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RESUMEN

Introduccién: El trasplante alogénico de progenitores hematopoyéticos es un procedimiento
ampliamente utilizado y el desarrollo de enfermedad injerto versus huésped (EIVH) una
complicacién frecuente. El compromiso glomerular por EIVH es excepcional.
Objetivo: Describir la presentacién clinica e histopatolégica de pacientes con enfermedad
glomerular secundaria a EIVH.
Material y métodos: Se reviso retrospectivamente el registro uruguayo de glomerulopatias en
busca de biopsias renales de pacientes con EIVH demostrada.
Resultados: Se identific6 a 7 pacientes, 4 de sexo masculino, edad 41 (8-58) anos. La
presentacién clinica-analitica mas frecuente fue el sindrome nefrético. Los hallazgos his-
topatolégicos fueron glomerulonefritis membranosa (4), esclerohialinosis segmentaria y
focal (1), glomerulonefritis membranoproliferativa (1) y microangiopatia trombética (1).
La totalidad de pacientes se trataron con corticoides asociados con inmunosupresores,
mas frecuentemente micofenolato mofetilo y rituximab. Presentaron remisién completa
5 pacientes, remisién parcial 1 y no remisién 1. La combinacién de corticoides con rituxi-
mab mostré una buena tasa de respuesta en quienes se presentaron con podocitopatia en
la biopsia renal.
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Glomerular disease in chronic graft versus host disease

ABSTRACT
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Introduction: Allogeneic hematopoietic progenitor cell transplantation is a widely used
procedure, and graft-versus-host disease (GVHD) is a common complication. Glomerular
involvement due to GVHD is exceptional.

Objective: to describe the clinical and histopathological presentation of patients with glome-
rular disease secondary to GVHD.

Materials and methods: A retrospective review of the Uruguayan registry of glomerulopathies
was conducted to identify renal biopsies from patients with confirmed GVHD.

Results: Seven patients were identified, 4male, with a median age of 41 years (range
8-58). The most common clinical and analytical presentation was nephrotic syndrome.
Histopathological findings included membranous glomerulonephritis (4), segmental and
focal sclerohyalinosis (1), membranoproliferative glomerulonephritis (1), and thrombotic
microangiopathy (1). All patients were treated with corticosteroids in combination with
immunosuppressors, most frequently mycophenolate mofetil and rituximab. Five patients
achieved complete remission, one had partial remission, and one did not respond. The com-
bination of corticosteroids with rituximab showed a good response rate in those presenting

with podocytopathy in the renal biopsy.
© 2025 Sociedad Espaiiola de Nefrologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

Introduccién

El trasplante alogénico de progenitores hematopoyéticos
(TAPH) es un procedimiento ampliamente utilizado para el
tratamiento de multiples enfermedades hematolégicas®. Una
complicacién del TAPH es la enfermedad de injerto versus
huésped (EIVH), que puede desarrollarse de forma aguda
durante los 100 primeros dias post-TAPH (EIVH-a) o ser
una complicacién crénica (EIVH-c) cuando ocurre después
de ese periodo de tiempo?. La EIVH-c es la complicacién
tardia mas frecuente en pacientes con TAPH, presente en
40-80% de pacientes trasplantados, y responsable de ele-
vada morbimortalidad®. Las manifestaciones mas comunes
del EIVH-c son cutdneas y mucosas (liquen plano, lesiones
esclerodermiformes, erosiones de mucosas con lesiones ulce-
radas), gastrointestinales y hepaticas’.

El rinén puede verse afectado en el curso del TAPH
como consecuencia de toxicidad farmacolégica vinculada al
acondicionamiento pre- trasplante, sepsis, o toxicidad por
anticalcineurinicos utilizados para prevenir la EIVH*. Esta
afectacién puede ser a forma de fracaso renal agudo con una
incidencia del 50-75%°, o presentarse como enfermedad renal
crénica con rangos de incidencia reportados entre el 7 y el
66% segun las series®. El compromiso glomerular secundario
a EIVH-c es una complicacién excepcional, con una preva-
lencia menor al 2% en las series publicadas. Los patrones
histopatolégicos mas frecuentes son la nefropatia membra-
nosa y la enfermedad a cambios minimos, seguidas por
lesiones mucho menos frecuentes como glomeruloesclerosis
focal y segmentaria, glomerulonefritis membranoprolifera-
tiva, nefropatia IgA, glomerulonefritis crescéntica y lesiones
glomerulares simil-nefritis lipica’. El objetivo del presente
trabajo es describir las caracteristicas clinicas y analiticas de

pacientes con EIVH-c a los que se realiz6 biopsia renal por
presentar manifestaciones de lesién glomerular.

Material y métodos

Pacientes. Se revisé retrospectivamente el registro uruguayo
de glomerulopatias (RUG), en busca de biopsias renales de
pacientes receptores de TAPH con diagnéstico de EIVH-c
confirmado. Se incluyeron pacientes con edad > 14 anos, biop-
siados en el periodo 2000-2024. E1 RUG se inici6 en 1970 en la
Unidad Académica de Nefrologia de la Facultad de Medicina,
Universidad de la Reptublica y progresivamente fue incluyendo
datos de pacientes con enfermedad glomerular confirmada
por biopsia. Desde el ano 2000 el reporte de las biopsias rena-
les es obligatorio, por lo que el RUG retine la informacién de la
totalidad de biopsias renales realizadas en el pais®. Se revis6 la
historia clinica de los pacientes incluidos, obteniéndose datos
epidemiolégicos, enfermedad que determiné la indicacién de
TAPH, farmacos recibidos durante el proceso de acondicio-
namiento pretrasplante, presentacién clinica nefrolégica, y
datos analiticos previos y posteriores a la realizaciéon de la
biopsia renal.

Para evaluar la respuesta renal a los tratamientos estable-
cidos, se definié remisién completa frente a la reduccién de
proteinuria < 0,3 g/dia, reduccién de creatininemia a valores
basales previos al desarrollo de compromiso renal y albumi-
nemia > 3,5g/dl; remisién parcial frente a la reduccién de
proteinuria < 3,5 g/dia y > 0,3 g/dia y estabilizacién en valores
de creatininemia no superiores a 25% sobre los valores basa-
les previos al desarrollo de compromiso renal, y no remisién
frente al no cumplimiento de las definiciones previas.

Aspectos éticos. El protocolo de estudio fue aprobado por
el Comité de Etica de la Investigacién del Hospital de Clini-
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Tabla 1 - Caracteristicas de la poblacion, TAPH, EIVS —no renal— y tratamiento recibido

Caso 1 Caso 2 Caso 3 Caso 4 Caso 5 Caso 6 Caso 7
Edad al TAPH (afos) 58 16 55 41 14 8 55
Sexo (M/F) M F M F M M F
Enfermedad hematolégica LAM LLA LNH LAM LAM LLA LAM
Compatibilidad del donante de MO I I I E E 1 1
Tratamiento de acondicionamiento ~ FLU/MEL FLU/RCT FLU/MEL  CF/BU CF/BU/ETO CF/RCT ARA-C -DAU
Profilaxis de EIVH CsA CsA/MMF CsA/Mtx CsA/MMF CsA CsA/MMF CsA
Tiempo TAPH-inicio EIVH (dias) 120 120 90 90 90 90 450
Manifestaciones de EIVH (no-renal)  C/D/H C/M/H/O/R/A  C/H C/M/H C/M/H/O/R C/R M/H/O
Tratamiento de EIVH CC/MMF/CsA  CC CC/CsA CsA CC/MMF/CsA  CC/MMF CC/CsA/Rtx

Manifestaciones de EIVH: cutaneas (C), mucosas (M), digestivas (D), hepaticas (H), oculares (O), respiratorias (R), osteoarticulares (A).

ARA-C: arabinésido de citosina; BU: busulfan; CC: corticoides; CF: ciclofosfamida; CsA: ciclosporina A; DAU: daunorrubicina; E: donante empa-
rentado; EIVS: enfermedad injerto versus huésped; ETO: etopdsido; I: donante idéntico; F: femenino; FLU: fludarabina; LAM: leucemia aguda
mieloblastica; LLA: leucemia linfoblastica aguda. LNH: linfoma no Hodgkin; M: masculino; MEL: melfalan; MMF: micofenolato mofetilo; Mtx:
metotrexato; RCT: radiacién corporal total; Rtx: rituximab; TAPH: trasplante alogénico de progenitores hematopoyéticos.

Tabla 2 - Presentacion clinica, histopatologia, tratamiento y evoluciéon del compromiso glomerular asociado a EIVH

(EIVH-G)

Caso 1 Caso 2 Caso 3 Caso 4 Caso 5 Caso 6 Caso 7
Edad al 60 18 56 42 20 17 57
diagnéstico
EIVH-G
(anios)
Tiempo 630 690 480 360 2160 3240 450
TAPH-
EIVH-G
(dias)
Manifestacién SN SN SN SN SN IRRP SN
nefrolégica
Creatininemia 1.1 0.5 1.4 0.8 0.5 3.1 0.4
(mg/dl)
Proteinuria 2.54 11 16 7.68 11.7 SD 2.2
(g/dia)
Histopatologia: GM (E1) EHSF GNMP GM (E1) GM (E2) MAT GM (E1)
patrén MO
Histopatologia: IgG+/K+/L+ 1gG-/IgM- C3+(pc)/1gG- IgG + +/IgM- IgG ++(pc)/IgM  1gG-/IgM- IgG+++(pc)/IgM
IF indirecta /Pla2r +/IgM- /1gA-/Clg- /1gM-/IgA- /1gA-/Clq- +/IgA-/Clq- /1gA-/Clg- -/IgA-/Clq-
/IgA-/Clq /C3-/K-/L- /C1g-/K-/L- /C3-/K-/L- /C3-/K-/L- /C3-/K-/L- /C3-/K-/L-
-/C3- /Pla2r- /Pla2r-
Histopatologia: SD SD FP difusa, DC FP difusa, SD SD SD
ME en MBG, depbsitos SEp
depésitos SEn
e IM
Tratamiento CC/Rtx CC/Rtx CC/MMF CC/CsA/Rtx Ccc CC/MMF/EVE CC/CsA/Rtx
Seguimiento 15 14 100 72 96 24 34
(meses)
Respuesta al RC RC RP RC RC NR? RC
tratamiento

C1q: fraccién C1lq del complemento; C3: fraccién C3 del complemento; CC: corticoides; CsA: ciclosporina A; DC: doble contorno; E1: estadio 1; E2:
estadio 2; EHSF: esclerohialinosis segmentaria y focal; EIVH-G: compromiso glomerular por enfermedad injerto versus huésped; EVE: everolimus;
FP: fusion pedicelar; GM: glomerulonefritis membranosa; GNMP: glomerulonefritis membranoproliferativa; IF: patrén de inmunofluorescencia
indirecta en histopatologia; IgA: inmunoglobulina A; IgG: inmunoglobulina G; IgM: inmunoglobulina M; IM: depdsitos intramembranosos; IRRP:
insuficiencia renal rdpidamente progresiva; K: cadena ligera kappa; L: cadena ligera lambda; MAT: microangiopatia trombdtica; MBG: membrana
basal glomerular; ME: hallazgos histopatolégicos en la microscopia electrénica; MMF: micofenolato mofetilo; MO: patrén histopatoldgico en la
microscopia 6ptica; NR: no remisién; P: remisién parcial; pc: depésitos pericapilares; Pla2r: receptor de la fosfolipasa A2; RC: remisién completa;
Rtx: rituximab; SD: sin dato; SEn: depdsitos subendoteliales; SEp: depésitos subepiteliales; SN: sindrome nefrético; TAPH: trasplante autégeno
de progenitores hematopoyéticos.

@ Ingreso a programa de didlisis crénica.
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Figura 1 - Caso 1. Vista panoramica de fragmento cortical —tricromico de Masson— (a). Glomérulo donde se visualizan asas
capilares rigidas (flechas) —acido peryddico de Schiff— (b). Asas capilares con microespiculas (flechas) en el sector externo
de la membrana basal glomerular —metenamina argéntica— (c). Inmunohistoquimica con positividad intensa para
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cas de la Facultad de Medicina (N.° 55-24). Las enfermedades
glomerulares son de denuncia obligatoria en Uruguay y al
momento de su realizacién se obtiene consentimiento infor-
mado mediante el cual los pacientes aceptan que los datos
obtenidos de la biopsia renal, asi como los datos clinicos
recabados en el momento de realizacién de la misma, sean
utilizados con fines de investigacion.

Resultados

Poblacién. Fueron incluidos 7 pacientes biopsiados en el
periodo estudiado, 4 de sexo masculino, y edad de 41 (8-
58) anos. En la tabla 1 se muestran las caracteristicas de los
pacientes, y los datos vinculados a la enfermedad hematolé-
gica, TAPH y desarrollo de EIVH.

Enfermedad injerto versus huésped. Presentaron manifesta-
ciones extra renales de EIVH antes de los primeros 100 dias
del TAPH 4/7 pacientes. Las manifestaciones mas frecuentes
fueron las cutdneas presentdndose como lesiones hiperpig-
mentadas, en la mucosa oral como liquen plano y hepaticas
principalmente como elevacién de las transaminasas hepati-
cas. En todos los casos se indic6 profilaxis de EIVH, siendo la
ciclosporina A el farmaco mas utilizado. Ningin paciente se
presentd de inicio con manifestaciones renales atribuibles a
EIVH. El tratamiento inmunosupresor de las manifestaciones
de EIVH incluy6 en todos los casos el uso de corticosteroides,
a los que se asociaron con diferente frecuencia ciclosporina A,
micofenolato mofetilo y rituximab (tabla 1).

Enfermedad glomerular vinculada a EIVH. En la tabla 2 se
muestran los hallazgos histopatolégicos mas relevantes de
los pacientes de la cohorte. La edad al momento de desa-
rrollar manifestaciones renales fue 42 (17-60) afos. El tiempo
entre el TAPH y el desarrollo de manifestaciones atribui-
bles a enfermedad glomerular fue 1.144 (360-3240) dias. La
presentacién clinica mas frecuente fue el sindrome nefré-
tico (6/7), con proteinuria 8,58 (2,2-16) g/dia, creatininemia

1,1mg/dl y una mediana 0,8 mg/dl. El patrén histopatolégico
mas frecuente fue de glomerulonefritis membranosa (GM)
(4/7), menos frecuentemente los hallazgos fueron compatibles
con esclerohialinosis segmentaria y focal (EHSF), glomeru-
lonefritis membranoproliferativa (GNMP) y microangiopatia
trombética (MAT). Uno de los casos con GN (caso 1) presentaba
positividad para Pla2r por inmunofluorescencia en la muestra
de tejido, con negatividad de anticuerpos anti Pla2r plasmati-
cos. En la figura 1 se muestran los hallazgos histopatolégicos
mads relevantes de cada caso.

El tratamiento incluyé en todos los casos la administra-
cién de corticoides, recibiendo bolos de metilprednisolona y
luego prednisona, asociados a rituximab (4/7), micofenolato
mofetilo (2/7) o ciclosporina (2/7).

Larespuesta al tratamiento instituido fue satisfactoria, con
remisién completa en 5/7 y remisién parcial en 1/7. En un solo
caso (caso 6) no hubo respuesta. Se trataba de un paciente que
se presentd clinicamente con una insuficiencia renal répida-
mente progresiva, mostrando en la histopatologia un patrén
compatible con microangiopatia trombética, que determiné la
necesidad de inicio de didlisis crénica.

Discusion

Presentamos una serie de pacientes con enfermedad glomeru-
lar vinculada EIVH crénica. En todos los casos el compromiso
glomerular aparecié en pacientes que presentaban otras
manifestaciones de EIVH. La presentacién clinica mas fre-
cuente fue el SN en contexto de GM y con menor frecuencia
EHSF, coincidente con otros reportes (tabla 3). El hallazgo
de MAT, presente en nuestro grupo y otras series (tabla 3),
puede ser consecuencia de actividad inmunolégica de la EIVH
o del tratamiento con inhibidores de la calcineurina utiliza-
dos como profilaxis de esta. En nuestro caso (caso 6), la MAT
apareci6 luego del desarrollo de EIVH, en un paciente con mul-
tiples manifestaciones extra renales de la enfermedad, lo que

anticuerpos contra fosfolipasa A2 en la membrana basal glomerular (d). Caso 2. Vista panoramica de fragmento cortical
—tricrémico de Masson-—a). Glomérulo donde se visualizan asas capilares rigidas (flechas) —acido peryédico de Schiff—(b).
Membranas basales delgadas (flechas) sin espiculas ni dobles contornos -metenamina argéntica- (c). Microscopia
electrénica donde se visualiza asa capilar glomerular sin depésitos y fusion pedicelar difusa (flechas) (d). Caso 3. Glomérulo
con hipercelularidad intracapilar segmentaria (flechas) —acido peryédico de Schiff— (a). Asas capilares a mayor aumento,
con ocasionales imagenes de dobles contornos (flechas) —acido peryédico de Schiff—(b). Glomérulo con imagenes
segmentarias de dobles contornos en la membrana basal glomerular (flechas) —metenamina argéntica— (c). Microscopia
electrénica donde se visualizan depésitos subendoteliales difusos (*) y fusion pedicelar (flechas) (d). Caso 4. Glomérulo
donde se visualizan asas capilares rigidas (flechas) —acido peryédico de Schiff— (a). Asas capilares glomerulares rigidas
(flechas) —metenamina argéntica—(b). Microscopia electrénica donde se visualizan depésitos subepiteliales regulares y
difusos (*) en el sector externo de la membrana basal glomerular, y fusién pedicelar difusa (flechas) (c y d). Caso 5.
Glomérulo donde se visualizan asas capilares engrosadas y rigidas (flechas) —acido peryédico de Schiff— (a). Espiculas
difusas en la vertiente externa de la membrana basal glomerular (flechas) —metenamina argéntica— (b y c).
Inmunofluorescencia directa con tincién para IgG con patrén pericapilar granular fino (d). Caso 6. Glomérulo con
plegamiento de las membranas basales (flechas); arteria interlobular con fibrosis miointimal (*) y arteriola con trombosis
luminal () —acido peryédico de Schiff— (a). Arteriola a mayor aumento, con oclusién completa de la luz (*) y colagenizacién
de la pared arteriolar (}) —acido peryédico de Schiff— (b). Vasos de diferente calibre con oclusién completa de la luz vascular
(¥) —metenamina argéntica— (c y d). Caso 7. Vista panoramica de fragmento cortical —acido peryédico de Schiff— (a).
Glomérulo donde si visualiza engrosamiento regular (flechas) de la membrana basal glomerular de las asas capilares -acido
peryédico de Schiff— (b). Glomérulo con asas capilares rigidas (flechas) —metenamina argéntica— (c). Inmunofluorescencia
directa con tincién para IgG con patrén pericapilar granular fino (d).
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Tabla 3 - Serie de casos de enfermedad glomerular asociada a enfermedad injerto versus huésped en receptores de

trasplante alogénico de progenitores hematopoyéticos publicados en el periodo 2014-2024

Autor (ano) Casos (n) Motivo TAPH  Acondicion- Presentacién  Patrén histo- Tratamiento Evolucién
amiento EIVH-G patolégico
Chanswangphuwana 4 LMC SD SN GM MMF RP
et al. (2014)’
LF-CG CyA + MMF + SN EHSF (BR-1)/ CC (BR-1)/CC + NR (BR-1) / RC
RCT GM (BR-2) CyA + MMF (BR-2)  (BR-2)
AA CyA + MMF + SN GM + NLclase GC+ CyA+MMF+ RC (1)
CF + RCT 1I-1v Rtx
LMC SD SN + IRRP No BR CC + CyA + MMF RC
Elghawy et al. (2022)* 2 SMD SD SN LGM CC + TAC RC
SMD SD SN LGM CC + TAC RC
Wong et al. (2016) 4 LAM FLU + MEL SN GM cc RP
LAM FLU + MEL SN GM CC + MMF + Rtx RP (2)
LF-CG FLU + MEL SN LGM CC + CyA RC
LAL RCT + ETO SN GM CC + TAC RC (3)
Mii et al. (2018)17 4 SMD FLU + CF AUA MAT Descenso de TAC NR
LNH CF + ETO IRA MAT CC SD
AA FLU + CF + IRA MAT CC RP
TIM
LAM CF + CIT IRA MAT CC + descenso CyA RP
Guillaume et al. (2023)'8 17 LAM (5p) SD SD MAT (4p) SD NR en MAT
LLC (3p) NTA (5p) RCenGMy
LH (3p) GM (4p) LGM (4)
LNH (2p) EHSF (1p)
SMD (1p) NIA (2p)
SD (3p) LGM (1p)
Hirokazu et al. (2000)*° 51 LAM (10p) SD IRA y SN MAT (2p) SD RC si NO-MAT
LAL (13p) GM (3p) NR casos con
LMG (7p) LGM (1p) MAT
LNH (5p) EHSF (1p)
AA (1p) GPM (3p)
SD (15p)

RC inicial con CC + CyA, recaida que se traté con Rtx + MMF con RC sostenida.

NR con CC, se asoci6 Rtx y se obtuvo RP.
RP con CC, se asoci6é TAC y se obtuvo RC.
Se trataron con combinacién de CC, CyA y Rtx.

AA: anemia aplasica; AUA: alteraciones urinarias asintomaticas; BR: biopsia renal; CC: corticosteroides; CF: ciclofosfamida; CIT: citarabina; CyA:
ciclosporina A; EHSF: esclerohialinosis segmentaria y focal; EIVH-G: compromiso glomerular por enfermedad injerto versus huésped; ETO:
etopdsido; FLU: fludarabina; GM: glomerulonefritis membranosa; GPM: glomerulonefritis proliferativa mesangial; IRA: injuria renal aguda; IRRP:
insuficiencia renal rapidamente progresiva; LAL: leucemia aguda linfoblastica; LAM: leucemia aguda mieloblastica; LF-CG: linfoma folicular
de células gigantes; LGM: lesién glomerular minima; LH: linfoma de Hodgkin; LMC: leucemia mieloide crénica; LNH: linfoma no Hodgkin;
LLC: leucemia linfoide crénica; MAT: microangiopatia trombética; MEL: melfaldn; MMF: micofenolato mofetilo; NIA: nefritis intersticial aguda;
NL: nefritis lapica; NR; no respuesta; NTA: necrosis tubular aguda; NTI: nefropatia tubulointersticial; RC: respuesta completa; RCT: radiacion
corporal total; RP: respuesta parcial; Rtx: rituximab; SD: sin datos; SIR: sirolimus; SMD: sindrome mielodisplasico; SN: sindrome nefrético; TAC:
tacrolimus; TAPH: trasplante alogénico de progenitores hematopoyéticos; TIM: timoglobulina.

sugiere que pueda ser consecuencia directa de la misma. En
otras series el hallazgo de MAT (tabla 3), se vincula al uso de
anticalcineurinicos principalmente. Un caso de GM de nues-
tra serie (caso 1) tuvo positividad tisular para el receptor de la
fosfolipasa A2 (inmunohistoquimica) sin hallarse anticuerpos
antirreceptor de fosfolipasa A2 (Pla2r) a nivel plasmatico. Esta
situacién descrita en casos aislados®'? puede explicarse en
contexto de la EIVH, por la produccién de anticuerpos prove-
nientes del donante como respuesta frente a alovariantes de
antigenos podocitarios (Plar2) del receptor!'. Otros antigenos
podocitarios identificados en GM de pacientes con EIVH fueron
NELL-1 (neural epidermal growth factor-like 1 protein)*?, des-
crito en ¢GM primaria (sin enfermedad de base identificada),
enfermedades malignas, farmacos, enfermedades autoinmu-
nes y trasplante de 6rganos sélidos y hematopoyéticos'®. En

un reciente reporte, Sethi et al. identifican la procaderina
FAT1 en 5 de 9 pacientes que desarrollaron GM en contexto
de EIVH'. En la mayor parte de nuestros pacientes con GM
no estudiamos el antigeno involucrado en el depésito de la
membrana basal. El mayor uso de microdiseccién laser y
espectrofotometria de masa posiblemente permitan mayor
conocimiento de los antigenos involucrados en el desarro-
llo de GM en pacientes con EIVH. Los tratamientos indicados
en nuestra serie fueron variados (tabla 2), destacando la
respuesta favorable en quienes se presentaron con podocito-
patias (GM/EHSF) comparado con quienes presentaron MAT o
GNMP. En nuestra serie 3 pacientes fueron tratados con ritu-
ximab obteniéndose remisién completa en corto periodo de
tiempo. En otras series (tabla 3), el tratamiento con rituximab
se asocid a remisién completa en elevado nimero de casos, lo
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que puede explicarse por la participacién de linfocitos B en la
patogenia de la EIVH, particularmente en etapas tardias (EIVH
crénica)?>. El pronédstico funcional fue bueno en nuestra serie,
solo un paciente (caso 6) con insuficiencia renal rapidamente
progresiva y lesiones de MAT en la biopsia renal requirié dia-
lisis crénica. La fortaleza del trabajo es que recoge la totalidad
de pacientes con EIVH crénica biopsiados en el pais. Presenta
como debilidad el cardcter retrospectivo del analisis que puede
determinar la pérdida de informacién relevante.

Conclusiones

El compromiso glomerular secundario a la EIVH crénica es
excepcional. El patrén histopatolégico mas frecuente en la
biopsia renal es la GM, seguida de EHSF, GNMP y MAT. El
tratamiento con base en corticosteroides asociados a otros
inmunosupresores logra adecuadas tasas de respuesta. El ritu-
ximab parece tener un lugar destacado en el tratamiento de
quienes se presentan con podocitopatia (GM, EHSF) en este
contexto. El uso més extendido de espectrofotometria de masa
posiblemente permita conocer los antigenos vinculados a los
depésitos de membrana en quienes desarrollan GM en el con-
texto de EIVH secundaria a TAPH.

Financiacién

La presente investigacién no ha recibido ayudas especificas
provenientes de agencias del sector publico, sector comercial
o entidades sin dnimo de lucro.

Conflicto de intereses

Los autores declaran no tener ningin conflicto de intereses.

Agradecimientos

A todos los nefrélogos que reportan al Programa de Prevencién
y Tratamiento de Glomerulopatias de Uruguay.

BIBLIOGRAFTA

1. Socié G, Stone JV, Wingard JR, Weisdorf D, Henslee-Downey PJ,
Bredeson C, et al. Long-term survival and late deaths after
allogeneic bone marrow transplantation. N Engl ] Med.
1999;341:14-21.

2. Williams KM, Inamoto Y, Im A, Hamilton B, Koreth J, Arora M,
et al.,, National Institutes of Health Consensus Development
Project on criteria for clinical trials in chronic
graft-versus-host disease: I. The 2020 etiology and prevention
working group report. Transplant Cell Ther. 2021;27:452-66.

3. Pérez-Simoén JA, Encinas C, Silva F, Arcos MJ, Diez-Campelo M,
Sanchez-Guijo FM, et al. Prognostic factors of chronic
graft-versus-host disease following allogeneic peripheral
blood stem cell transplantation: the national institutes health
scale plus the type of onset can predict survival rates and the

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

duration of immunosuppressive therapy. Biol Blood Marrow
Transplant. 2008;14:1163-71.

. Ganguli A, Sawinski D, Berns JS. Kidney diseases associated

with haematological cancers. Nat Rev Nephrol.
2015;11:478-90.

. Renaghan AD, Jaimes EA, Malyszko ], Perazella MA, Sprangers

B, Rosner MH. Acute kidney injury and CKD associated with
hematopoietic stem cell transplantation. Clin ] Am Soc
Nephrol. 2020;15:289-97.

. Hingorani S. Chronic kidney disease in long-term survivors of

hematopoietic cell transplantation: Epidemiology,
pathogenesis, and treatment. ] Am Soc Nephrol.
2006;17:1995-2005.

. Chanswangphuwana C, Townamchai N, Intragumtornchai T,

Bunworasate U. Glomerular diseases associated with chronic
graft-versus-host disease after allogeneic peripheral blood
stem cell transplantation. En: Transplantation Proceedings.
Elsevier; 2014. p. 3616-9.

. Garau M, Cabrera J, Ottati G, Caorsi H, Gonzalez Martinez F,

Acosta N, et al. Temporal trends in biopsy proven glomerular
disease in Uruguay, 1990-2014. PLoS One. 2018;13:e0206637.

. Byrne-Dugan CJ, Collins AB, Lam AQ, Batal I. Membranous

nephropathy as a manifestation of graft-versus-host disease:
Association with HLA antigen typing, phospholipase A2
receptor, and C4d. Am ] Kidney Dis. 2014;64:987-93.

Huang X, Qin W, Zhang M, Zheng C, Zeng C, Liu Z. Detection
of anti-PLA2R autoantibodies and IgG subclasses in
post-allogeneic hematopoietic stem cell transplantation
membranous nephropathy. Am J Med Sci. 2013;346:32-7.
Ronco P, Debiec H. Target antigens and nephritogenic
antibodies in membranous nephropathy: of rats and men. En:
Seminars in immunopathology. Springer-Verlag.; 2007. p.
445-58.

Kudose S, Sekulic M, Mehring CJ, Santoriello D, Batal I, Stokes
MB, et al. NELL1-associated membranous glomerulopathy
after hematopoietic stem cell transplantation. Kidney Int
Reports. 2021;6:1992-5.

Sethi S. The many faces of NELL1 MN. Clin Kidney J.
2023;16:442-6.

Sethi S, Madden B, Moura MC, Nasr SH, Klomjit N, Gross LA,
et al. Hematopoietic stem cell transplant-membranous
nephropathy is associated with protocadherin FAT1. ] Am Soc
Nephrol. 2022;33:1033-44.

Elghawy O, Wang JS, Hafey AC, Renaghan AD, Whitehair RM,
Kindwall-Keller TL. Minimal change disease secondary to
graft-versus-host disease after allogeneic hematopoietic cell
transplant for myelodysplastic syndrome. Case Reports
Nephrol Dial. 2022;12:31-7.

Wong E, Lasica M, He SZ, Bajel A, Roberts AW, Mason KD, et al.
Nephrotic syndrome as a complication of chronic
graft-versus-host disease after allogeneic haemopoietic stem
cell transplantation. Intern Med J. 2016;46:737-41.

Mii A, Shimizu A, Kaneko T, Nakayama K, Yamaguchi H,
Tsuruoka S. Renal thrombotic microangiopathy after
hematopoietic stem cell transplantation: involvement of
chronic graft-versus-host disease. Kidney Int Reports.
2018;3:743-7.

Roy G, lordachescu I, Royal V, Lamarche C, Ahmad I,
Nadeau-Fredette A-C, et al. Kidney biopsy findings among
allogenic hematopoietic stem cell transplant recipients with
kidney injury: A case series. Kidney Med. 2023;5:100674.

Imai H, Oyama Y, Miura AB, Endoh M, Sakai H. Hematopoietic
cell transplantation —related nephropathy in Japan. Am J
Kidney Dis. 2000;36:474-80.


http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0100
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0105
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0110
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0115
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0120
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0125
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0130
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0135
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0140
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0145
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0150
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0155
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0160
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0165
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0170
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0175
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0180
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0185
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190
http://refhub.elsevier.com/S0211-6995(25)00023-2/sbref0190

	Enfermedad glomerular en enfermedad injerto versus huésped crónica
	Introducción
	Material y métodos
	Resultados
	Discusión
	Conclusiones
	Financiación
	Conflicto de intereses
	Agradecimientos
	Bibliografía


