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Prognostic implication of thyroid hormones among

Check for
updates

patients with acute kidney injury

Implicacion prondstica de las hormonas tiroideas en pacientes con

insuficiencia renal aguda

Dear Editor,

A recent prospective study of thyroid functions among 35
patients with AKI found that 80% of them had thyroid dysfunc-
tion. The presence of thyroid dysfunction was not associated
with prognostic implications among these patients.! We
attempted to prospectively assess thyroid functions at the
time of diagnosis of AKI in a larger cohort and try to assess
if initial thyroid dysfunction had any prognostic implications
on outcomes.

Adult patients admitted with renal injury or those who
developed AKI during hospitalization were prospectively
recruited for this observational study after informed consent
for over a period of one year. The study was approved by
the Institutional Research and Ethics committee of Christian
Medical College and Hospital, Ludhiana. The diagnosis of AKI
was made as per AKIN working group.” Pregnant women,
patients with pre-existing thyroid disease including those on
thyroxine supplements or anti-thyroid drugs, patients who
received iodine contrast agents prior to recognition with AKI
and patients on drugs which interfere with thyroid function
were excluded.

Baseline clinical information was collected from the
patient and from the charts. The type of AKI-pre-renal, renal,
post renal-was then noted. Serum sample was taken for test-
ing free T3(FT3), free T4(FT4) and TSH levels which were
determined using the electrochemiluminescence immunoas-
say on Cobas e411/601 immunoassay analyzer. All recruited
patients were first classified as having normal thyroid func-
tions (euthyroid) or having thyroid dysfunction. Patients with
thyroid dysfunction were classified into six different types; pri-
mary hyperthyroidism, subclinical hyperthyroidism, primary
hypothyroidism, subclinical hypothyroidism, non-thyroidal
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Illness and central hypothyroidism. After baseline investiga-
tions, the patients were followed up till discharge from the
hospital or in-hospital death.

One hundred and forty-seven patients with a mean age
of 57.8 +£16.8 (range 20-95) years were consented. There were
93 males (63.27%) males and 54 females (36.73%). 49 patients
(33.33%) were with stage 1 AKI, 8 patients (5.44%) with stage
2 AKI, 90 patients (61.22%) with stage 3 AKI as per AKIN
classification.® Of 147 enrolled patients, pre-renal causes of
AKIwere seen in 35(25.80%) patients, renal causes in 13(8.84%)
patients, a combination of pre-renal and renal causes in
98(66.67%) patients and combination of post-renal and renal
causes in 1(0.68%) patient.

Thyroid dysfunction was seen in 114 (77.5%) patients with
acute kidney injury. The spectrum of thyroid dysfunction is
given in Fig. 1. Baseline characteristics in the patients with
AKI with and without thyroid dysfunction were comparable.

Regarding outcome, 47 (31.97%) patients died in hospital.
No significant association was found between the presence
of thyroid dysfunction and mortality among patients with
AKI (p-value=0.84). However, when we studied the associa-
tion of type of thyroid dysfunction and in-hospital mortality, it
was found that there was trend of increased in-hospital mor-
tality in patients with AKI having primary hyperthyroidism,
subclinical hyperthyroidism and non-thyroidal illness as com-
pared to those having euthyroidism, primary hypothyroidism
and subclinical hypothyroidism. Patients with AKI having TSH
value <2mlU/L were found to have higher mortality as com-
pared to those having TSH value > 2 mIU/L (40.70% vs 19.67%)
(p-value=0.007). Using a receiver operator curve (ROC) deter-
mination, we found that using a TSH cut off of <1.92 mIU/L
provided the best sensitivity and specificity for in hospital
mortality estimation in patients admitted with AKI and this
maybe a cut off useful for prognostication in patients with
AKI (Fig. 2). No significant association was found between thy-


https://doi.org/
http://www.revistanefrologia.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.03.016&domain=pdf
https://doi.org/10.1016/j.nefro.2021.11.009
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
mailto:scrnefrologia@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.2024.03.016
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.03.012&domain=pdf
https://doi.org/10.1016/j.nefro.2021.11.002
dx.doi.org/10.1053/j.ajkd.2021.06.004
dx.doi.org/10.1016/j.xkme.2021.05.002
dx.doi.org/10.1016/j.ekir.2021.09.008
dx.doi.org/10.1016/j.kint.2021.05.022
dx.doi.org/10.1016/j.kint.2021.04.024
dx.doi.org/10.1093/ckj/sft029
dx.doi.org/10.1046/j.1523-1755.2001.00006.x
dx.doi.org/10.2215/CJN.00910121
dx.doi.org/10.1016/j.transproceed.2019.12.008
dx.doi.org/10.1111/ctr.12389
mailto:m.alonsom94@gmail.com
mailto:tino.villanego@gmail.com
mailto:oscarstz86@hotmail.com
mailto:luisberbig@gmail.com
mailto:cristhian1124@hotmail.com
mailto:teresa_garcia_alvarez@yahoo.es
mailto:mauxiliadora.mazuecos.sspa@juntadeandalucia.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.2024.03.012
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.03.014&domain=pdf
https://doi.org/10.1016/j.nefro.2021.11.006
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
mailto:aelita.sv@gmail.com
mailto:laura.salanova@salud.madrid.org
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.2024.03.014
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.03.013&domain=pdf
https://doi.org/10.1016/j.nefro.2021.11.005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
mailto:javburmar@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.2024.03.013
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.03.015&domain=pdf
https://doi.org/10.1016/j.nefro.2021.11.007
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0015
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7832485/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7448712/
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0055
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0060
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0065
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
http://refhub.elsevier.com/S2013-2514(24)00074-9/sbref0075
https://doi.org/10.1093/ckj/sfab019
mailto:saliapol9@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.2024.03.015
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2022.11.025&domain=pdf
https://doi.org/10.1016/j.nefro.2021.11.007

NEFROLOGIA.2024;44(2):276-312

Euthyroidism
n=33 (22.4%) =
Total patients —
(n=147)
Thyroid ]
dysfunction —
n=114(77.5%)

hyp::ll:;:i‘;ism Non Thyroidal illness
n=10 (8.7%) ] LYRERL
n=48 (64.9%)
Subclinical
Hypothyroidism

n=17 (14.9%) ® Type 2
Non thyroidal illness n=4 (5.4%)

“=7f "1 'Non Thyroidal illness
(64.9%) - Type 4
BTy n=10 (13.5%)

Hyperthyroidism 'Non Thyroidal illness
n=4 (3.5%) ] Type 5
Subclinical e

f Non Thyroidal illness '
i

Hyperthyro:dism 'Non Thyroidal illness ‘
n=7 (6.2%) L. Type 6
Central n=1 (1..3%)
Hyperthyroidism
n=2 (1.8%)

Fig. 1 - Distribution of thyroid dysfunction among patients with acute kidney injury (n = 147). Central hypothyroidism was
differentiated from non-thyroidal illness by assessing hypothalmo-pituitary-adrenal axis with short Synacthen™ testing

when this was suspected clinically.
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Fig. 2 - Receiver operating curve (ROC) for TSH value that
best predicts in hospital mortality among patients with
acute kidney injury.

roid dysfunction and duration of hospital stay, requirement of
renal replacement therapy and number of RRTs in patients
with AKL

Our study confirmed that three out of four patients with
AKI have some thyroid dysfunction. Patients with TSH val-

ues <2 pIU/ml at diagnosis of AKI have double the risk of in
hospital death compared to patients with values > 2 mIU/L. No
large studies have looked at using thyroid dysfunction as a
prognostic marker for AKI.

The strengths of our study are the use a more robust def-
inition of AKI and a larger sample with over 60% of patients
with stage 3 AKI. However, we did only a single thyroid func-
tion test at diagnosis of AKI and did not repeat the sampling
during hospital stay or at discharge. The mortality outcomes
were also only noted for patients till first discharge and follow
up after discharge from hospital was not done.

In conclusion a low TSH value (<2mIU/L) at diagnosis of
AKI is indicative of a poorer prognosis and thyroid function
tests should be done in all patients with AKI.
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Expression of JC virus in a kidney transplant

Check for
updates

recipient with renal cell carcinoma

Expresion del virus JC en un receptor de trasplante renal con

carcinoma de células renales

Dear Editor,

JC virus (JCV), known as a cause of progressive multifocal
encephalopathy in immunocompromised patients, is a mem-
ber of the polyomavirus family. The tropism of JCV to the colon,
astrocyte, lymphocyte, and kidney epithelium is known, and
viral sequences and T antigen expression of JCV have been
demonstrated in medulloblastomas, lymphomas, and colon
tumors.! On the other hand, to our knowledge, JCV expres-
sion in renal cell carcinoma tissue has not been shown before.
Here, we describe a kidney transplant recipient with renal cell
carcinoma with the expression of JCV.

A 60-year-old man had cadaver-donor transplantation in
2001 after eleven years of hemodialysis. The post-transplant
follow-up was uneventful for twelve years, and mainte-
nance immunosuppression therapy consisted of cyclosporine,
mycophenolate mofetil and, prednisolone. In 2013, the patient
was diagnosed with diffuse B-cell lymphoma and received
six cycles of the R-CHOP (Rituximab, Cyclophosphamide,
Vincristine, Prednisolone) regimen. Also, cyclosporine was
switched to everolimus, and mycophenolate was discontinued
due to persistent cytopenia. Complete remission was achieved
after treatment, and no recurrence occurred during follow-up.

In 2017, routine ultrasound examination showed a
42 mm x 38 mm solid lesion in the middle part of the allograft
kidney. Laboratory tests were demonstrated as serum creati-
nine: 1.2mg/dL, 0.1g/day proteinuria. An ultrasound-guided

DOI of original article:
https://doi.org/10.1016/j.nefro.2021.11.007.

biopsy of the lesion was performed, and pathologic exam-
ination revealed renal cell carcinoma (papillary type). Also,
the simian virus 40 (SV40) large T antigen was detected by
immunohistochemistry in the adjacent renal medulla (Fig. 1).
Positron emission tomography and computed tomography
scans showed no evidence of metastases. Also, BK virus
deoxyribonucleic acid (DNA) was not detected in the serum
and urine samples. The JCV viral load was 12 x 106 copies, and
serum was negative. The patient refused the surgical removal
of the tumor, and he was under follow-up in the outpatient
clinic.

Renal cell carcinoma is the most common urogenital malig-
nancy after kidney transplantation. The risk is six to ten-fold
increased in kidney transplant recipients than in the general
population.? Advanced age of the donor and recipient, male
gender, smoking, and longer dialysis time are well-known
risk factors. Recently, BK virus (BKV) associated urogenital
malignancy has been described from various centers. The
oncogenic activity of the BKV was explained by the binding
of the large T antigen to the tumor suppressor gene of p53,
the same part of JCV and BKV.>* Also, JCV-associated urothe-
lial carcinoma, which develops with a similar mechanism,
has been described previously.” In our case, the diagnosis of
JCV was made by the presence of T antibody of SV40 in the
adjacent renal parenchyma and the detection of JC viruria.
Nevertheless, these data are not sufficient to show the onco-
genic activity of JCV in renal cell carcinoma. Well-designed
trials are needed to define the oncogenic potential of JCV in
urogenital malignancy.
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