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r  e  s  u  m  e  n

La hemodiálisis (HD) con líquido de diálisis (LD) con bicarbonato requiere la presencia de

un  ácido para prevenir la precipitación del carbonato de calcio y magnesio. El más usado

es  el ácido acético, y con él se han descrito diversas complicaciones. En un trabajo previo

describimos los cambios agudos, durante una sesión, en los pacientes en HD con un LD con

citrato en lugar de acetato, y en este referimos los resultados a medio plazo: 16 semanas.

Es  un estudio prospectivo, multicéntrico, cruzado y aleatorizado, donde 56 pacientes en

HD  con bicarbonato 3 veces a la semana se dializaron 16 semanas con 3 mmol/l acetato y

16  semanas con 1 mmol/l de citrato. Se incluyeron pacientes mayores de 18 años con una

estancia en HD previa superior a 3 meses y con fístula arteriovenosa normofuncionante. Se

recogieron mensualmente datos epidemiológicos, de diálisis, bioimpedancia, bioquímica

pre  y postHD, así como los episodios de hipotensión.

Después de 16 semanas de tratamiento con citrato el calcio iónico y el magnesio preHD

eran significativamente inferiores y la hormona paratiroidea (PTH) más  alta que en el periodo
con  acetato. No se observaron diferencias en la eficacia de la diálisis. Los episodios de hipo-

tensión fueron significativamente más frecuentes con acetato que con citrato: 311 (14,1%)

vs. 238 (10,8%) sesiones. El índice de masa magra se incrementó en 0,96 ± 2,33 kg/m2 cuando

los  pacientes pasaron de LD con acetato a citrato.

∗ Autor para correspondencia.
Correos electrónicos: patricia.desequera@salud.madrid.org, psequerao@senefro.org (P. de Sequera).
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La HD con citrato modifica varios parámetros del metabolismo óseo-mineral, no solo de

forma aguda como se había descrito, sino también a medio plazo. La sustitución del acetato

por el citrato mejora la estabilidad hemodinámica, produciendo menos hipotensiones y

puede mejorar el estado nutricional.

ClinicalTrials.gov NCT03319680.

© 2021 Sociedad Española de Nefrologı́a. Publicado por Elsevier España, S.L.U. Este es un

artı́culo Open Access bajo la licencia CC BY (http://creativecommons.org/licenses/by/4.0/).

Advantages  of  the  use  of  citrate  over  acetate  as  a  stabilizer  in
hemodialysis  fluid:  A  randomized  ABC-treat  study
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a  b  s  t  r  a  c  t

Hemodialysis (HD) with bicarbonate dialysis fluid (DF) requires the presence of an acid to

prevent the precipitation of calcium and magnesium carbonate. The most used acid is acetic

acid,  with it several complications have been described. In a previous work, we  described the

acute changes during an HD session with a DF with citrate instead of acetate. Now, we report

the  results in the medium term, 16 weeks. It is a prospective, multicenter, crossover and ran-

domized study, where 56 HD patients with bicarbonate three times a week were dialysed

for  16 weeks with 3 mmol/L acetate and 16 weeks with 1 mmol/L citrate. Patients older than

18  years with a previous stay on HD of more than 3 months and with a normal functioning

arteriovenous fistula were included. Epidemiological data, dialysis, bioimpedance, bioche-

mistry before and after HD, as well as hypotensive episodes, were collected monthly. After 16

weeks of citrate treatment, pre-HD ionic calcium and magnesium were significantly lower

and  paratiroid hormone (PTH) higher than in the acetate period. No differences were obser-

ved in the effectiveness of dialysis. Hypotensive episodes were significantly more  frequent

with acetate than with citrate: 311 (14.1%) vs 238 (10.8%) sessions. The lean mass index

increased by 0.96 ± 2.33 kg/m2 when patients switched from DF with acetate to citrate.

HD with citrate modifies several parameters of bone mineral metabolism, not only acutely

as  previously described, but also in the long-term. The substitution of acetate for citrate

improves hemodynamic stability, producing less hypotension and can improve nutritional

status.
©  2021 Sociedad Española de Nefrologı́a. Published by Elsevier España, S.L.U. This is an

nde
open  access article u

Introducción

En la hemodiálisis (HD) la composición del líquido de diálisis
(LD) es clave para optimizar el balance de fluidos, electrolitos y
acido-base1. El LD se produce en las máquinas de HD mediante
la mezcla de sus 3 componentes: el agua purificada, el concen-
trado ácido y el bicarbonato. El concentrado ácido recibe este
nombre porque debe contener un ácido que, al mezclarse con
el bicarbonato en el circuito hidráulico de la máquina prevenga
la precipitación del carbonato cálcico y magnésico. El ácido
usado más  comúnmente es el ácido acético, en concentracio-
nes que van desde 3 a 10 mmol/l, generalmente 3-4 mmol/l.
Estas concentraciones son cerca de 30 veces las fisiológicas en
el plasma, 0,1 mmol/l, lo que produce una transferencia neta
de acetato desde el LD al plasma durante la sesión de HD,
incrementándose la concentración plasmática de acetato2.
Estas concentraciones de acetato durante y después de la
HD son mayores en pacientes con una menor capacidad de

metabolizar el acetato, generalmente con una masa muscular
disminuida, y van a producir efectos adversos.

El LD con citrato se desarrolló para mejorar la biocompatibi-
lidad de la diálisis de bicarbonato más  acetato, reemplazando
r the CC BY license (http://creativecommons.org/licenses/by/4.0/).

este por el ácido cítrico3. El citrato es un quelante del calcio que
tiene propiedades anticoagulantes al reducir el calcio iónico.
Los beneficios que se han descrito con el LD con citrato inclu-
yen: menor trombogenicidad4 e inflamación y un aumento del
aclaramiento de moléculas de bajo y medio peso molecular5,6,
mejoría tanto en la nutrición7 como en la tolerancia8 y el
control ácido-base, con menor acidosis prediálisis9 y sin com-
plicaciones severas, incluso en la hemodiafiltración10.

Las evidencias clínicas sobre sus ventajas en estudios
aleatorizados son escasas. El uso del LD con citrato se ha incre-
mentado lentamente en la práctica clínica cotidiana.

En 2019 publicamos la primera parte del estudio ABC-
treat11 (NCT03319680), que demostraba que el uso del citrato
en lugar del acetato tiene un efecto agudo en los electrolitos,
reduciendo posdiálisis el bicarbonato, el calcio y el magne-
sio e incrementando la hormona paratiroidea (PTH). También
se objetivó una menor frecuencia de hipotensiones, del 10,8%
con el citrato respecto al acetato, 14,1%.

Esta segunda parte del estudio ABC-treat investiga el efecto
crónico de la HD con citrato, sin acetato, comparada con el
LD estándar respecto a los cambios en el estado ácido-base,
parámetros del metabolismo mineral-óseo, eficacia de diálisis,
tolerancia, nutrición e inflamación.
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Figura 1 – Diseño del estudio.R: aleatorización.

Tabla 1 – Datos de laboratorio basales, pre y poshemodiálisis (HD) (n = 56)

Pre-hemodiálisis p Post-hemodiálisis p

LDA LDC LDA LDC

Bicarbonato mmol/l 23,0 (1,87) 22,8 (2,20) 0,668 28,5
(3,0)

26,9
(1,9)

0,032

Delta bicarbonato –5,4
(2,7)

–4,1
(2,4)

0,073

pH 7,37 (0,05) 7,38 (0,03) 0,448 7,45 (0,045) 7,45 (0,036) 0,883
pCO2 40,6

(4,3)
38,9
(4,3)

0,153  40,2
(6,1)

39,0
(4,4)

0,424

Calcio ++ mmol/l 1,11 (0,06) 1,12 (0,08) 0,573 1,23 (0,086) 1,11 (0,05) 0,000
Calcio total mg/dl 9,04 (0,52) 8,92 (0,63) 0,452 10,0 (0,62) 9,6

(0,69)
0,117

Magnesio mg/dl 2,29 (0,39) 2,23 (0,32) 0,505 1,98 (0,20) 1,85 (0,018) 0,035
Fosforo mg/dl 4,32 (1,07) 4,30 (0,86) 0,918 1,9

(0,52)
2,0
(0,72)

0,531

iPTH pg/ml 276,8 (154,2) 311,1 (214,2) 0,510 148,4 (148,8) 255,1 (171,9) 0,040

iPTH: hormona paratiroidea intacta; LDA: líquido de diálisis con acetato; LDC: líquido de diálisis con citrato; pCO2: presión parcial de dióxido
de carbono;
*Se destaca en negrita las p significativas.
Los datos se expresan como la media (desviación típica).
Explicación adicional: todas las muestras sanguíneas se extrajeron de la línea arterial en la sesión de mitad de semana. La sangre preHD fue
extraída justo antes de comenzar la sesión y las postHD 60 segundos después de haber reducido el flujo sanguíneo a 50 ml/min al final de la
sesión.

 la aleatorización. Previamente todos los pacientes se habían dializado 2
anas con acetato y los postHD al LD asignado, acetato o citrato.
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Tabla 2 – Composición del líquido de diálisis con acetato
y con citrato

AcetatoLDA CitratoLDC

Sodio, mEq/l 140 140
Potasio, mEq/l 1,5/2 2
Calcio, mmol/l 1,25/1,50 1,50/1,65
Magnesio, mmol/l 0,50 0,50
Cloro, mEq/l 109,5 106,5
Citrato, mmol/l 0 1
Acetato, mEq/l 3 0
Bicarbonato, mEq/l 34 34
Estos resultados corresponden a la primera sesión de HD después de
semanas con LDA, por lo que los valores preHD corresponden a 2 sem

aterial  y  métodos

iseño  del  estudio

e ha realizado un estudio abierto, aleatorizado, prospec-
ivo, multicéntrico y cruzado de 32 semanas de duración, en
acientes en HD 3 veces a la semana. Los pacientes recibieron
D durante 16 semanas con LD con acetato y otras 16 semanas
on LD con citrato. El LD inicial fue determinado por aleatori-
ación con una relación 1:1 y estratificado por centros (fig. 1).

El efecto agudo de la sesión de HD, valores pre y postHD, del
DC versus el LDA se han descrito previamente con detalle11.
n resumen, al final de una sesión de HD el bicarbonato sérico,
l calcio iónico y el magnesio son inferiores con LDC que con

DA y la PTH más  alta (tabla 1). Estos resultados del efecto
gudo se han querido corroborar en el estudio a largo plazo
32 semanas).
Los pacientes se dializaron en monitores AK 200 Ultra S
o Artis, usando 3 mmol/l SoftPac® acetato o 1 mmol/l Select-

®
Bag Citrato (Baxter Healthcare, Deerfield, EE. UU.). Se aportan
más  detalles en Sequera et al. 201911.
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El Comité de Ética aprobó el estudio, que fue realizado
de acuerdo con la declaración de Helsinki (ClinicalTrials.gov:
NCT03319680).

La composición del LD con acetato (LDA) y con citrato (LDC)
aparece en la tabla 2. Se utilizaron 2 concentraciones dife-
rentes de calcio en el LD; esa concentración se correspondía
a la que cada paciente utilizaba antes de entrar en el estu-
dio, 1,25 o 1,50 mmol/l. Con LDA se mantenía la concentración
de calcio. Si el calcio previo en LDA era 1,25 o 1,50 mmol/l
la concentración en LDC se aumentaba a 1,50 y 1,65 mmol/l,
respectivamente. El grado de aumento en el calcio no fue el
mismo  para ambos grupos, de 1,25 a 1,50 (0,25) y de 1,5 a 1,65
(0,15) debido a que se adaptó el aumento de la concentración
de calcio a las disponibles en el mercado.

Antes de la aleatorización todos los pacientes se dializa-
ron 2 semanas con LDA. Cada paciente mantuvo el mismo
esquema de diálisis durante todo el estudio y servía como con-
trol de sí mismo.  El único cambio realizado en la HD fue la
utilización de LDC. El diseño del estudio se representa en la
figura 1.

Población  estudiada

Se incluyeron pacientes prevalentes con enfermedad renal
crónica (ERC) en HD mayores de 18 años y que llevasen en
HD un mínimo de 3 meses y utilizando como acceso vascu-
lar un fistula arteriovenosa (FAV) (tabla 3). Todos los pacientes
firmaron un consentimiento informado.

Los criterios de exclusión fueron: alergia o intolerancia al
citrato, enfermedad inflamatoria intercurrente, HD mediante
un catéter y deterioro cognitivo.

Protocolo  de  estudio

Los objetivos del estudio fueron: evaluar el impacto del LDC en
el metabolismo óseo-mineral, estado ácido-base, eficacia de la
HD, inflamación, estado nutricional, coagulación, estabilidad
hemodinámica y tolerancia, en comparación con el LDA.

Se recogieron los datos epidemiológicos, de diálisis, analí-
ticos, de composición corporal, parámetros de coagulación y
episodios de hipotensión mensualmente durante los 8 meses
del estudio, como se han descrito previamente11. Las mues-
tras de sangre se obtuvieron pre y postHD, midiéndose: pH,
bicarbonato, pCO2, calcio iónico y total, fósforo, magnesio,
albúmina, proteína C reactiva (PCR) y PTH. Los métodos de
determinación fueron los estándares y similares en todos los
centros. No se permitieron modificaciones de la metodología
durante el estudio.

El Kt fue medido automáticamente por el biosensor de dia-
lisancia iónica Diascan®.

Para evaluar el estado nutricional, además de los datos de
laboratorio, se midió la composición corporal por bioimpedan-
cia eléctrica multifrecuencia (BIA), usando el Body Composition
Monitor ([BCM®]  Fresenius Medical Care, Bad Homburg vor der
Höhe, Alemania) en 29 pacientes, algunos centros no contaban

con bioimpedancia eléctrica multifrecuencia. Las medidas se
realizaron en el lado dominante o donde no estaba la FAV,
antes de comenzar la sesión de HD de mitad de semana,
usando la configuración de los electrodos estándar y después
4  2(3):327–337

de haber estado 5 minutos en decúbito en reposo. Se reco-
gieron los datos de hidratación (OH) y composición corporal:
índice de masa grasa (FTI) y el índice de masa magra  (LTI) ajus-
tados a la superficie corporal (kg/m2). El estado de inflamación
se valoró mediante la PCR.

Análisis  estadístico

Las variables continuas normales se expresan como la media y
la desviación típica. La única variable con una distribución no
normal ha sido la PCR, Z de Kolmogorov-Smirnov y mediante
Log ha sido posible transformarla en normal y así se expresa.
Para comparar las variables normales se utilizó la «t» de Stu-
dent, pareada o no, según convenía. Para comparar más  de 2
variables normales se recurrió a una prueba MANOVA. Dado
el diseño del estudio no se recurrió a un análisis de ajuste
multivariante12,13. Se ha considerado como significativo una
p < 0,05. El análisis estadístico se realizó usando el programa
SPSS 15.0 (SPSS INC., Chicago IL, EE. UU.).

Resultados

Población  estudiada

En la figura 2 se ilustra el flujo de pacientes. De los 64 pacien-
tes reclutados inicialmente en 8 unidades de hemodiálisis
españolas, 8 salieron del estudio y en 10 se perdió el segui-
miento. La muestra final incluye 56 pacientes iniciales y 46
que completaron el estudio.

La edad media fue de 65,34,14 (rango 23-93) años, 47 hom-
bres y 9 mujeres, con un índice de Charlson ajustado de
6,2 (2,5). La etiología de la ERC fue: en 16 glomerulonefritis,
10 diabetes, 9 enfermedad vascular, 4 hereditarias, 4 nefritis
intersticial, 9 otras causas y en 4 de causa desconocida.

36 pacientes se dializaban mediante hemodiafiltración en
línea (HDF-OL) y 20 en HD de alto flujo (HD-HF).

La aleatorización asigno a 29 pacientes para comenzar
con LDA y a 27 con LDC, a las 16 semanas los pacientes
cambiaron al otro tipo de LD durante otras 16 semanas.
En la tabla 1 se describen las características basales de los
pacientes de acuerdo al grupo asignado, no existiendo dife-
rencias significativas entre los 2 grupos. En la población
estudiada predominaban los hombres, siendo esta proporción
más  acentuada en el grupo que inició LDC, pero no de forma
significativa.

Parámetros  ácido-base  y  del  metabolismo  óseo-mineral

El efecto agudo de la sesión de HD, valores pre y postHD, del
LDC versus el LDA se ha descrito previamente con detalle11. En
resumen, al final de una sesión de HD el bicarbonato sérico,
el calcio iónico y el magnesio son inferiores con LDC que con
LDA y la PTH más  alta (tabla 3).

La tabla 4 muestra el efecto crónico sobre el estado ácido-
base y parámetros del metabolismo óseo-mineral preHD, con

la utilización del LD con acetato o citrato durante 16 semanas
en 46 pacientes. No se encontraron diferencias significati-
vas en el bicarbonato y sí en el calcio iónico y magnesio,
que eran significativamente inferiores después del periodo
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Tabla 3 – Características basales de los pacientes de acuerdo al grupo aleatorizado

Acetato a citrato
(n = 29)

Citrato a acetato
(n = 27)

p

Características demográficas
Edad (años) 63,5 (18,3) 67,1 (14,1) 0,409
Género (hombres/mujeres) 22/7 25/2 0,089
Peso (kg) 67,1 (12,5) 72,1 (11,9) 0,133
Estatura (cm) 163,6 (8,3) 167,8 (8,2) 0,056
Diabetes (n) 4 6
Índice de Charlson ajustado 6,2 (2,6) 6,2 (2,4) 0,934
Tiempo en HD (meses) 100,0 (134,9) 95,7 (101,1) 0,894

Características de las hemodiálisis
HD-HF/HDF-OL (n) 10/19 10/17 0,531
PreHD PAS (mmHg) 137,1 (24,1) 132,9 (24,7) 0,524
PreHD PAD (mmHg) 73,7 (14,4) 68,2 (11,4) 0,122
Kturea (L) 53,0 (7,6) 53,9 (8,8) 0,689
Flujo sanguíneo (ml/min) 394,7 (47,1) 387,4 (52,3) 0,587
Flujo LD (ml/min) 514,8 (45,6) 514,8 (36,2) 1

Datos de bioimpedancia N = 20 N = 18
LTI (kg/m2) 12,1  (2,8) 13,9 (3,2) 0,055
FTI (kg/m2) 12,6  (5,5) 12,7 (4,7) 0,96
TBW (l) 37,3 (4,2) 37,1 (4,3) 0,92
ECW (l) 15,5 (3,9) 16,0 (5,0) 0,73

ECW: agua extracelular; FTI: índice de masa grasa; HD-HF: hemodiálisis de alto flujo; HDF-OL: hemodiafiltración en línea; LTI: índice de masa
magra; PreHD PAD: presión arterial diastólica preHD; PreHD PAS: presión arterial sistólica preHD; TBW:  agua total corporal.
Los datos se expresan como la media (desviación típica) o según se especifica.
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Figura 2 – Esquema del flu

on citrato. Después de las 16 semanas con citrato la iPTH
umentaba significativamente. Se buscó si el Cai, el P y el
g influían en el aumento final de la iPTH. El Cai, p = 0,011

 el P, p = 0,013 se correlacionaban con la iPTH. Con el Mg la
elación no era significativa. En el análisis mediante regresión

ineal múltiple, usando como variables predictivas: fósforo
mg/dl), calcio iónico (mg/dl), magnesio (mg/dl) y como varia-
le dependiente la PTH (pg/ml), el modelo es significativo,
e pacientes en el estudio.

F = 4,257 y p = 0,012. El aumento de la PTH es atribuible fun-
damentalmente al cambio de calcio iónico. El Mg  bajo no
sería capaz de estimular la PTH en presencia de un calcio
bajo15.

Usando como rango de PTH: 100-500 pg/ml. La PTH se situó

por debajo de rango en el 13% con LDA y en el 8,7% con LDC, y
por encima de 500 pg/ml ocurrió a la inversa, el 8,7% con LDA
y el 13% con LDC.
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Tabla 4 – Efecto crónico de la utilización de LDA o LDC durante 16 semanas en los parámetros del estado ácido-base y
óseo-mineral en los 46 pacientes que completaron el estudio

Acetato
LDA

Citrato
LDC

Diferencia  p

Bicarbonato mmol/l 23,2 (2,1) 22,6 (2,5) –0,65 (3,00) 0,150
Calcio iónico, mmol/l 1,13 (0,09) 1,10 (0,09) –0,02 (0,07) 0,023
Calcio total mg/dl 8,87 (0,86) 8,84 (0,65) –0,03 (0,76) 0,767
Magnesio mg/dl 2,21 (0,31) 1,90 (0,73) –0,31 (0,71) 0,010
Fósforo, mg/dl 4,23 (1,28) 4,57 (1,41) 0,35 (1,40) 0,099
iPTH, pg/ml 296,7 (195,9) 361,8 (209,0) 65,03 (169,8) 0,013

LDA: líquido de diálisis con acetato; LDC: líquido de diálisis con citrato; iPT
*Se destaca en negrita las p significativas.

Figura 3 – Porcentaje de hipotensiones arteriales
registradas en las 4.416 sesiones de hemodiálisis

realizadas.

Eficacia  de  la  hemodiálisis

No se encontraron diferencias significativas en el Kt entre el
periodo con LDA respecto a LDC (53,06 [7,56] L versus 53,97
[8,93] L), ni en el Kt/V (1,41 [0,19] versus 1,39 [0,29]). A las 16
semanas no se encontraron diferencias significativas en el fós-
foro, ni en la creatinina, ni beta-2-microglobulina séricos entre
los 2 grupos (tablas 4 y 5).

Tolerancia

Se realizaron 4.416 sesiones de HD en los 46 pacientes que
completaron el estudio, un 50% con LDA y otro 50% con LDC.
El número de episodios de hipotensión fue significativamente
mayor en el periodo con acetato que en el de citrato: (311
[14,1%] versus 238 [10,8%] sesiones, p < 0,01) (fig. 3). No se
encontraron diferencias en cuanto a los calambres.

Nutrición  e  inflamación

No se encontraron diferencias en la albúmina ni en la PCR
después de 16 semanas con LDA o LDC (tabla 5). Sin embargo,
cuando analizamos los resultados separando a los pacientes
con una albúmina sérica basal mayor o menor de 3,8 g/dl, sí se

encuentran diferencias significativas. Después de 16 semanas
con LDC, los pacientes con una albúmina inferior a 3,8 g/dl
experimentaron un incremento significativo en la albúmina,
de 3,37 a 3,49 g/dl (p < 0,000).
H: hormona paratiroidea intacta.

Los resultados de la bioimpedancia en un subgrupo de 29
pacientes se describen en la tabla 6. El LTI y el agua corporal
total se incrementaban durante el periodo con citrato, siendo
al final significativamente superior al del periodo con acetato.

Otros  parámetros

Ninguno de los otros parámetros analizados fue significati-
vamente diferente entre los grupos, excepto el porcentaje de
eosinófilos, significativamente más  alto con acetato (tabla 5),
probablemente en relación con la peor biocompatibilidad.

Discusión

Aunque se han publicado beneficios del líquido de diálisis con
citrato respecto al de acetato, la información proveniente de
estudios aleatorizados es escasa. Este estudio se diseñó para
comparar el efecto del citrato de forma controlada y aleatori-
zada. La diálisis con citrato respecto a la de acetato provoca
cambios en los parámetros del metabolismo óseo-mineral y
ácido-base, de forma aguda y crónica, y también mejora la
tolerancia hemodinámica y probablemente el estado nutricio-
nal.

Como se ha descrito previamente11,16 el citrato mejora el
control ácido-base respecto al acetato. Disminuye el pico de
alcalemia postHD manteniendo el mismo  balance ácido-base,
como se demuestra al no haber cambios en el bicarbonato
preHD a las 16 semanas. Una alcalosis severa postHD se ha
relacionado con inestabilidad hemodinámica14 y arritmias17.
La HD con una elevada e inadecuada concentración de bicar-
bonato puede incrementar la mortalidad18. El metabolismo
del citrato19 es probablemente más  lento que el del acetato10.
Cerca del 25% de los tampones transferidos al paciente en una
HD dependen de la metabolización del acetato o citrato.

En este estudio el LDC, respecto al LDA, modifica algunos
parámetros del metabolismo calcio-fósforo tanto de forma
aguda, como se ha descrito previamente4,5,9, como crónica-
mente. El citrato se asocia con un calcio iónico y un magnesio
inferiores, pre y postHD y con un aumento de la PTH. Todo
ello, a pesar de la mayor concentración de calcio empleado
en el LDC que en el de LDA. El citrato tiene una gran afinidad

por el calcio y el magnesio, lo que modifica la transferencia de
masas en el dializador de estos 2 elementos. Las concentracio-
nes bajas de calcio en el LD pueden inducir hipocalcemia, que
estimula la PTH, el recambio óseo, la aparición de calambres,
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Tabla 5 – Datos de laboratorio preHD en los 46 pacientes después de 16 semanas con LDA y LDC

Acetato
LDA

Citrato
LDC

Diferencia p

Proteínas totales g/dl 6,45 (0,42) 6,46 (0,46) 0,014 (0,356) 0,792
Albúmina g/dl 3,71 (0,51) 3,69 (0,55) –0,02 (0,46) 0,768
Prealbúmina mg/dl 29,8 (8,7) 29,0 (10,6) –0,81 (8,82) 0,558
Colesterol mg/dl 140,0 (27,8) 143,2 (30,3) 3,17 (21,6) 0,328
Triglicéridos mg/dl 120,1 (47,7) 122,9 (64,4) 2,84 (51,1) 0,710
Creatinina mg/dl 8,3 (2,4) 8,4 (2,4) 0,10 (0,96) 0,492
Urea mg/dl 119,0 (39,4) 122,0 (36,7) 3,00 (23,2) 0,385
Glucosa mg/dl 117,1 (43,2) 119,5 (40,1) 2,45 (33,8) 0,624
�2microglobulina (mg/l) 25,9 (7,2) 25,2 (9,2) –0,53 (5,67) 0,529
Leucocitos × 103/�l 6,6  (2,0) 6,5 (1,9) –0,10 (1,65) 0,674
Linfocitos % 18,48 (8,75) 19,58 (9,13) 1,10 (5,36) 0,172
Eosinófilos % 4,32 (3,71) 3,24 (1,97) –1,08 (3,03) 0,020
Plaquetas × 103/�l 195,5 (63,2) 190,2 (64,3) –5,33 (46,95) 0,446
Hemoglobina g/dl 11,3 (1,2) 11,5 (1,2) 0,18 (1,78) 0,505
IST % 26,8  (12,3) 27,0 (10,5) 0,17 (12,05) 0,923
Ferritina ng/ml 421,6 (266,5) 403,7 (272,6) –17,94 (240,3) 0,619
PCR mg/l n = 42 6,22 (12,0) 5,34 (8,25) –0,87 (7,74) 0,468

IST: Índice de saturación de la transferrina; iPTH: hormona paratiroidea intacta; LDA: líquido de diálisis con acetato; LDC: líquido de diálisis con
citrato; PCR: proteína C reactiva.
*Se destaca en negrita la p significativa.

Tabla 6 – Composición corporal por bioimpedancia a las 16 semanas de cambiar de tipo de líquido de diálisis (LD). Las
variables se comparan en cada paciente al final del periodo con LD con acetato y LD con citrato

N = 29 Acetato Citrato Diferencia p

Peso (kg) 68,0 (13,6) 68,5 (14,0) +0,48 (1,74) 0,141
TBW (l) 37,4 (5,3) 37,6 (5,4) +0,165 (0,47) 0,024
EBW (l) 2,06 (1,25) 1,70 (1,19) –0,36 (1,36) 0,159
ECW (l) 16,16 (3,76) 15,25 (4,95) +0,92 (4,72) 0,305
FTI (kg/m2)  13,23 (5,51) 12,46 (5,72) –0,77 (3,68) 0,269
LTI (kg/m2) 13,11  (3,27) 14,08 (3,63) +0,96 (2,33) 0,035
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EBW: exceso de agua corporal; ECW: agua extracelular; FTI: índice de

rritmias e incrementa el riesgo de episodios de hipoten-
ión. Por todo lo anterior, como también han hecho otros
utores6,20, cuando los pacientes se dializan con citrato se
ncrementa la concentración de calcio en el LD. Tal como se
a observado previamente6 ese aumento de 0,15 mmol/l no

mpide la disminución del calcio iónico. Tal como describen
abutti et al.20 el LDC, a pesar de utilizar una concentra-
ión mayor de calcio, previene el incremento del calcio iónico
ostHD que aparece con LDA, que inhibe la secreción de PTH.
n este trabajo observamos que los valores postHD de calcio
ónico y magnesio son ligeramente más  bajos (∼ 0,1 mmol/l)
on LDC que con LDA, como previamente se ha descrito10. En
ste contexto la PTH preHD se incrementa significativamente
espués de 16 semanas con citrato.

En estudios observacionales el riesgo de muerte es mayor
n pacientes en HD con valores de iPTH < 2 o > 9 veces el límite
uperior normal del ensayo21. El espectro de los pacientes
on ERC en estadio 5 ha cambiado a lo largo de los 20 últimos
ños, de una forma de enfermedad ósea de alto remodelado

 una de bajo remodelado, que actualmente representan
ntre el 40% y 70% de los pacientes, y que se caracteriza por

iveles de iPTH relativamente bajos. Este cambio se debe al
nvejecimiento de la población en HD, el incremento de la
revalencia de diabéticos y de enfermedad ósea adinámica,
 grasa; LTI: índice de masa magra; TBW: agua corporal total.

lo que se asocia a un incremento del riesgo de fracturas y
calcificaciones vasculares22–24, que junto a la edad y la dia-
betes son factores de riesgo de muerte25,26. En este contexto
clínico, la menor alcalosis y niveles de calcio y el aumento
de la PTH producido por el LDC podría ser una ventaja para
reducir las calcificaciones vasculares y la enfermedad ósea
adinámica. Por otro lado, el citrato disminuiría la propensión
a las calcificaciones medida por la prueba T50 en un estudio
preliminar a 3 meses27, en un estudio de corta duración,
multicéntrico, aleatorizado y cruzado28 y en otro realizado en
ratas con anillos de aorta cultivados exvivo29.

En nuestro estudio la concentración sérica de magnesio
disminuye al utilizar el LDC. Para una misma  concentración
de magnesio en el LD, 0,5 mmol/l, el LDC produce una dis-
minución del magnesio sérico respecto al LDA, lo que se ha
descrito también en otros trabajos10; este resultado no es
una sorpresa ya que el citrato quela también el magnesio.
Niveles séricos elevados de magnesio se asocian a una dis-
minución de las calcificaciones vasculares30,31. Sin embargo,
un magnesio sérico bajo en la diálisis con citrato no afecta
negativamente a la propensión a las calcificaciones27. Aunque

los niveles séricos óptimos en los pacientes en HD continúan
siendo controvertidos32, los pacientes con niveles bajos tie-
nen peor pronóstico que los que los tienen algo elevados,
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como recientemente hemos publicado33. En trabajos anterio-
res se ha observado un resultado similar34–40. El tipo de LD
podría influir en la concentración de magnesio y en el riesgo
de muerte33. Jefferies et al.41, en un estudio basado en LD
con acetato, compara la concentración habitual de magnesio,
0,5 mmol/l con un alta, 1,0 mmol/l, sin observar efectos adver-
sos con el LD con concentraciones altas de magnesio. Se ha
sugerido que el magnesio en el LDC se debería aumentar, idea
que compartimos. El aumento de la concentración de mag-
nesio en el líquido de diálisis se ha asociado a una mejoría
de las calcificaciones vasculares42, a una reducción de la mor-
talidad total y cardiovascular43, así como a una reducción de
marcadores de inflamación (TNFalfa e IL6)44.

Aunque algunos autores han publicado una mejoría de la
eficacia de la diálisis con el LDC, valorada por el Kt/V o el
Kt, nosotros no hemos confirmado este hallazgo. Esta mejo-
ría se ha explicado por el efecto anticoagulante del citrato.
En este estudio, como describimos previamente11, no obser-
vamos diferencias en el grado de coagulación de las cámaras
o dializadores, el grado de coagulación tanto con LDC como
con LDA era 0, ausente, o 1, mínimo, en el 80% de las sesiones.
Nuestra explicación es que las diferencias en la coagulación
del dializador, y por tanto en la eficacia de diálisis, solo llega
a ser aparente cuando las dosis de heparina están muy ajus-
tadas a la baja.

Los efectos más  relevantes del acetato en la HD son la
inestabilidad hemodinámica secundaria a la vasodilatación
que provoca, mediada por el óxido nítrico45 y la activación
de citoquinas proinflamatorias46,47. En este sentido el acetato
plasmático se incrementa por encima de 1 mmol/l después
de una HD con un LD con 4 y 8 mmol/l de acetato48. En los
pacientes con menor velocidad de metabolización del ace-
tato, con una masa muscular menor, estas concentraciones
serían mayores y más  prolongadas. Estudios previos encuen-
tran una frecuencia menor de hipotensiones en 44 pacientes
en HD, especialmente respecto a los episodios sintomáticos y
más  severos8. Con el LDA se produciría una mayor caída de
las resistencias vasculares periféricas y de la presión arterial
sistólica20. En la línea de esas observaciones encontramos que
los episodios de hipotensión son más  frecuentes con el LDA
que con el LDC, nuestro estudio sería el mayor para evaluar
ese aspecto al incluir información de 4.416 sesiones de HD.

En este trabajo no hay cambios significativos en la PCR.
El efecto beneficioso del citrato y de la retirada del acetato
sobre la inflamación49 se podría ver contrarrestado, en algunos
pacientes, por la aparición de hipomagnesemia50.

Uno de los resultados más  interesantes de nuestro estu-
dio es el aumento significativo del LTI durante las 16 semanas
con citrato, lo que sugiere que el LDC podría mejorar el
estado nutricional. En este sentido hay evidencias previas
en la literatura. Se ha observado un aumento del ángulo de
fase y de la masa celular corporal medida por bioimpedancia
monofrecuencia después de 12 semanas con citrato51. La albú-
mina sérica aumentaría después de 12 semanas con citrato51,
algunas veces este efecto se limitaría a los pacientes con
hipoalbuminemia52, como es el caso de nuestros pacientes
con una albúmina por debajo de 3,8 g/dl. Esos estudios atri-

buyen la mejoría del estado nutricional a un efecto positivo
sobre la inflamación de la ausencia de acetato y/o a la presen-
cia del citrato en el LDC6. El impacto anabólico que sugieren el
4  2(3):327–337

incremento del LTI se podría relacionar por las calorías apor-
tadas por el citrato53 y su incorporación al ciclo de Krebs54. El
acetato para metabolizarse de esa forma precisa de la coen-
zima A, la piruvato deshidrogenasa y NAD+. El citrato para
incorporarse a las células no requiere de insulina55. Las mito-
condrias desempeñan un papel clave en el funcionamiento de
los músculos esqueléticos56 y el citrato se puede incorporar
directamente si escasean otros sustratos57. Estos datos se han
recogido en pacientes con citrato como anticoagulante, en los
que el citrato se utiliza en concentraciones más  altas que en
nuestro estudio. Sin embargo, la infusión del LDC en la HDF-OL
aporta una cantidad mucho mayor de citrato a los pacientes
que la HD convencional. La masa muscular y su función se ven
afectadas negativamente por varios factores en los pacientes
con ERC en la HD58, el uso de citrato en lugar de acetato podría
mejorar alguno de ellos.

Limitaciones  del  estudio

Las limitaciones de este estudio incluyen el tamaño muestral
pequeño y el criterio de selección, que solo abarca a los pacien-
tes con una FAV. Debido a que uno de los objetivos en el diseño
del estudio era evaluar la eficacia de la diálisis y la duración
del estudio era de 32 semanas, se decidió excluir a los pacien-
tes con un catéter para evitar la posibilidad de su disfunción
e influencia en la dialisancia. Por este motivo, la etiología de
la ERC de los pacientes incluidos en el estudio no es repre-
sentativa de toda la población en diálisis, ya que la primera
causa fue la glomerulonefritis, seguida de la diabetes, mien-
tras que tanto en la población española como en la mayoría
de los países la principal causa de ERC en pacientes en diálisis
es la diabetes. El aspecto a destacar del estudio fue el uso de
un diseño cruzado: por lo tanto, eliminamos la variación del
paciente en el tiempo, por lo que sirvieron como su propio con-
trol. Aunque no analizamos el impacto del uso a largo plazo
del LD con citrato en objetivos claves, como la mortalidad59–61,
en nuestro conocimiento este es el ensayo aleatorizado más
largo con citrato, permitiendo la evaluación y exploración de
las consecuencias a largo plazo.

Conclusiones

En conclusión, el LD con citrato modifica la mayoría de los
parámetros del metabolismo mineral óseo no solo aguda-
mente, sino también a largo plazo. Hasta donde sabemos esta
es la primera vez que esto se aborda en un ensayo controlado
aleatorizado. Esta observación puede tener 2 implicaciones
prácticas importantes; por un lado, que la concentración de
magnesio se debería aumentar en el LD con citrato en la
mayoría de los casos, y por otro lado que el citrato es el tra-
tamiento de elección en pacientes con una enfermedad ósea
dinámica o bajos niveles de PTH. En comparación con el ace-
tato, el citrato ofrece una mayor estabilidad hemodinámica
nutricional. Se necesitan ensayos controlados aleatorizados a
largo plazo para corroborar los beneficios nutricionales poten-
ciales y su repercusión en la morbimortalidad.
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6. Molina Nuñez M, de Alarcón R, Roca S, Álvarez G, Ros MS,
Jimeno C, et al. Citrate versus acetate-based dialysate in
on-line haemodiafiltration. A prospective cross-over study.
Blood Purif. 2015;39:181–7.

7. Matsuyama K, Tomo T, Kadota J. Acetate-free blood
purification can impact improved nutritional status in
hemodialysis patients. J Artif Organs. 2011;14:112–9.

8. Daimon S, Dan K, Kawano M. Comparison of acetate-free
citrate hemodialysis and bicarbonate hemodialysis regarding
the effect of intra-dialysis hypotension and post-dialysis
malaise. Ther Apher Dial. 2011;15:460–5.

9. Grundström G, Christensson A, Alquist M, Nilsson LG,
Segelmark M. Replacement of acetate with citrate in dialysis
fluid: A randomized clinical trial of short term safety and
fluid biocompatibility. BMC Nephrology. 2013;14:4–9.

0. Schmitz M, Loke O, Fach B, Kalb K, Heering PJ, Meinke D, et al.
Effect of citrate dialysate in chronic dialysis: a multicenter
randomized crossover study. Nephrol Dial Transplant.
2016;31:1327–34.

1. De Sequera Ortiz P, Pérez García R, Molina Núñez M, Muñoz
González RI, Álvarez Fernández G, Mérida Herrero E, et al.
Prospective randomised multicentre study to demonstrate
the benefits of haemodialysis without acetate (with citrate):
ABC-treat Study. Acute effect of citrate. Nefrologia.
2019;39:424–33.

2. Bender R, Lange S. Adjusting for multiple testing—when and
how? J Clin Epidemiol. 2001;54:343–9.

3. Li G, Taljaard M, Van den Heuvel ER, Levine MA,  Cook DJ,
Wells GA, et al. An introduction to multiplicity issues in
clinical trials: the what, why, when and how. Int J Epidemiol.
2017;46:746–55.

4. Rodríguez-Ortiz ME, Canalejo A, Herencia C, Martínez-Moreno
JM, Peralta-Ramírez A, Perez-Martinez P, et al. Magnesium
modulates parathyroid hormone secretion and upregulates
parathyroid receptor expression at moderately low calcium
concentration. Nephrol Dial Transplant. 2014;29:282–9,
http://dx.doi.org/10.1093/ndt/gft400. Epub 2013 Oct 8; PMID:
24103811; PMCID: PMC3910342.

5. De Sequera P, Albalate M, Pérez García R, Corchete E, Arribas
P, Alcázar R, et al. Acute effect of citrate baths on
post-dialysis alkalemia. Nefrología. 2015;35:164–71.

6. Gabutti L, Ferrari N, Giudici G, Mombelli G, Marone C.
Unexpected haemodynamic instability associated with
standard bicarbonate haemodialysis. Nephrol Dial
Transplant. 2003;18:2369–76.

7. Di Iorio B, Torraca S, Piscopo C, Sirico ML, Di Micco L, Pota A,
et  al. Dialysate bath and QTc interval in patients on chronic
maintenance hemodialysis: Pilot study of single dialysis
effects. J Nephrol. 2012;25:653–60.

8. Tentori F, Karaboyas A, Robinson BM, Morgenstern H, Zhang J,
Sen A, et al. Association of Dialysate Bicarbonate
Concentration With Mortality in the Dialysis Outcomes and
Practice Patterns Study (DOPPS). Am J Kidney Dis.
2013;62:738–46.

9. Kozik-Jaromin J, Nier V, Heemann U, Kreymann B, Böhler J.
Citrate pharmacokinetics and calcium levels during high-flux
dialysis with regional citrate anticoagulation. Nephrol Dial
Transplant. 2009;24:2244–51.

0. Gabutti L, Lucchini B, Marone C, Alberio L, Burnier M. Citrate
vs  acetate based dialysate in bicarbonate haemodialysis:
consequences on haemodynamics, coagulation, acid-base
status, and electrolytes. BMC Nephrol. 2009;10:1–11.

1. KDIGO. 2017 clinical practice guideline update for the

diagnosis, evaluation, prevention, and treatment of Chronic
Kidney Disease-Mineral and Bone Disorder (CKD-MBD).
Kidney Int Suppl. 2017;7:1-59.

http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0310
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0315
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0320
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0325
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0330
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0335
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0340
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0345
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0350
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0355
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0360
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0365
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0370
dx.doi.org/10.1093/ndt/gft400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0380
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0385
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0390
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0395
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0400
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0405


 0 2 2;

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

336  n e f r o l o g i a 2

2. London G, Coyne D, Hruska K, Malluche HH, Martin KJ, et al.
The  new kidney disease: improving global outcomes (KDIGO)
guidelines – expert clinical focus on bone and vascular
calcification. Clin Nephrol. 2010;74:423–32.

3. London GM, Marty C, Marchais SJ, Guerin AP, Metivier F, de
Vernejoul MC, et al. Arterial calcifications and bone
histomorphometry in end-stage renal disease. J Am Soc
Nephrol. 2004;15:1943–51.

4. Adragão T, Frazão JM. Cardiovascular risk in dialysis patients:
an X-ray vision on vascular calcifications. Kidney Int.
2008;74:1505–7.

5. Adragao T, Herberth J, Monier-Faugere MC, Branscum AJ,
Ferreira A, Frazao JM, et al. Low bone volume – a risk factor
for  coronary calcifications in hemodialysis patients. Clin J Am
Soc Nephrol. 2009;4:450–5.

6. Merjanian R, Budoff M, Adler S, Berman N, Mehrotra R.
Coronary artery, aortic wall, and valvular calcification in
nondialyzed individuals with type 2 diabetes and renal
disease. Kidney Int. 2003;64:263–71.

7. Lorenz G, Mayer CC, Bachmann Q, Stryeck S, Braunisch MC,
Haller B, et al. Acetate-free, citrate-acidified bicarbonate
dialysis improves serum calcification propensity-a
preliminary study. Nephrol Dial Transplant. 2018;33:2043–51.

8. Ter Meulen KJ, Dekker MJE, Pasch A, Broers NJH, van der
Sande FM, van der Net JB, et al. Citric-acid dialysate improves
the  calcification propensity of hemodialysis patients: A
multicenter prospective randomized cross-over trial. PLoS
One. 2019;14:e0225824.

9. Villa-Bellosta R, Hernández-Martínez E, Mérida-Herrero E,
González-Parra E, et al. Impact of acetate- or citrate acidified
bicarbonate dialysate on ex vivo aorta wall calcification.
Scientific Rep. 2019;9:11374.

0. Sakaguchi Y, Hamano T, Isaka Y. Magnesium in hemodialysis
patients: A new understanding of the old problem. Contrib
Nephrol. 2018;196:58–63.

1. Bressendorff I, Hansen D, Schou M, Pasch A, Brandi L. The
effect of increasing dialysate magnesium on serum
calcification propensity in subjects with end stage kidney
disease: A randomized controlled clinical trial. Clin J Am Soc
Nephrol. 2018;13:1373–80.

2. Floege J. Magnesium concentration in dialysate: Is higher
better? Clin J Am Soc Nephrol. 2018;13:1309–10.

3. Pérez-García R, Jaldo MT, Puerta M, Ortega M, Corchete E, de
Sequera P, et al. Hypomagnesaemia in haemodialysis is
associated with increased mortality risk: Its relationship with
dialysis fluid. Nefrologia. 2020;40:552–62.

4. Ishimura E, Okuno S, Yamakawa T, Inaba M, Nishizawa Y.
Serum magnesium concentration is a significant predictor of
mortality in maintenance hemodialysis patients. Magnesium
Res. 2007;20:237–44.

5. Lacson E Jr, Wang W,  Ma L, Passlick-Deetjen J. Serum
magnesium and mortality in hemodialysis patients in the
United States: A cohort study. Am J Kidney Dis.
2015;66:1056–66.

6. Selim GN, Spasovski G, Tozija L, Georgievska-Ismail L,
Zafirova-Ivanovska B, Masin-Spasovska J, et al.
Hypomagnesemia and cause-specific mortality in
hemodialysis patients: 5-year follow-up analysis. Int J Artif
Organs. 2017;40:542–9.

7. Tamura T, Unagami K, Okazaki M, Komatsu M, Nitta K. Serum
magnesium levels and mortality in japanese maintenance
hemodialysis patients. Blood Purif. 2019; 47 Suppl:1–7.

8. Shimohata H, Yamashita M, Ohgi K, Tsujimoto R, Maruyama
H, Takayasu M, et al. The relationship between serum
magnesium levels and mortality in non-diabetic

hemodialysis patients: A 10-year follow-up study. Hemodial
Int.  2019;23:369–74.
4  2(3):327–337

9. Wu L, Cai K, Luo Q, Wang L, Hong Y. Baseline serum
magnesium level and its variability in maintenance
hemodialysis patients: Associations with mortality. Kidney
Blood Press Res. 2019;44:222–32.

0. Yu L, Li H, Wang SX. Serum magnesium and mortality in
maintenance hemodialysis patients. Blood Purif. 2017;43:31–6.

1. Jefferies HJ, Lemoine S, Mcintyre CW. High magnesium
dialysate does not improve intradialytic hemodynamics or
abrogate myocardial stunning. Hemodialysis Int.
2020;24:506–15.

2. Bressendorff I, Hansen D, Schou M, Pasch A, Brandi L. The
effect of increasing dialysate magnesium on serum
calcification propensity in subjects with end stage kidney
disease: A randomized controlled clinical trialJT Clin J Am Soc
Nephrol. 2018;13:1373–80.

3. Schmaderer C, Braunisch MC, Suttmann Y, Lorenz G, Pham D,
Haller B, et al. Reduced mortality in maintenance
haemodialysis patients on high versus low dialysate
magnesium: A pilot Study. Nutrients. 2017;9:926.

4. Bressendorff I, Hansen D, Pasch A, Holt SG, Schou M, Brandi L,
et  al. The effect of increasing dialysate magnesium on
calciprotein particles, inflammation and bone markers: Post
hoc analysis from a randomized controlled clinical trial.
Nephrol Dial Transplant. 2021;36:713–21.

5. Amore A, Cirina P, Mitola S, Peruzzi L, Bonaudo R, Gianoglio B,
et  al. Acetate intolerance is mediated by enhanced synthesis
of  nitric oxide by endothelial cells. J Am Soc Nephrol.
1997;9:1431–6.

6. Todeschini M, Macconi D, Fernandez N, Ghilardi M, Anabaya
A,  Binda E, et al. Effect of acetate-free biofiltration and
bicarbonate hemodialysis on neutrophil activation. Am J
Kidney Dis. 2002;40:783–93.

7. Unarokov ZM, Mukhoedova TV, Shuvaeva OV. Comparison of
sustained low–efficiency dialysis with acetate-free and
acetate-containing bicarbonate dialysate in unstable
patients. Artif Organs. 2014;38:883–8.

8. Smith WB, Gibson S, Newman GE, Hendon KS, Askelson M,
Zhao J, et al. The dynamics of the metabolism of acetate and
bicarbonate associated with use of hemodialysates in the
ABChD trial: A phase IV, prospective, single center, single
blind, randomized, cross-over, two-week investigation. BMC
Nephrol. 2017;29:273.

9. Pérez-García R, Ramírez Chamond R, de Sequera Ortiz P,
Albalate M, Puerta Carretero M, Ortega M,  et al. Citrate
dialysate does not induce oxidative stress or inflammation
in  vitro as compared to acetate dialysate. Nefrologia.
2017;37:630–7.

0. Vida C, Carracedo J, Sequera P, Bodega G, Pérez R, Alique M,
et  al. Increasing the magnesium concentration in various
dialysate solutions differentially modulates oxidative stress
in  a human monocyte cell line. Antioxidants (Basel).
2020;9:319.

1. Molina M, Roca S, Alvarez G, Alarcón RM, Jimeno C, Ross MJ,
et  al. Dialysis with citrate in clinical practice. Results in
post-dilution on-line hemodiafiltration. Nephrology. 2014;34
Suppl 1:62.

2. Kuragano T, Kida A, Faruta M, Yahiro M, Kitamura R, Otaki Y,
et  al. Effects of acetate-free citrate-containing dialysate on
metabolic acidosis. Anemia, and malnutrition in
hemodialysis patients. Artif Organs. 2012;36:282–90.

3. Bousie E, Van Blokland D, Lammers HUW, van Zanten AR.
Relevance of non-nutritional calories in mechanically
ventilated critically ill patients. Eur J Clin Nutr.
2016;70:1443–50.

4. Oudemans-van Straaten HM, Osterman M. Bench-to-bedside

review: Citrate for continuous renal replacement therapy,
from science to practice. Critical Care. 2012;16:249–57.

http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0415
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0420
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0425
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0430
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0435
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0440
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0445
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0450
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0455
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0460
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0465
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0470
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0475
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0480
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0485
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0490
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0495
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0500
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0505
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0510
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0515
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0520
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0525
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0530
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0535
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0540
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0545
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0550
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0555
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0560
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0565
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0570
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0575


 2;4  2

5

5

5

5

5

6

6

n e f r o l o g i a 2 0 2

5. Oudemans-van Straaten HM, Kellum JA, Bellomo R. Clinical
review: Anticoagulation for continuous renal replacement
therapy-heparin or citrate? Critical Care. 2011;15:202–10.

6. Powers SK, Wiggs MP, Duarte JA, Zergeroglu AM, Demirel HA.
Mitochondrial signaling contributes to disuse muscle atrophy.
Am J Physiol Endocrinol Metabol. 2012;303:31–9.

7. Weinberg JM, Venkatachalam MA, Roeser NF, Nissim I.
Mitochondrial dysfunction during hypoxia/reoxygenation
and its correction by anaerobic metabolism of citric acid cycle
intermediates. Proc Natl Acad Sci U S A. 2000;97:2826–31.
8. Carrero JJ, Johansen KL, Lindholm B, Stenvinkel P, Cuppari L,
Avesani CM. Screening for muscle wasting and dysfunction in
patients with chronic kidney disease. Kidney Int.
2016;90:53–66.
(3):327–337 337

9. Séret G, Durand PY, El-Haggan W,  Lavainne F, Menanteau M,
Testa A, et al. Impact of long-term citrate dialysate use on
survival in haemodialysis patients. Blood Purif. 2020;49:765–6.

0. Potier J, Dolley-Hitze T, Hamel D, Landru I, Cardineau E,
Queffeulou G, et al. Long-term effects of citric acid-based
bicarbonate haemodialysis on patient outcomes: A survival
propensity score-matched study in western France. Nephrol
Dial Transplant. 2020;35:1228–36.

1. Neri L, Bellocchio F, Kircelli F, Jirka T, Levannier M, Guillaume
J,  et al. Long-term mortality risk associated with citric

acid-based and acetic acid-based bicarbonate haemodialysis:
a  historical cohort propensity score-matched study in a large
multicenter, population-based study. Nephrol Dial
Transplant. 2020;35:1237–44.

http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0580
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0585
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0590
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0595
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0600
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0605
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610
http://refhub.elsevier.com/S0211-6995(21)00137-5/sbref0610

	Ventajas del uso de citrato respecto al acetato como estabilizante en el líquido de hemodiálisis: estudio aleatorizado ABC...
	Introducción
	Material y métodos
	Diseño del estudio
	Población estudiada
	Protocolo de estudio
	Análisis estadístico

	Resultados
	Población estudiada
	Parámetros ácido-base y del metabolismo óseo-mineral
	Eficacia de la hemodiálisis
	Tolerancia
	Nutrición e inflamación
	Otros parámetros

	Discusión
	Limitaciones del estudio
	Conclusiones
	Financiación
	Conflicto de intereses
	Agradecimientos
	Anexo 1. Componentes del grupo de estudio ABC-treat
	Bibliografía


