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PALABRAS CLAVE Resumen
Cuidados intensivos Introduccion: La analgosedacion es una prioridad en el cuidado de pacientes en unidades de
pediatricos; intensivos pediatricos. La combinacion de ketamina y propofol puede ser una alternativa para
Ketamina; aquellos pacientes con necesidad de sedacion prolongada, con dificultad para la sedacion y para
Propofol; disminuir el empleo de benzodiacepinas y opiaceos. El objetivo de este estudio es analizar la
Sedacion; eficacia y seguridad de la combinacion de ketamina y propofol en perfusiéon continua para la
Analgesia analgosedacion en unidades de cuidados intensivos pediatricos.
Materiales y métodos: Estudio de cohorte Unica prospectivo observacional en pacientes de 1
mes a 16 anos ingresados en unidades de cuidados intensivos pediatricos entre 2016 y 2018 que
recibieron tratamiento con ketamina y propofol en perfusion continua para analgosedacion. Se
recogieron datos clinicos y demograficos, scores de analgesia y sedacion (MAPS, COMFORT-B y
SOPHIA), parametros hemodinamicos y efectos adversos.
Resultados: Treinta y dos pacientes fueron incluidos. La dosis maxima de ketamina fue de
1,5mg/kg/h (RI 1-2 mg/kg/h) y la duracion, 5 dias (RI 3-5 dias). La dosis maxima de propofol fue
de 3,2mg/kg/hora (RI 2,5-3,6 mg/kg/hora) y la duracion, 5 dias (Rl 3-5 dias). Treinta pacientes
(93,7%) habian recibido midazolam y 29 (90,6%) fentanilo previamente. Tras el inicio de la
perfusion de ketamina y propofol la puntuacion en la escala de analgesia no se modifico. El
COMFORT-B mostroé un incremento estadisticamente significativo, pero se mantuvo dentro del
rango de sedacion adecuada (12-17). Se produjo una leve disminucion en la presion arterial
media tras una hora de administracion, que fue estadisticamente significativa (de 64 mmHg a
60 mmHg; P=0,006) asi como en la presion arterial diastoélica (de 50,5 a 48 mmHg; P=0,023).
Esta diferencia desapareci6 a las 12 horas del inicio y no requirié uso de drogas vasoactivas. No
se detectaron efectos adversos graves durante la administracion.

* Parte de este estudio fue presentado como comunicacién corta en el XXXIIl Congreso Anual de la SECIP que tuvo lugar del 10 al 13 de
junio de 2018 en Granada, Espana.
* Autor para correspondencia.
Correo electroénico: ltsoblechero@outlook.com (L. Torres Soblechero).
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Conclusiones: La combinacion de ketamina y propofol en perfusion continua es un tratamiento
seguro en cuidados intensivos pediatricos que permite un adecuado nivel de analgosedacion sin
repercusion hemodinamica significativa.

© 2022 Asociacion Espafiola de Pediatria. Publicado por Elsevier Espafna, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Prospective observational study on the use of continuous intravenous ketamine and

Introduction: Analgesia and sedation are a priority in paediatric intensive care. The combina-
tion of ketamine and propofol is a possible option in patients requiring prolonged or difficult
sedation and to reduce the use of benzodiazepines and opiates. The aim of this study was to
assess the efficacy and safety of combination ketamine and propofol in continuous infusion for
prolonged analgesia/sedation in the paediatric intensive care setting.

Patients and methods: Prospective, observational single-group cohort study in patients aged 1
month to 16 years admitted to the paediatric intensive care unit in 2016-2018 that received
ketamine and propofol in continuous infusion for analgesia and sedation. We collected data on
demographic and clinical characteristics, analgesia and sedation scores (MAPS, COMFORT-B and

Results: The study included 32 patients. The maximum dose of ketamine was 1.5mg/kg/h
(interquartile range [IQR], 1-2mg/kg/h) and the infusion duration was 5 days (IQR, 3-5 days).
The maximum dose of propofol was 3.2 mg/kg/h (IQR, 2.5-3.6 mg/kg/h) and the infusion dura-
tion, 5 days (IQR, 3-5 days). Thirty (93.7%) patients had previously received midazolam and 29
(90.6%) fentanyl. Analgesia scores did not change after initiation of the ketamine and propofol
infusion. There was a statistically significant increase in the COMFORT-B score, but the score
remained in the adequate sedation range (12-17). There were small but statistically significant
decreases in the mean arterial pressure (from 64 mmHg to 60 mmHg; P=.006) and the diastolic
blood pressure (from 50.5 to 48 mmHg; P=.023) 1 h after the initiation of the ketamine and pro-
pofol infusion, but this difference was not observed 12 h later and did not require administration
of vasoactive drugs. No other major adverse events were detected during the infusion.

Conclusions: The combination of ketamine and propofol in continuous infusion is a safe treat-
ment in critically ill children that makes it possible to achieve an appropriate level of analgesia

© 2022 Asociacion Espanola de Pediatria. Published by Elsevier Espaiia, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
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and sedation without relevant haemodynamic repercussions.
4.0/).

Introduccién

pacientes® "', Otros subgrupos de pacientes, como los neu-
rocriticos, podrian también beneficiarse, ya que, aunque

La ketamina actlla como antagonista de los receptores N-
metil D-aspartato (NMDA) en el sistema nervioso central,
induciendo un estado de anestesia disociativa. En dosis
bajas tiene un efecto analgésico y antihiperalgésico. Entre
sus propiedades también se encuentra la union a recep-
tores opioides. Aunque esta union no conlleva un efecto
analgésico, podria estar relacionada con su utilidad para
reducir la necesidad de opioides y evitar el sindrome de
abstinencia’?. Estudios sobre el uso de ketamina para pro-
cedimientos han mostrado un buen perfil hemodinamico con
menor efecto depresor cardiovascular lo que constituye una
ventaja en pacientes con inestabilidad hemodinamica como
en el postoperatorio de cirugia cardiaca®~’. Sin embargo,
faltan estudios sobre su eficacia y seguridad en adminis-
traciones prolongadas ya que los trabajos publicados son
fundamentalmente retrospectivos y con escaso nimero de

se ha sugerido que la ketamina podria aumentar la pre-
sion intracraneal, evidencias recientes sugieren un efecto
beneficioso en este subgrupo de pacientes disminuyendo la
presion intracraneal'> "3,

El propofol actla a través de la union del neuro-
transmisor GABA a su receptor produciendo un efecto
hipnotico y sedante. Sus caracteristicas lipofilicas permi-
ten un rapido efecto sobre el sistema nervioso central
y la redistribucion del compartimento central al perifé-
rico hace que el efecto desaparezca rapidamente. Produce
un descenso en la presion arterial por disminucion de
las resistencias vasculares periféricas y una disminucion
de la frecuencia cardiaca'®. Estos efectos hacen que sea
menos utilizado en pacientes hemodinamicamente ines-
tables. Sin embargo, las caracteristicas contrapuestas de
la ketamina y el propofol hacen que la administracion
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conjunta pueda presentar un mejor perfil de efectos
adversos'°,

Las guias de sedacion en UCIP de la Society of Critical
Care Medicine de 2022 recomiendan el uso de ketamina
como terapia adyuvante en pacientes pediatricos con ina-
decuada sedacion con los farmacos habituales, pero siguen
siendo mas restrictivos con el empleo del propofol en
nifios'”. El objetivo de este estudio es analizar la eficacia
y seguridad de la combinacion ketamina y propofol en per-
fusion continua como parte de un protocolo estandar para
analgosedacion prolongada en UCIP.

Pacientes y métodos

Se diseid un estudio prospectivo observacional para eva-
luar la eficacia y seguridad de la combinacién de ketamina
y propofol en perfusion continua en la UCIP de un cen-
tro terciario entre septiembre 2016 y enero de 2018. Esta
combinacion forma parte del protocolo de rotacion de anal-
gosedacion que se implement6 en 2012 con el objetivo de
reducir el sindrome de abstinencia en pacientes criticos con
sedacion prolongada'®. Esta basado en el uso de diferentes
combinaciones de farmacos analgésicos y sedantes consi-
derando la farmacocinética y el mecanismo de accion de
cada uno de manera que alterna analgésicos opioides con
no opioides y sedantes del grupo de benzodiacepinas con
sedantes de otros grupos'®?°. Incluye la administracién de
ketamina (dosis de 1-2mg/kg/hora) y propofol (dosis de 1-
4mg/kg/hora) durante cinco dias. La secuencia completa
se incluye en la figura 1. El protocolo se utiliza en todos los
pacientes, aunque se permite su adaptacion en funcién del
criterio del médico a cargo del paciente. El estudio cum-
ple con la Declaracion de Helsinki de 1975, revisada en 2000
y fue aprobado por el Comité de Revision Institucional del
hospital con el cédigo de estudio EVOLUCION UCIP 1.2. Se
recogio consentimiento informado de las familias para la
recogida de datos para fines de investigacion.

Criterios de inclusion

Se incluyeron pacientes entre 1 mes y 16 anos ingresados en
la UCIP durante el periodo de estudio en los que se utiliz6
perfusion continua de ketamina y propofol como parte del
protocolo de analgesia y sedacion. Pacientes tratados con
perfusion de ketamina y propofol por otras causas fueron
excluidos.

Recogida de datos y variables

Se recogieron datos demograficos (edad y sexo) y cli-
nicos, incluyendo escalas de analgosedacion, parametros
hemodinamicos y analiticos (acido lactico, triglicéridos),
diagndstico de ingreso, PRIMSIII, antecedente de ingreso
previo en UCIP con necesidad de sedacion o analgesia en
perfusion continua, necesidad de ventilacion mecanica de
técnicas de depuracion extrarrenal y de técnicas de circu-
lacion extracorporea.

Se registraron las dosis maximas y medias y la duracion
de la infusion de ketamina y propofol. Se recogié informa-
cion sobre la administracion concomitante de analgésicos

Dia 0-4

Midazolam + Fentanilo

Y

Dia 5-9

Ketamina + Propofol

o

Dia 10-14

Midazolam + Remifentanilo

¥

Dia 15-19

Dexmedetomidina + Metamizol +/-
Morfina

Figura 1
cion.

Protocolo de rotacion de farmacos de analgoseda-

y sedantes en perfusion continua. El equipo de enferme-
ria registro 3 veces la calidad de la analgosedacion con las
siguientes escalas validadas: 1) Escala multidimensional de
valoracion de la analgesia (MAPS); 2) COMFORT-B (sedacion)
y 3) SOPHIA (sindrome de abstinencia)*'-?*. Se recogieron
las puntuaciones del dia previo al inicio de la perfusion y
hasta 24 h después de su finalizacion. Se considero sedacion
adecuada un COMFORT-B de entre 12 y 17 y analgesia ade-
cuada la puntuacion de entre 0y 1. Se definié sindrome de
abstinencia como una puntuacion SOPHIA mayor o igual a 4.

Se registraron parametros hemodinamicos como pre-
sion arterial sistdlica (PAS), diastolica (PAD), media (PAM),
frecuencia cardiaca (FC) y la necesidad de tratamiento
vasoactivo utilizando el indice inotropico-vasoactivo (VIS) o
antihipertensivo. Estos datos se recogieron en tres momen-
tos, una hora antes, una hora después y doce h después del
inicio de la combinacion de ketamina y propofol.

Se registraron los efectos adversos relacionados con la
perfusion de ketamina (hipertension, taquicardia, arritmias,
broncorrea, nistagmo, agitacion y delirium) y de propofol
(aquellos caracteristicos del sindrome de infusién de propo-
fol como arritmias, acidosis, trigliceridemia, rabdomiolisis y
hepatomegalia). La broncorrea se definido como un aumento
de secreciones respiratorias y la broncorrea significativa
cuando este incremento interferia con una adecuada venti-
lacion. Se clasificd como efecto adverso grave la hipotension
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Tabla 1 Caracteristicas basales de los pacientes
N=32 %

Sexo (masculino) 25 78,1
Diagndstico

Cirugia cardiaca 11 34,3
Otras cirugias 1 3,1
Hemodinamico 6 18,8
Respiratorio 13 40,6
Enfermedades infecciosas 1 3,1
Ingresos previos en UCIP 16 50,0
ECMO 5 15,6
Técnica de depuracion 4 12,5

extrarrenal

o hipertension con necesidad de tratamiento y la aparicion
de sintomas de sindrome por infusion de propofol.

Analisis estadistico

El analisis estadistico se realizé con el programa SPSS sta-
tistical software version 25.0 (IBM Corp, Armonk, NY). Las
variables categoricas se expresan como frecuencias y por-
centajes y las variables continuas como medianas y rango
intercuartilico (Rl). Para comparar variables continuas entre
grupos independientes se utilizo el test de Kruskal Wallis.
Para estudiar la variacion antes y después del inicio de
la ketamina se utilizo el test de Wilcoxon para muestras
relacionadas. Se establecié como limite de la significacion
estadistica el valor p 0,05.

Resultados

Treinta y dos pacientes recibieron tratamiento con keta-
mina y propofol en perfusion continua durante mas de 24
h durante el periodo de estudio. La mediana de edad fue
de seis meses (Rl 2-48,5 meses) y la mediana de PRISM Il
de 8 (Rl 3-12). Diecinueve pacientes (59,4%) tenian una

cardiopatia congénita. Otras caracteristicas basales de la
muestra se pueden observar en la tabla 1.

Treinta (93,7%) recibieron midazolam y 29 (90,6%) reci-
bieron fentanilo en los 5 dias previos a la introduccion de
la ketamina y propofol. La mediana de dosis de midazo-
lam fue 2 mcg (mcg)/kg/minuto (Rl 2-3,2 mcg/kg/minuto),
(maximo 6 mcg/kg/minuto) y la mediana de dosis de fen-
tanilo fue 2 mcg/kg/hora (Rl 1-2,2 mcg/kg/hora, maximo 5
mcg/kg/hora). La mediana de dosis de ketamina al inicio
del tratamiento fue de 1mg/kg/h (Rl 1-1,5mg/kg/hora).
La mediana de dosis maxima fue de 1,5mg/kg/hora (RI
1-2mg/kg/hora) y la mediana de dosis maxima total
(incluyendo bolos de sedacion) fue 1,6 mg/kg/hora (1,2-
2mg/kg/hora). La dosis maxima fue 2 mg/kg/hora, utilizada
en un 43,8% de los casos. La mediana de duracion de la per-
fusion fue 5 dias (RI 3-5 dias). La duracion maxima fue de
8 dias. La mediana de tiempo de retirada de la ketamina
fue de 2 h (RI 1-5 h) con un maximo de 24 h. No hubo
diferencias significativas en la dosis maxima de ketamina
en funcion de la edad (lactantes 1,5mg/kg/hora y mayores
de 12 meses 1,5mg/kg/hora, p=0,785), ni entre pacientes
con y sin ingresos previos en UCIP (1,5mg/kg/hora frente a
1,5mg/kg/hora, p=0,468).

Siguiendo el protocolo institucional de analgoseda-
cion, 32 pacientes (100%) recibieron propofol en perfusion
continua simultaneamente con la ketamina. La mediana
de dosis maxima de propofol (perfusion continua vy
bolos) fue de 3,2mg/kg/hora (Rl 2,5-3,6 mg/kg/hora).
Se sustituyd el propofol por midazolam en tres pacien-
tes y por dexmedetomidina en uno. Un paciente fue
tratado con midazolam y ketamina simultaneamente.
Veinticuatro pacientes (74,2%) no necesitaron tratamien-
tos concomitantes durante el tratamiento con ketamina
y propofol. Ocho pacientes (25,8%) recibieron otros
tratamientos concomitantes durante mas de 24 h durante
la perfusion de ketamina y propofol. En dos pacientes estos
tratamientos concomitantes ya estaban presentes durante
el tratamiento con fentanilo y midazolam previamente a la
introduccion de la perfusion de ketamina y propofol y no se
suspendieron al iniciar la misma. Los otros 6 pacientes (19%)
requirieron la introduccion de otro tratamiento adyuvante

Tabla 2 Parametros hemodinamicos antes y después del inicio de la perfusion de ketamina y propofol

Antes del inicio de la 1 hora tras el inicio p 12 horas tras el inicio de p
perfusion de la perfusion la perfusion
VIS 11,5 (0-16,5) 11,5 (0-16,5) 0,66 11,5 (0-16,5) 0,89
n=32
PAS (mmHg) 85 (72-99) 84 (71-98,5) 0,35 87,5 (73,3-98,8) 0,46
n=29
PAM (mmHg) 63 (56,8-71) 59,5 (52,8-68) 0,01* 63 (54,5-71) 0,49
n=30
PAD (mmHg) 50 (45,5-58) 48 (43,5-54) 0,04* 49 (43,3-58,5) 0,49
n=29
FC (lpm) 130 (110-146,3) 130 (108,8-140) 0,85 125 (112,5-152,5) 0,14
n=30

Los datos se expresan en forma de medianas y rango intercuartilico.

* p <0,05.

FC: frecuencia cardiaca; lpm: latidos por minuto; mmHg: milimetros de mercurio; PAD: presion arterial diastolica; PAM: presion arterial

media; PAS: presion arterial sistolica; VIS: vasoactive index score.
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Tabla 3 Parametros hemodinamicos en pacientes con circulacion extracorporea antes y después del inicio de la perfusion de
ketamina y propofol
N=5 Antes de la 1 hora tras el inicio p 12 horas tras el inicio p
perfusion de la perfusion de la perfusion
VIS 17 (9-38) 17 (9-38) 1,00 15 (9-33) 0,18
PAS (mmHg) 86 (75,5-114,5) 84 (67-115) 0,69 82 (61,5-127,5) 0,89
PAM (mmHg) 65 (63-74) 66 (56-70,5) 0,28 69 (53-79) 0,69
PAD (mmHg) 58 (49-64) 54 (48-60) 0,42 50 (48,5-68,5) 0,89
FC (lpm) 130 (117,5-162,5) 140 (122,5-140) 0,58 135 (117,5-137,5) 0,27

Los datos se expresan en forma de medianas y rango intercuartilico.

FC: frecuencia cardiaca; Lpm: latidos por minuto; MmHg: milimetros de mercurio; PAD: presion arterial diastolica; PAM: presion arterial

media; PAS: presion arterial sistolica; VIS: vasoactive index score.

tras el inicio de ketamina y propofol en perfusion continua.
Estos tratamientos adyuvantes fueron: perfusion continua
de metamizol (n=3, 9%), midazolam (n=1, 3%), dexmede-
tomidina (n=4, 12,5%), morfina en perfusion continua (n=1,
3%), sevofluorano inhalado (n=1, 3%), fentanilo (n=1, 3%) y
remifentanilo (n=1, 3%). En el caso del metamizol, la dosis
maxima fue de 6,6 mg/kg/h mientras que en el caso de la
dexmedetomidina la dosis maxima fue de 1,2 mcg/kg/hora.
La dosis maxima de morfina fue 20 mcg/kg/hora y de remi-
fentanilo fue 12 mcg/kg/hora.

La mediana de las escalas MAPS, COMFORT-B y SOPHIA
antes de la combinacion de ketamina y propofol y a lo largo
de los 5 dias tras su introduccion se muestran en el mate-
rial suplementario. No hubo diferencias significativas en la
mediana de MAPS y SOPHIA antes y después del inicio de
la perfusion (dias 1 a 5) (MAPS 0-2 y SOPHIA menor de 4)
(material suplementario). La puntuaciéon en la escala de
analgesia no varid con la introduccion de la ketamina y el
propofol (puntuacion 1). EL COMFORT-B aument¢ significa-
tivamente al comparar los dias 1 a 5 con el dia previo a
la introduccion de ketamina y propofol pero se mantuvo en
el rango 12-17 (material suplementario). El propofol y la
ketamina se interrumpieron en un paciente debido a que el
nivel de analgosedacion no fue adecuado, introduciéndose
remifentanilo y dexmedetomidina. Cuatro pacientes presen-
taron una puntuacion SOPHIA mayor de 4 en las 48 h tras la
finalizacion de la ketamina y el propofol (12,9%).

Los parametros hemodinamicos medidos durante la admi-
nistracion de la infusion de ketamina y propofol se muestran
en la tabla 2. No hubo diferencias estadisticamente signifi-
cativas en el VIS antes y después del inicio de ketamina y
propofol (P=0,888). Hubo diferencias estadisticamente sig-
nificativas entre la PAM antes y una hora después (64 mmHg
frente a 60mmHg; P=0,023) y en la PAD antes y una
hora después de la ketamina y el propofol (50,5 frente a
48 mmHg; P =0,023). No se objetivaron cambios entre antes
y 12 h del inicio de la ketamina y el propofol (tabla 2). Un
paciente requirié tratamiento con noradrenalina 12 h des-
pués del inicio de la ketamina y el propofol. Ningln paciente
requirié tratamiento antihipertensivo.

No se objetivaron diferencias en parametros hemodina-
micos o cambios en el VIS en los 5 pacientes en ECMO (tabla
3).

El efecto adverso mas frecuente durante la perfusion de
ketaminay propofol fue la broncorrea (n =12, 37,5%) aunque
en la mayoria de los casos no fue significativa (11 pacientes,

91,6%). Tres pacientes sufrieron agitacion. En uno de estos
casos el propofol y la ketamina se suspendieron y se reintro-
dujeron el midazolam y el fentanilo dada la falta de eficacia
del propofol y ketamina para controlar la agitacion. En los
otros 2 pacientes se inicidé una perfusion de opiaceo (mor-
fina y remifentanilo). No hubo casos de nistagmo o arritmias.
No se encontrd asociacion entre la dosis maxima de keta-
mina y propofol o la duracion de ketamina y propofol con
la presencia de eventos adversos. La combinacion ketamina
y propofol produjo un aumento significativo de triglicéridos
(127 mg/dl frente a 206 mg/dl; p<0,001). Los valores de lac-
tico también aumentaron ligeramente (1 mg/dl a 1,8 mg/dl;
p<0,001). Ninglin paciente desarrollé rabdomidlisis ni hepa-
tomegalia. No se reportd ningin fallecimiento durante la
perfusion de ketamina y propofol.

Discusion

Presentamos uno de los pocos estudios que describe el uso
prolongado de la combinacion ketamina y propofol en per-
fusion continua en una UCIP. Este trabajo aporta evidencia
de la utilidad de la ketamina y el propofol como pauta de
analgosedacion de mantenimiento incluyendo pacientes en
ECMO y en terapia de depuracion extrarrenal.

La dosis de ketamina y propofol utilizada por nosotros
fue similar a otros estudios publicados® '"'>?>, La duracién
de la perfusion de ketamina varia en los estudios publicados
entre 2 y 6 dias siendo de 5 dias en nuestro caso’ %%,

La ketamina en combinacion con propofol proporciono
un efecto analgésico y sedante similar a los tratamientos
previos (fentanilo y midazolam). El efecto analgésico,
evaluado mediante escalas validadas se consideré adecuado
(MAPS menor de 2). Aunque la puntuacion de la escala de
COMFORT-B se increment6 tras la introducciéon de ambos
farmacos, el efecto sedante se mantuvo en el rango consi-
derado como sedacion adecuada (12-17)%'. Estos resultados
se encuentran en consonancia con estudios previos que
muestran un adecuado nivel de analgosedacion en UCIP con
ambos farmacos por separado, aunque faltan estudios sobre
la utilizacion conjunta para analgesia prolongada’?%727:28,
Es importante subrayar que en el 81% de los casos se consi-
gui6 un grado adecuado de analgosedacion sin necesidad de
anadir tratamientos adyuvantes. El 19% restante recibio otro
tratamiento intravenoso en perfusion continua ademas del
propofol y la ketamina. En estos casos se podria considerar
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que la ketamina y el propofol no alcanzaron el nivel de
sedacion deseado. Es posible que la abstinencia al fentanilo
represente un papel importante en estos pacientes ya que
en la mayoria de los trabajos publicados el tratamiento
con ketamina se inicid manteniendo el tratamiento opioide
previo®'%"" " mientras que en el nuestro se suspendio el
opioide al iniciar la ketamina y el propofol.

En un paciente la ketamina y el propofol se interrumpie-
ron debido a una inadecuada analgosedacion por agitacion.
La agitacion ha sido previamente reportada como efecto
adverso de la ketamina en sedacion para procedimientos,
aunque es mas frecuente con otros farmacos como las
benzodiacepinas®.

Aunque la evidencia en pediatria es limitada, parece
que el impacto hemodinamico de la ketamina responde a
dos mecanismos opuestos; un efecto inotrépico negativo
directo y un efecto inotrépico positivo indirecto inducido
por el incremento en la concentracion de catecolaminas
enddgenas®. El propofol produce un descenso de la presion
arterial por una disminucion en el tono vascular, contrac-
tilidad cardiaca y control autonémico del gasto cardiaco'.
La combinacion de ketamina y propofol para procedimien-
tos en pacientes pediatricos ha demostrado ser segura, sin
descensos significativos en la frecuencia cardiaca o la pre-
sion arterial, pero faltan estudios que evaluen su efectividad
y seguridad en sedacién prolongada' "2, Son escasos los
estudios publicados hasta la fecha que incluyan pacientes
con cardiopatias congénitas. Es importante considerar la
posible repercusion hemodinamica en estos pacientes a la
hora de evaluar el efecto de la ketamina y el propofol
en perfusion continua. Un estudio para analgosedacion de
pacientes pediatricos durante cateterismo cardiaco mostréo
que la combinacion ketamina y propofol reduce la canti-
dad de propofol administrado y mantiene la presion arterial
media’®.

Nuestros resultados muestran una pequena, pero esta-
disticamente significativa, disminucion de la PAM y la PAD
en la primera hora de la perfusién de ketamina y propofol
que desaparece posteriormente sin necesidad de incremen-
tar el soporte vasoactivo o administrar carga de volumen.
Esto apoyaria la ausencia de repercusiones hemodinamicas
significativas asociadas al uso de la ketamina y propofol en
perfusion continua incluso en pacientes con patologia car-
diaca.

En este estudio, ningln paciente presento efectos adver-
sos graves relacionados con la administracion de ketamina y
propofol. La broncorrea se present6é en mas de un tercio de
los pacientes, efecto que esta descrito con el empleo de la
ketamina, pero sin impacto significativo en la funcion res-
piratoria y sin requerir tratamiento anticolinérgico. Otros
estudios muestran hallazgos similares® .26, Series de casos
clinicos han reportado el sindrome de infusion por propo-
fol en poblacion pediatrica, fundamentalmente con dosis
muy superiores a 4 mg/kg/h. El sindrome de infusion de pro-
pofol se caracteriza por bradicardia, acidosis metabdlica,
hipertrigliceridemia, rabdomiélisis y hepatomegalia®. Nin-
guno de los pacientes presentd bradicardia, rabdomiolisis ni
hepatomegalia, y el aumento en triglicéridos y acido lactico,
aunque significativo, no fue clinicamente relevante.

Otros efectos adversos descritos en la literatura (hiper-
tension intracraneal o incremento de la presion intraocular)
no pudieron registrarse. Esto limita la extrapolacion de estos

datos a pacientes con riesgo de desarrollar estos efectos
adversos®#3¢,

EL 12,5% de los casos (4 pacientes) presentaron sindrome
de abstinencia tras la finalizacion de la ketamina y el pro-
pofol. Sin embargo, estos datos se deben interpretar con
precaucion dado el uso concomitante de otros agentes.

Una de las limitaciones del estudio es el escaso nUmero de
pacientes incluido. Sin embargo, es uno de los pocos estu-
dios de caracter prospectivo y el niUmero de pacientes es
mayor que el de articulos previos. Se trata de un estudio
observacional que recoge la practica habitual en cuanto a
analgosedacion en nuestro centro. La naturaleza observa-
cional y la falta de grupo control son limitaciones que deben
tenerse en cuenta al interpretar los resultados.

Es importante considerar el uso de otros analgésicos y
sedantes al interpretar los resultados. Sin embargo, esta
limitacion es inevitable ya que en la practica clinica comUn-
mente se precisan farmacos adyuvantes para la sedacion
de nifos criticos. Otra limitacion es la falta de informacion
sobre la administracion de analgésicos o sedantes por via
enteral.

Conclusiones

La ketamina en combinacion con propofol en perfusion con-
tinua puede ser un tratamiento adecuado para pacientes
pediatricos ingresados en unidades de cuidados intensivos,
consiguiendo un buen nivel de analgosedacion y permitiendo
suspender el tratamiento con opiaceos y benzodiacepinas.
La ketamina y el propofol presentan un buen perfil de segu-
ridad sin repercusiones hemodinamicas significativas y sin
eventos adversos graves. Sin embargo, es esencial llevar a
cabo estudios prospectivos controlados con mayor nimero
de pacientes.
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Anexo. Material adicional
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version electrénica disponible en https://doi.org/10.1016/
j.anpedi.2022.12.004.

281


http://dx.doi.org/10.1016/j.anpedi.2022.12.004
http://dx.doi.org/10.1016/j.anpedi.2022.12.004

L. Torres Soblechero, D.E. Ocampo Benegas, G. Manrique Martin et al.

Bibliografia

10.

1.

12.

13.

14.

15.

16.

17.

18.

. Buchheit JL, Yeh DD, Eikermann M, Lin H. Impact of low-

dose ketamine on the usage of continuous opioid infusion
for the treatment of pain in adult mechanically ventilated
patients in surgical intensive care units. J Intensive Care Med.
2019;34:646-51.

. Peltoniemi MA, Hagelberg NM, Olkkola KT, Saari Tl. Ketamine:

A review of clinical pharmacokinetics and pharmacodyna-
mics in anesthesia and pain therapy. Clin Pharmacokinet.
2016;55:1059-77.

. LoombaRS, Gray SB, Flores S. Hemodynamic effects of ketamine

in children with congenital heart disease and/or pulmonary
hypertension. Congenit Heart Dis. 2018:13.

. Jha AK, Gharde P, Chauhan S, Kiran U, Malhotra Kapoor P. Echo-

cardiographic assessment of the alterations in pulmonary blood
flow associated with ketamine and etomidate administration in
children with tetralogy of Fallot. Echocardiography. 2016:33.

. Miller AC, Jamin CT, Elamin EM. Continuous intravenous infu-

sion of ketamine for maintenance sedation. Minerva Anestesiol.
2011;77:812-20.

. Conway JA, Kharayat P, Sanders RC, Nett S, Weiss SL, Edwards

LR, et al. Ketamine use for tracheal intubation in critically
ill children is associated with a lower occurrence of adverse
hemodynamic events. Crit Care Med. 2020;48:E489-97.

. Friesen RH, Twite MD, Nichols CS, Cardwell KA, Pan Z, Darst

JR, et al. Hemodynamic response to ketamine in children with
pulmonary hypertension. Paediatr Anaesth. 2016;26:102-8.

. Heiberger AL, Ngorsuraches S, Olgun G, Luze L, Leimbach C,

Madison H, et al. Safety and utility of continuous ketamine infu-
sion for sedation in mechanically ventilated pediatric patients.
J Pediatr Pharmacol Ther. 2018;23:447-54.

. Neunhoeffer F, Hanser A, Esslinger M, Icheva V, Kumpf M, Ger-

big I, et al. Ketamine infusion as a counter measure for opioid
tolerance in mechanically ventilated children: A pilot study.
Pediatric Drugs. 2017;19:259-65.

Park S, Choi AY, Park E, Park HJ, Lee J, Lee H, et al. Effects of
continuous ketamine infusion on hemodynamics and mortality
in critically ill children. PLoS One. 2019;14:e0224035.
Sperotto F, Giaretta |, Mondardini MC, Pece F, Daverio M, Ami-
goni A. Ketamine prolonged infusions in the pediatric intensive
care unit: A tertiary-care single-center analysis. J Pediatr Phar-
macol Ther. 2021;26:73-80.

Wyte SR, Shapiro HM, Turner P, Harris AB. Ketamine-induced
intracranial hypertension. Anesthesiology. 1972;36:174-6.
Bar-Joseph G, Guilburd Y, Tamir A, Guilburd JN. Effectiveness
of ketamine in decreasing intracranial pressure in children with
intracranial hypertension: Clinical article. J Neurosurg Pediatr.
2009;4:40-6.

Chidambaran V, Costandi A, D’Mello A. Propofol: A review
of its role in pediatric anesthesia and sedation. CNS Drugs.
2015;29:543-63.

Singh R, Batra YK, Bharti N, Panda NB. Comparison of propofol
versus propofol-ketamine combination for sedation during spi-
nal anesthesia in children: Randomized clinical trial of efficacy
and safety. Paediatr Anaesth. 2010;20:439-44.

Akin A, Esmaoglu A, Guler G, Demircioglu R, Narin N, Boyaci
A. Propofol and propofol-ketamine in pediatric patients under-
going cardiac catheterization. Pediatr Cardiol. 2005;26:553-7.
Smith HAB, Besunder JB, Betters KA, Johnson PN, Srinivasan V,
Stormorken A, et al. 2022 Society of Critical Care Medicine Clini-
cal Practice Guidelines on Prevention and Management of Pain,
Agitation, Neuromuscular Blockade, and Delirium in Critically
Ill Pediatric Patients with Consideration of the ICU Environment
and Early Mobility. Pediatr Crit Care Med. 2022;23:E74-110.
Sanavia E, Mencia S, Lafever SN, Solana MJ, Garcia M, Lopez-
Herce J. Sedative and analgesic drug rotation protocol in

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

282

critically ill children with prolonged sedation: Evaluation of
implementation and efficacy to reduce withdrawal syndrome.
Pediatric Crit Care Med. 2019;20:1111-7.

Roulet L, Luthy C, Garin N, di Pollina de Gold L, Zoccatelli D,
Escher Imhof M, et al. [Opioid rotation: from theory to practice.
Interdisciplinary recommendations from the Geneva University
Hospitals pain network]. Rev Med Suisse. 2011;7:1400-4, 1406.
Kim HJ, Kim YS, Park SH. Opioid rotation versus combination for
cancer patients with chronic uncontrolled pain: A randomized
study. BMC Palliat Care. 2015;14:41.

Ista E, van Dijk M, Tibboel D, de Hoog M. Assessment of sedation
levels in pediatric intensive care patients can be improved by
using the COMFORT *‘behavior’’ scale. Pediatr Crit Care Med.
2005;6:58-63.

Ista E, te Beest H, van Rosmalen J, de Hoog M, Tibboel D, van
Beusekom B, et al. Sophia observation withdrawal symptoms-
paediatric delirium scale: A tool for early screening of delirium
in the PICU. Aust Crit Care. 2018;31:266-73.

Ramelet AS, Rees NW, McDonald S, Bulsara MK, Huijer Abu-Saad
H. Clinical validation of the multidimensional assessment of
pain scale. Paediatr Anaesth. 2007;17:1156-65.

Harris J, Ramelet AS, van Dijk M, Pokorna P, Wielenga J, Tume L,
et al. Clinical recommendations for pain, sedation, withdrawal
and delirium assessment in critically ill infants and children: an
ESPNIC position statement for healthcare professionals. Inten-
sive Care Med. 2016;42:972-86.

Flint RB, Brouwer CNM, Kranzlin ASC, Lie-A-Huen L, Bos AP,
Math6t RAA. Pharmacokinetics of S-ketamine during prolonged
sedation at the pediatric intensive care unit. Paediatr Anaesth.
2017;27:1098-107.

Golding CL, Miller JL, Gessouroun MR, Johnson PN. Ketamine
continuous infusions in critically ill infants and children. Ann
Pharmacother. 2016;50:234-41.

Svensson ML, Lindberg L. The use of propofol sedation in a pae-
diatric intensive care unit. Nurs Crit Care. 2012;17:198-203.
Agudelo SC, Mencia S, Faro A, Escudero V, Sanavia E, Lopez-
Herce J. Propofol en perfusion continua en nifos en estado
critico. Med Intensiva. 2012;36:410-5.

Bellolio F, Puls HA, Anderson JL, Gilani WI, Murad MH, Barrio-
nuevo P, et al. Incidence of adverse events in paediatric
procedural sedation in the emergency department: a systematic
review and meta-analysis. BMJ Open [Internet]. 2016;6:11384.
Disponible en: http://bmjopen.bmj.com/.

Mion G, Villevieille T. Ketamine pharmacology: An update (phar-
macodynamics and molecular aspects recent findings). CNS
Neurosci Ther. 2013;19:370-80.

Koruk S, Mizrak A, Kaya Ugur B, Ilhan O, Baspinar O, Oner U. Pro-
pofol/dexmedetomidine and propofol/ketamine combinations
for anesthesia in pediatric patients undergoing transcatheter
atrial septal defect closure: A prospective randomized study.
Clin Ther. 2010;32:701-9.

da Silva PSL, de Aguiar VE, Waisberg DR, Passos RMA, Park MVF.
Use of ketofol for procedural sedation and analgesia in children
with hematological diseases. Pediatr Int. 2011;53:62-7.

Timpe EM, Eichner SF, Phelps SJ. Propofol-related infusion
syndrome in critically ill pediatric patients: Coincidence, asso-
ciation, or causation? J Pediatr Pharmacol Ther. 2006;11:17-42.
Zeiler FA, Teitelbaum J, West M, Gillman LM. The keta-
mine effect on ICP in traumatic brain injury. Neurocrit Care.
2014;21:163-73.

Wadia S, Bhola R, Lorenz D, Padmanabhan P, Gross J, Stevenson
M. Ketamine and intraocular pressure in children. Ann Emerg
Med. 2014;64:385-8.

Yan J, Li YR, Zhang Y, Lu Y, Jiang H. Repeated exposure to
anesthetic ketamine can negatively impact neurodevelopment
in infants: A prospective preliminary clinical study. J Child Neu-
rol. 2014;29:1333-8.


http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0185
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0190
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0195
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0200
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0205
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0210
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0215
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0220
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0225
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0230
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0235
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0240
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0245
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0250
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0255
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0260
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0265
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0270
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0275
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0280
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0285
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0290
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0295
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0300
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0305
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0310
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0315
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0320
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0325
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0330
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0335
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0340
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0345
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0350
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0355
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360
http://refhub.elsevier.com/S1695-4033(22)00303-4/sbref0360

	Uso concomitante de ketamina y propofol en perfusión continua en cuidados intensivos: eficacia y seguridad para analgesia ...
	Introducción
	Pacientes y métodos
	Criterios de inclusión
	Recogida de datos y variables
	Análisis estadístico
	Resultados
	Discusión
	Conclusiones
	Financiación
	Conflicto de intereses
	Agradecimientos
	Anexo Material adicional
	Bibliografía


