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entilación mecánica en daño
ulmonar por SARS-CoV-2: ¿qué
uede aportar la capnografía
olumétrica?

echanical ventilation in lung injury caused
y SARS-CoV-2: What can contribute
olumetric  capnography?

r.  Director:

 partir  de  la  aparición  de  los  primeros  casos  severos  de
OVID-19  se  observó  que  la  afectación  pulmonar  determi-
aba  la  mayor  parte  de  las  muertes.  Esta  nueva  neumonía
iral  creó  mucha  confusión  ante  su  presentación  atípica,
a  cual  se  caracteriza  inicialmente  por  una  hipoxemia
evera  con  gran  disociación  clínico-gasométrica  y  clínico-
adiológica.  La  neumonía  puede  evolucionar  rápidamente

 un  fracaso  respiratorio  aguda  que  necesita  del  soporte
entilatorio  en  aproximadamente  un  5%  a  15%  de  los  casos.
uchos  pacientes  en  asistencia  respiratoria  mecánica  evo-

ucionan  a  formas  más  agresivas  hasta  transformarse  en  un
índrome  de  distrés  respiratorio  agudo  (SDRA)  típico.

La  presentación  atípica,  rápidamente  evolutiva  y  con
arcada  afectación  vascular  pulmonar  de  pacientes  con
OVID-19  ha  llevado  a  varios  grupos  a  sugerir  que  esta  enti-
ad  es  una  enfermedad  distinta  al  SDRA1,2.  En  este  contexto,
attinoni  et  al.  postularon  que  los  pacientes  con  COVID-
9  presentan  dos  fenotipos  distintos:  Fenotipo  L  (low) y
enotipo  H  (high) de  acuerdo  con  manifestaciones  clínicas,
adiológicas  y  de  mecánica  respiratoria3.  Resumiendo,  los
rimeros  (L)  no  muestran  los  signos  y  síntomas  típicos  del

DRA,  ya  que  se  presentan  con  alta  tolerancia  a  la  hipo-
emia,  escasos  infiltrados  radiológicos  y  bajos  niveles  de
lastancia  pulmonar.  Los  segundos  (H),  por  el  contrario,  se
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erapéutica del Dolor.

resentan  con  la  clínica  típica  del  SDRA,  severa  afectación
adiológica  y  altos  niveles  de  elastancia.  Los  autores  sugi-
ieron  dos  estrategias  ventilatorias  distintas  para  encarar  el
ratamiento  de  estos  fenotipos.

Muchos  médicos  que  tuvieron  experiencia  en  el  manejo
e  estos  pacientes  expresaron  sus  dudas  respecto  a  la
recuencia  con  que  se  presentaron  ambos  fenotipos  en
orma  tan  pura  y  también  disintieron  en  separar  de  forma
an  pragmática  y  categórica  el  tratamiento  ventilatorio.
reguntas  obvias  surgen  de  lo  dicho:  ¿es  el  fenotipo  «L» una
eumonía  y  el  «H» la  evolución  posterior  a  un  SDRA?  ¿existen
ormas  intermedias  de  presentación  de  la  enfermedad?  ¿el
ratamiento  ventilatorio  debe  ser  una  receta  fija  o  se  debe
ersonalizar  independientemente  del  «fenotipo»?

Parece  estar  claro,  más  allá  de  opiniones  sin  evidencias
oncluyentes,  que  se  necesitan  marcadores,  métodos  diag-
ósticos  y  sistemas  de  monitorización  que  nos  indiquen  en
ué  estadio  evolutivo  de  la  enfermedad  se  encuentran  nues-
ros  pacientes  y  cuál  es  el  mecanismo  fisiopatológico  de  la
ipoxemia/hipercapnia.  Sólo  de  este  modo,  se  podrá  apli-
ar  un  tratamiento  ventilatorio  objetivo  y  personalizado,
iempre  ligado  al  concepto  de  la  ventilación  de  protección
ulmonar.  Es  decir,  no  necesitamos  nuevas  clasificaciones
el  SDRA  ni  teorías  simplistas  que  rotulen  en  «blanco  o
egro» las  gamas  de  grises  en  las  cuales  las  enfermeda-
es,  incluido  la  COVID-19,  se  presentan  habitualmente  en
uestros  pacientes.

Dentro  del  espectro  de  métodos  diagnósticos  y  de  moni-
orización  disponibles,  la  capnografía  volumétrica  (figura)
osee  ciertas  características  de  interés  para  su  uso  en  este
ipo  de  pacientes.  Esta  herramienta  no  invasiva  mide  el  volu-
en  de  dióxido  de  carbono  espirado  en  pacientes  intubados,
ando  información  directa  sobre  el  espacio  muerto  venti-
atorio  (VD  =  zonas  ventiladas  pero  sin  flujo  sanguíneo)  e

ndirectas  sobre  el  efecto  shunt  (zonas  perfundidas  pero  mal
/o  no  ventiladas)4.

6

https://doi.org/
http://www.elsevier.es/redar
http://crossmark.crossref.org/dialog/?doi=10.1016/j.redar.2020.08.001&domain=pdf
http://dx.doi.org/10.1016/j.redar.2020.08.001
http://dx.doi.org/10.1016/j.redar.2020.08.001
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0115
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0120
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0125
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0130
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0135
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0165
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0145
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0150
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0155
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0160
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0170
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0175
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0180
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0185
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0190
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0195
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0200
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0205
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0210
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0215
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0220
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0225
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0230
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0235
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0240
mailto:rafaghernandez@yahoo.es
https://doi.org/10.1016/j.redar.2020.08.001
http://crossmark.crossref.org/dialog/?doi=10.1016/j.redar.2020.07.004&domain=pdf
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0030
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0035
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0040
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0045
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0050
mailto:noraveigagil@gmail.com
https://doi.org/10.1016/j.redar.2020.07.004
http://crossmark.crossref.org/dialog/?doi=10.1016/j.redar.2020.05.013&domain=pdf
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0015
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
http://refhub.elsevier.com/S0034-9356(20)30198-5/sbref0020
mailto:xsala@clinic.ub.es
https://doi.org/10.1016/j.redar.2020.05.013
http://crossmark.crossref.org/dialog/?doi=10.1016/j.redar.2020.05.008&domain=pdf


Revista  Española  de  Anestesiología  y  Reanimación  68  (2021)  107---118

Figura  Capnografía  volumétrica  y  cálculo  del  espacio  muerto.
La capnografía  volumétrica  expresa  la  cantidad  de  CO2 espirada  en  una  respiración  (VTCO2).  La  misma  permite  separar  el  volumen
corriente (VT)  en  el  espacio  muerto  anatómico  (VDanat)  del  gas  alveolar  (VTalv).  La  diferencia  entre  la  fórmula  de  Bohr  y  la
modificación de  Enghoff  está  dada  por  el  efecto  shunt  reflejado  por  la  diferencia  entre  la  presión  arterial  y  alveolar  CO2 (Pa-ACO2;
en rojo).

m
m
m
v
h
n
s
t
l
c
l
e

y
m
b
y
o
d
p
d
r
n
r

e
c
e
e

h
l
e
m

c
b

m
r
s
d

F

N
e

C

L
i

B

1

2

3

4

El  paciente  con  COVID-19  severo  tiene  un  compro-
iso  vascular  pulmonar  muy  marcado  (daño  endotelial,
icrotrombos/émbolos,  falla  en  la  vasoconstricción  pul-
onar  hipóxica);  con  una  gran  alteración  de  la  relación

entilación-perfusión  por  la  presencia  de  zonas  pulmonares
eterogéneas  de  VD  y  shunt. Así,  la  capnografía  volumétrica
o  sólo  diagnostica  la  presencia  de  VD  y  shunt  patológicos,
ino  que  también  permite  ajustar  el  patrón  ventilatorio  pro-
ectivo  para  minimizar  la  sobredistensión  y  el  deterioro  en
a  oxigenación.  Es  decir,  permite  un  monitoreo  continuo  con
onnotaciones  clínicas  de  importancia  en  lo  que  respecta  a
a  posibilidad  de  minimizar  la  lesión  pulmonar  inducida  por
l  ventilador.

¿Cómo  hace  la  capnografía  volumétrica  para  medir  el  VD
 estimar  el  grado  de  shunt? El  VD  se  mide  usando  la  fór-
ula  de  Bohr  de  modo  no  invasivo  (fig.  1).  La  medición  se
asa  en  la  diferencia  entre  la  presión  alveolar  media  (PACO2)

 la  presión  espirada  mixta  (PÊCO2)  de  dióxido  de  carbono
btenida  en  cada  respiración.  En  el  pasado,  la  imposibilidad
e  obtener  el  valor  de  PACO2 llevó  al  uso  de  la  modificación
ropuesta  por  Enghoff  de  la  fórmula  de  Bohr,  que  suplanta
icho  valor  por  la  presión  parcial  de  CO2 en  la  sangre  arte-
ial  (PaCO2).  Esta  medición  invasiva  e  intermitente  incluye
o  sólo  el  VD  sino  también  el  shunt  derecha-izquierda  (área
oja  en  la  fig.  1).

Es  así  como  queda  establecido  que  cada  una  de
stas  fórmulas  hablan  de  aspectos  diversos  de  la  rela-
ión  ventilación-perfusión:  el  aumento  exagerado  del  VDBohr

xpresa  la  sobredistensión  pulmonar  «pura» y  el  VDBohr-Enghoff

l  efecto  shunt5.
Como  conclusión  diremos  que  tenemos  disponible  una

erramienta  que  nos  permite  establecer  con  mayor  raciona-
idad:  1)  cuál  es  el  fenómeno  fisiopatológico  que  predomina
n  pacientes  con  COVID-19,  2)  cómo  ajustar  la  ventilación

ecánica  de  una  forma  más  apropiada  a  cada  paciente  y  3)

11
ómo  hacer  un  seguimiento  evolutivo  de  la  enfermedad  en
ase  a  datos  fisiológicos.

Quizás  así  podamos  utilizar  la  ventilación  de  forma
ás  racional  y  saber  si  los  fenotipos  L  y  H  son  verdade-

as  formas  de  presentación  de  una  lesión  determinada  o
ólo  manifestaciones  temporales  de  una  misma  enferme-
ad.
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