major effect exerted by a BAT in the clinics.

Conflict of interest

The authors state they have no conflict of interest.

REFERENCES

1. Belmar Vega L, Lopez Hoyos M, San Segundo Arribas D, Irure
Ventura J, Fernandez Fresnedo G, Ruiz San Millan JC, et al.
Basophil activation test. Tool for the diagnosis of interstitial
nephritis. Nefrologia. 2019;39:436-8.

2. Yip D, Kovac S, Jardine M, Horvath J, Findlay M.
Omeprazole-induced interstitial nephritis. J Clin
Gastroenterol. 1997;25:450-2.

3. Laguna JJ, Bogas G, Salas M, Mayorga C, Dionicio J,
Gonzalez-Mendiola R, et al. The basophil activation test can
be of value for diagnosing immediate allergic reactions to
omeprazole. ] Allergy Clin Immunol Pract. 2018;6:1628-36, e2.


https://doi.org/
http://www.revistanefrologia.com
https://doi.org/10.1016/j.nefro.2019.09.002
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0010
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
mailto:jorgekasabji@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.2019.09.004
https://doi.org/10.1016/j.nefro.2019.05.002
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0005
dx.doi.org/10.1128/microbiolspec.TNMI7-0015-2016
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0025
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0030
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0035
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0040
mailto:maria.91fdez@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.2020.09.004
https://doi.org/10.1016/j.nefro.2019.06.006
dx.doi.org/10.4254/wjh.v9.i25.1054
dx.doi.org/10.1016/jnefro.2015.10.013
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0015
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0020
dx.doi.org/10.1016/j.nefro.2018.02.013
dx.doi.org/10.1053/j.gastro.2017.02.009
dx.doi.org/10.4254/wjh.v5.i1.43
dx.doi.org/10.4254/wjh.v10.i7.509
mailto:sailorleo20@hotmail.com
mailto:unhbox voidb@x {special {ps:18 TD$DIFF}}lcalleg@saludcastillayleon.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.2019.06.008
https://doi.org/10.1016/j.nefro.2019.06.006
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0060
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0065
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070
http://refhub.elsevier.com/S2013-2514(20)30101-2/sbref0070

NEFROLOGIA. 2020;40(4):474-490 481

4. Chirumbolo S, Vella A, Ortolani R, De Gironcoli M, Solero P,
Tridente G, et al. Differential response of human basophil
activation markers: a multi-parameter flow cytometry
approach. Clin Mol Allergy. 2008;6:12.

5. Chirumbolo S. Basophil activation test in allergy: time for an
update? Int Arch Allergy Immunol. 2012;158:99-114.

6. Chirumbolo S, Brizzi M, Ortolani R, Vella A, Bellavite P.
Inhibition of CD203c membrane up-regulation in human
basophils by high dilutions of histamine: a controlled
replication study. Inflamm Res. 2009;58:755-64.

7. Mommert S, Kleiner S, Gehring M, Eiz-Vesper B, Stark H,
Gutzmer R, et al. Human basophil chemotaxis and activation
are regulated via the histamine H4 receptor. Allergy.
2016;71:1264-73.

8. Tedeschi A, Lorini M, Arquati M, Miadonna A. Regulation of
histamine release from human basophil leucocytes: role of
H1, H2 and H3 receptors. Allergy. 1991;46:626-31.

9. Chirumbolo S, Bjorklund G, Vella A. Using a
CD45dim/CD123bright/HLA-DRneg phenotyping protocol to
gate basophils in FC for airway allergy. CD123 does not
decrease. Adv Respir Med. 2017;85:193-201.

10. Santos AF, Bécares N, Stephens A, Turcanu V, Lack G. The
expression of CD123 can decrease with basophil activation:
implications for the gating strategy of the basophil activation
test. Clin Transl Allergy. 2016;6:11.

11. Chirumbolo S. Major pitfalls in BAT performance may be
caused by gating protocols and CD63% cut off evaluation.
Cytometry A. 2014;85:382-5.

12. Moharana AK, Bhattacharya SK, Mediratta PK, Sharma KK.
Possible role of histamine receptors in the central regulation
of immune responses. Indian J. Physiol Pharmacol.
2000;44:153-60.

13. Jutel M, Blaser K, Akdis CA. The role of histamine in
regulation of immune responses. Chem Immunol Allergy.
2006;91:174-87.

Salvatore Chirumbolo®*, Geir Bjgrklund®, Antonio Vella®

@ Department of Neurosciences, Biomedicine and Movement
Sciences, University of Verona, Verona, Italy

b Council for Nutritional and Environmental Medicine (CONEM),
Mo i Rana, Norway

¢ Unit of Immunology and Cytofluorimetry-AOUI, Policlinico GB
Rossi piazzale AL Scuro 10, 37134 Verona, Italy

* Corresponding author.
E-mail address: salvatore.chirumbolo@univr.it
(S. Chirumbolo).

https://doi.org/10.1016/j.nefro.2019.06.005

0211-6995/© 2019 Sociedad Espaiiola de Nefrologia. Published
by Elsevier Espafia, 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/).

Necrotising glomerulonephritis in a patient with HIV, HCV

and visceral leishmaniasis™

Glomerulonefritis necrosante en un paciente con VIH, VHC y

leishmaniasis visceral

Dear Editor,

Concomitant human immunodeficiency virus (HIV) infection
and visceral leishmaniasis is frequent and follows a torpid
and recurrent course. Kidney involvement includes glomeru-
lonephritis and tubular impairment. We report an uncommon
case.

A 46-year-old man addicted to alcohol and parenteral drugs
was diagnosed in 2006 with stage C HIV infection and hep-
atitis C virus (HCV) genotype 4. He started highly active
antiretroviral therapy (HAART) in 2011, following his first
episode of decompensated ascites due to cirrhosis with a
Child-Pugh score of C, with portal hypertension, splenomegaly
and pancytopenia. He voluntarily suspended HAART in May
2015 and restarted it in November 2016 (raltegravir, abacavir
and lamivudine). A month later, with an undetectable viral

DOI of original article:
https://doi.org/10.1016/j.nefro.2019.05.003.

load and no immune restoration (CD4+T cells 74/mm?3), he
developed non-oliguric acute kidney failure (peak creatinine
5.7 mg/dl), mixed proteinuria of 2 g/day, microhaematuria and
swelling on the back of the tongue (Fig. 1). A biopsy demon-
strated severe epithelial dysplasia and mucosal candidiasis.
Complementary tests revealed decreased C3, polyclonal gam-
mopathy, increased immunoglobulins and kappa and lambda
chains, and positive antinuclear antibodies (ANAs) (1/640).
Cryoglobulins, a Mantoux test and serology (hepatitis B virus
[HBV], syphilis, Toxoplasma) were negative. Cytomegalovirus
(CMV) and Leishmania IgG and rK39 antigen in blood were
tested and found to be positive. PCR for Leishmania in the
tongue and bone marrow were negative. A kidney biopsy was
performed in which six glomeruli were identified, one with

* Please cite this article as: Puerta Carretero M, Ortega Diaz M, Corchete Prats E, Roldan Cortés D, Cuevas Tascon G, Martin Navarro JA,
et al. et al. Glomerulonefritis necrosante en un paciente con VIH, VHC y leishmaniasis visceral. Nefrologia. 2020;40:481-484.
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