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Ultrasonography of vascular access in the hands of

Check for
updates

nephrology and nephrological nursing
professionals in advanced chronic kidney disease
units: A tool to improve the quality of care

Ecografia del acceso vascular en manos de los profesionales de la
nefrologia y de la enfermeria nefrolégica en las unidades de
enfermedad renal crénica avanzada: una herramienta para mejorar

la calidad asistencial

Dear Editor,

The success of haemodialysis (HD) as a renal replacement
therapy technique depends largely on an adequate vascu-
lar access (VA), which maydetermine the success of a given
HD programme.>? The use of ultrasound in the advanced
chronic kidney disease (ACKD) unit,>* as well as interdisci-
plinary work,>® plays an important role in this activity.

Clinical guidelines show a degree of discordance regarding
the performance of preoperative vascular mapping and the
ultrasound monitoring of arteriovenous fistulas (AVF) in the
ACKD stage.” The results from our ACKD unit following the
introduction of VA ultrasound are presented. Our hypothesis
is that performing preoperative vascular mapping and ultra-
sound follow-up improves quality of care. This is in line with
the recommendations of the Spanish Multidisciplinary Vascu-
lar Access Group (GEMAV) Clinical Guidelines.”

Our unit covers around 430,000 inhabitants with 343 preva-
lent HD patients. In order to optimise resources and actions to
increase the number of incident and prevalent patients with
native arteriovenous fistula (nAVF), as well as to reduce their

DOI of original article:
https://doi.org/10.1016/j.nefro.2024.06.005.

complications and increase their longevity, in June 2020, our
hospital’s nephrology department opened a specific VA ultra-
sound outpatient consult, associated with the ACKD unit, and
managed by the same team. Following the incorporation of the
VA ultrasound consult, the next step, to improve the manage-
ment and consequently the outcomes of VA, was the creation
of a vascular access programme for haemodialysis, based on
the training and implementation of an interdisciplinary team
including of nephrologists, nephrology nursing, cardiovascu-
lar surgery (CVS) and interventional vascular radiology (IVR),
with the assignment of specific functions.

To analyse the impact of launching the programme in June
2020, the number of patients who started HD with AVF was
assessed in four periods: two years prior to the creation of the
consults facility (2019-2020) and two years after (2021-2022)
(Fig. 1). A total of 154 HD incident patients from the ACKD
unit were analysed from these periods. The percentages of
patients who started HD through AVFwere 63.27% (n=31),
50% (n=16), 74.36% (n=29) and 85.29% (n=29) in the 1st, 2nd,
3rd, and 4th periods, respectively. The Pearson Chi-square
shows that there is a higher expected frequency of fistulas
in period 4, while there is a lower frequency than expected in
period 2 (p<0.05). The current percentage of AVF and CVCs
(central venous catheters) in prevalent patients in the HD


https://doi.org/
http://www.revistanefrologia.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.11.026&domain=pdf
https://doi.org/10.1016/j.nefro.2024.02.008
dx.doi.org/10.1016/j.nefroe.2021.09.005
dx.doi.org/10.4321/S2254-28842019000200010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://info@friat.es
https://fundacionrenal.com/tu-tambien-nos-puedes-ayudar-a-prevenir-la-enfermedad-renal-desde-la-infancia-con-renata-mi-nefrologa/30/08/
https://fundacionrenal.com/tu-tambien-nos-puedes-ayudar-a-prevenir-la-enfermedad-renal-desde-la-infancia-con-renata-mi-nefrologa/30/08/
https://fundacionrenal.com/tu-tambien-nos-puedes-ayudar-a-prevenir-la-enfermedad-renal-desde-la-infancia-con-renata-mi-nefrologa/30/08/
dx.doi.org/10.1371/journal.pone.0178128
dx.doi.org/10.1186/s40594-017-0077-0
dx.doi.org/10.1177/1757975910393585
dx.doi.org/10.1053/j.ajkd.2012.12.014
mailto:mdarenas@friat.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.2024.11.008
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.11.026&domain=pdf
https://doi.org/10.1016/j.nefro.2024.05.003
dx.doi.org/10.1038/s41581-020-0315-4
dx.doi.org/10.1016/j.kint.2023.01.006
dx.doi.org/10.1038/s41581-023-00759-0
https://www.elmundo.es/madrid/2021/01/13/5ffdf58afdddff39198b45d5.html
https://www.elmundo.es/madrid/2021/01/13/5ffdf58afdddff39198b45d5.html
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
mailto:claudiayustelozano@yahoo.es
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.nefroe.2024.11.017
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.11.026&domain=pdf
https://doi.org/10.1016/j.nefro.2024.05.006
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0050
mailto:zoilastany@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.2024.11.019
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.11.026&domain=pdf
https://doi.org/10.1016/j.nefro.2024.05.006
dx.doi.org/10.1210/jc.2012-3548
dx.doi.org/10.1016/0090-3019(96)00215-7
dx.doi.org/10.1016/0090-3019(96)00215-7
dx.doi.org/10.4103/2230-8210.172273
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0070
dx.doi.org/10.4158/EP.2.5.353
dx.doi.org/10.1152/ajprenal.1993.264.2.F348
dx.doi.org/10.4103/2230-8210.84869
dx.doi.org/10.1097/01.AOG.0000161811.02155.68
dx.doi.org/10.1530/EDM-18-0052
dx.doi.org/10.1016/j.ajog.2020.10.027
mailto:gerrygeorge007@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.nefro.2024.05.008
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.11.026&domain=pdf
https://doi.org/10.1016/j.nefro.2024.05.011
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
dx.doi.org/10.1038/ng0895-394
dx.doi.org/10.1681/asn.2019040414
dx.doi.org/10.1007/s00467-022-05491-8
dx.doi.org/10.1007/s00467-022-05510-8
dx.doi.org/10.1186/s12967-022-03698-9
dx.doi.org/10.1086/301955
dx.doi.org/10.1210/jcem-49-5-757
dx.doi.org/10.1007/s12098-020-03516-4
https://www.uptodate.com/contents/apparent-mineralocorticoid-excess-syndromes-including-chronic-licorice-ingestion?search=mineralocorticoid excess syndrome&amp;source=search_result&amp;selectedTitle=1%7E120&amp;usage_type=default&amp;display_rank=1
https://www.uptodate.com/contents/apparent-mineralocorticoid-excess-syndromes-including-chronic-licorice-ingestion?search=mineralocorticoid excess syndrome&amp;source=search_result&amp;selectedTitle=1%7E120&amp;usage_type=default&amp;display_rank=1
https://www.uptodate.com/contents/apparent-mineralocorticoid-excess-syndromes-including-chronic-licorice-ingestion?search=mineralocorticoid excess syndrome&amp;source=search_result&amp;selectedTitle=1%7E120&amp;usage_type=default&amp;display_rank=1
https://www.uptodate.com/contents/apparent-mineralocorticoid-excess-syndromes-including-chronic-licorice-ingestion?search=mineralocorticoid excess syndrome&amp;source=search_result&amp;selectedTitle=1%7E120&amp;usage_type=default&amp;display_rank=1
https://www.uptodate.com/contents/apparent-mineralocorticoid-excess-syndromes-including-chronic-licorice-ingestion?search=mineralocorticoid excess syndrome&amp;source=search_result&amp;selectedTitle=1%7E120&amp;usage_type=default&amp;display_rank=1
mailto:cristinahernandeztejedor@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.2024.11.025
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.11.026&domain=pdf
https://doi.org/10.1016/j.nefro.2024.05.011
dx.doi.org/10.1128/CMR.00045-16
dx.doi.org/10.1080/14787210.2020.1699055
dx.doi.org/10.1080/1040841X.2020.1760786
dx.doi.org/10.1056/NEJMra2111003
dx.doi.org/10.1007/s10096-021-04322-2
dx.doi.org/10.1056/nejmcps1609391
dx.doi.org/10.4132/KoreanJPathol.2012.46.1.10
dx.doi.org/10.1111/tid.13699
dx.doi.org/10.1016/j.cld.2012.03.013
dx.doi.org/10.1055/s-0040-1710594
dx.doi.org/10.1016/S0213-005X(10)70005-7
dx.doi.org/10.1016/j.eimc.2016.02.026
dx.doi.org/10.1016/j.cmi.2022.02.029
dx.doi.org/10.4137/cmt.s2035
mailto:emilio.guirao@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.nefro.2024.06.004
http://crossmark.crossref.org/dialog/?doi=10.1016/j.nefroe.2024.11.026&domain=pdf
https://doi.org/10.1016/j.nefro.2024.06.005

NEFROLOGIA. 2024;44(6):894-920

911

INCIDENCE %

90.00% 85.29%

80.00% 74.36%

70.00%
63.27%

60.00%

50.00%
50.00%

40.00%

p<0.05 p<0.05

p<0.05
30.00%

20.00%
10.00%

0.00%

PERIOD 1 - 2019 PERIOD 2-2020  PERIOD 3 - 2021 PERIOD 4 - 2022

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

PREVALENCE %
76.49%
65.88%
AVF
34.12%
CcvC
28.51%
1 June 2020 31 December 2023

Figure 1 - Incidence and prevalence of AVF after initiation of VA ultrasound consultation.

units of our area as of 31 December 2023 was 76.49% (n=244)
and 23.51% (n=75), respectively. The change in prevalence
from 01/06/2020 (start of the VA ultrasound consultation) to
31/12/2023 is shown in Fig. 1. The prevalence of AVF increased
from 65.88% (n=222) to 76.49% (n=244) and the prevalence of
catheters fell from 34.12% (n=115) to 23.51% (n="75).

Our area currently meets the standards established by
GEMAV regarding the incidence of patients from the ACKD unit
who start HD with AVF, and the prevalence of HD patients with
AVF; both are higher than 75%.”

The inclusion of VA ultrasound in the ACKD unit provides
additional advantages in patient follow-up and in fact other
studies have shown results similar to ours.'? If, after shared
decision-making, the patient ultimately opts for HD, a preop-
erative vascular map is performed, as well as AVF monitoring
after its creation in the ACKD stage. If any dysfunction is
detected in the AVF, an ultrasound diagnosis is performed
and an elective treatment is proposed. If the nephrologist in
charge observeprogression in the degree of renal function,
a preferential preoperative vascular map will be performed
in the same ACKD unit to prioritise AVF creation. This opti-
mises the use of time and resources (both physical -the need
for another consultation for ultrasound- and in terms of
personnel), while successfully implementing comprehensive
treatment and increasing patient satisfaction by centralising
their care needs in the ACKD team.>° Based on our results,
we can conclude that the use of ultrasound by the nephrol-
ogist as the main diagnostic tool in VA has provided a high
degree of autonomy and greater control in the management
of a vital procedure for HD patients. This, together with the
creation of the vascular access programme for haemodialysis,
which facilitates a close collaboration with other specialties
required to achieve a VA, has resulted in a reduction in the per-
centage of patients who start HD with an inadequate VA thatis
not suitable for them. All this has been possible thanks to the

involvement and motivation of the healthcare professionals
involved in the program.

REFERENCES

. Gruss E, Portolés J, Tato A, Hernandez T, Lopez-Sanchez P,

Velayos P, et al. Clinical and economic repercussions of the
use of tunneled haemodialysis catheters in a health area.
Nefrologia. 2009;29:123-9.

. Nassar GM, Ayus JC. Infectious complications of the

hemodialysis access. Kidney Int. 2001;60:1-13.

. Mario M, Ibeas J, Malik J. Current role of ultrasound in

hemodialysis access evaluation. ] Vasc Access. 2021;22 Suppl
1:56-62.

. Rivera Gorrin M, Sosa Barrios RH, Ruiz-Zorrilla Lopez C,

Fernandez JM, Marrero Robayna S, Ibeas Lépez ], et al.
Consensus document for ultrasound training in the specialty
of Nephrology. Nefrologia. 2020;40:623-33.

. Allon M, Robbin ML. Increasing arteriovenous fistulas in

hemodialysis patients: Problems and solutions. Kidney Int.
2002;62:1109-24.

. Leblic Ramirez I, Riera del Moral L, Sanchez Villanueva R,

Stefanov Kiuri S, Alvarez Garcia L, Echarri Carrillo R, et al.
Efecto de un equipo multidisciplinar en el manejo del acceso
vascular para hemodidlisis. Nefrologia. 2024;44:

313-458.

. Ibeas J, Roca-Tey R, Vallespin ], Moreno T, Monux G,

Marti-Monro6s A, et al. Grupo Espanol Multidisciplinar del
Acceso Vascular (GEMAV): Spanish Clinical Guidelines on
Vascular Access for Haemodialysis. Nefrologia. 2017;37 Suppl
1:1-191.

. Lok CE, Huber TS, Lee T, Shenoy S, Yevzlin AS, Abreo K, et al.

National Kidney Foundation. KDOQI clinical practice
guideline for vascular access: 2019 update. Am ] Kidney Dis.
2020;75 Suppl 2:51-164.

. Schmidli J, Widmer MK, Basile C, de Donato G, Gallieni M,

Gibbons CP, et al. Editor’s choice- vascular access: 2018
clinical practice guidelines of the European Society for


http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0005
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0010
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0015
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0020
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0025
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0030
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0035
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0040
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045
http://refhub.elsevier.com/S2013-2514(24)00207-4/sbref0045

912 NEFROLOGIA. 2024;44(6):894-920

Vascular Surgery (ESVS). Eur ] Vasc Endovasc Surg. 2018;55
:1757-818.

10. Arangocillo I, Ligero JM, Vega A, Morales AL, Abad S, Macias N,
et al. Consulta de acceso vascular: resultados antes y después
de la instauracién de un programa multidisciplinar con
realizacién de ecografia Doppler de rutina. Nefrologia.
2018;38:616-21.

Florentina Rosique®*, Leonor Andugar?,
Adoracién Martinez-Losa?, Maria Dolores Arenas?,
Diana Manzano?, Fernando Hadad-Arrascue?,
Julio Garcia-Puente®, Daniel José Carbonell¢, Antonio Oceted,
Esperanza Melero?, José Luis Espinosa®,

Maria del Carmen Pérez®, Ruth Amairf, Nerea Manzanerof,
Hamazasp Simonyané, Norma Inés Venegas?,

Ebbermy Vasquez", Ana Dolores Martinez",
José Luis Albero?, Ramén Roca-Tey!, José Ibeas/,
Juan B. Cabezuelo?

@ Servicio de Nefrologia, Hospital Clinico Universitario Virgen de la
Arrixaca, Murcia, Spain
b Centros de la Fundacién Renal Madrid, Madrid, Spain

¢ Servicio de Cirugia Cardiovascular, Hospital Clinico Universitario
Virgen de la Arrixaca, Murcia, Spain

d Servicio de Radiologia Vascular Intervencionista, Hospital Clinico
Universitario Virgen de la Arrixaca, Murcia, Spain

€ Centro de Didlisis Fresenius Medical Care, El Palmar, Murcia,
Spain

f Centro de Didlisis RTS Yecla, Baxter, Murcia, Spain

& Centro de Didlisis RTS Abardn, Baxter, Murcia, Spain

h Centro de Didlisis Diaverum Caravaca, Murcia, Spain

1 Servicio de Nefrologia, Hospital Universitari Mollet, Barcelona,
Spain

J Servicio de Nefrologia, Parc Tauli Hospital Universitari, Barcelona,
Spain

* Corresponding author.
E-mail address: flori.rosique@gmail.com (F. Rosique).

2013-2514/© 2024 Published by Elsevier Espana, S.L.U. on
behalf of Sociedad Espafiola de Nefrologia. This is an
open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
https://doi.org/10.1016/j.nefroe.2024.11.026

Toward optimization and excellence via a

Check for
updates

multidisciplinary care model for patients with
chronic kidney disease in Spain: The

CARABELA-CKD initiative

Hacia la optimizacidn y la excelencia a través de un modelo de
atencion multidisciplinar a los pacientes con enfermedad renal
créonica en Espana: la iniciativa CARABELA-CKD

Dear Editor,

Despite its significant impact on public health, chronic kid-
ney disease (CKD) is often referred as a silent epidemic due
to its low diagnosis rate and the lack of awareness among
the global population. The estimated prevalence of CKD in
adults in Spain is 15.1%.! Several modifiable factors influence
the development of CKD, including hypertension, diabetes,
obesity, dyslipidemia, smoking, hyperuricemia, and cardio-
vascular disease.” The increasing prevalence of these major
risk factors, along with the progressive aging of the popula-
tion, are contributing to a significant rise in the CKD burden
that will surely continue to grow in the next years.? According

DOI of original article:
https://doi.org/10.1016/j.nefro.2024.06.005.

to data from The Global Kidney Health Atlas 2019, 759 patients
per million population receive kidney replacement therapies
(KRT) due to the progressive deterioration of renal function
over the course of disease.* Indeed, in the last decade the
prevalence of advanced CKD requiring KRT has increased by
30%.> In addition to impairing health-related quality of life,
CKD imposes a significant economic burden, accounting for
more than 3% of all healthcare costs.®

The best strategy to reduce mortality and sanitary costs is
through effective, standardized and coordinated clinical man-
agement of factors potentially related to CKD, with the specific
aim of preventing disease progression and achieving early
diagnosis and treatment.

Patient-reported outcomes measures (PROM) and patient-
reported experience measures (PREM) are increasingly rec-
ognized as essential components of comprehensive patient-
centered CKD care. These tools allow patients to describe the
impact of their disease on their health status, share their
experiences, and provide feedback on the quality of care
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