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Summary
Objectives.  —  The  aim  of  the  present  study  was  to  conduct  a  review  of  the  current  literature
evaluating  the  available  evidence  to  date  in  terms  of  epidemiology,  pathophysiology  and  clinical
presentation  of  COVID-19  in  relation  to  cardiovascular  involvement,  with  a  special  focus  on
the myocarditis  model,  in  the  population  of  athletes  (professional  and  recreational)  who  are
preparing  to  return  to  competitions,  with  the  ultimate  aim  of  guaranteeing  maximum  safety
for resuming  sports  activities.
News.  —  The  COVID-19  pandemic  has  resulted  in  the  inevitable  cancellation  of  most  sports  activ-
ities, practiced  at  both  a  professional  and  amateur  level,  in  order  to  minimize  the  risk  of
spreading  the  infection.  Since  the  number  of  athletes  who  tested  positive  was  rather  high,  the
potential  cardiac  involvement  in  this  peculiar  population  of  subjects  contracting  the  disease  in  a
mild (asymptomatic,  slightly  symptomatic)  or  moderate  form,  has  recently  raised  concerns  fol-
lowing the  observation  of  cases  of  recorded  myocardial  damage,  myocarditis,  arrhythmias  and  a
first reported  case  of  Sudden  Cardiac  Death  (SCD)  in  a  27-year-old  professional  basketball  player.

Several studies  even  seem  to  confirm  the  possibility  of  permanent  impairment  of  the  cardiores-
piratory system  following  the  infection.  Medical  history,  biomarkers,  electrocardiographical
and cardiac  imaging  features  appear  to  be  crucial  in  distinguishing  cardiovascular  alterations
related to  COVID-19  infection  from  typical  adaptations  to  exercise  related  to  athletes’  heart.
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Prospects  and  Projects.  —  Clarifications  and  prospective  data  based  on  long-term  follow-ups  on
larger populations  of  athletes  are  still  needed  to  exclude  the  development  of  myocardial  dam-
age capable  of  negatively  affecting  prognosis  and  increasing  cardiovascular  risk  in  athletes
recovered from  COVID-19  in  asymptomatic  (simple  positivity  to  SARS-COV-2)  or  in  a  mild  form.
Conclusion.  —  From  a  clinical  point  of  view  extreme  caution  is  necessary  when  planning  the
return to  sport  (Return  To  Play—RTP)  of  athletes  recovered  from  a  mild  or  asymptomatic
form of  COVID-19:  a  careful  preliminary  medical-sports  evaluation  should  be  carried  out  in
order to  assess  the  potential  development  of  myocardial  damage  that  would  increase  their
cardiovascular  risk.
©  2022  Elsevier  Masson  SAS.  All  rights  reserved.
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Résumé
Objectifs.  —  Le  but  cette  étude  était  de  mener  une  revue  de  la  littérature  actuelle  évaluant  les
différents  éléments  disponibles  en  termes  d’épidémiologie,  de  physiopathologie  et  de  présen-
tation clinique  de  l’atteinte  cardio-vasculaire  du  COVID-19.  Une  attention  particulière  sera
donnée  aux  lésions  myocardiques  dans  la  population  des  athlètes,  à  la  fois  de  niveau  profes-
sionnel et  amateur,  qui  s’apprêtent  à  reprendre  la  compétition,  dans  le  but  de  garantir  une
sécurité maximale  dans  la  reprise  des  activités  sportives.
Actualités.  —  La  pandémie  de  COVID-19  a  entraîné  l’annulation  inévitable  de  la  plupart  des
activités  sportives,  pratiquées  à  la  fois  à  un  niveau  professionnel  et  amateur,  afin  de  minimiser  le
risque de  propagation  de  l’infection.  Le  nombre  d’athlètes  testés  positifs  étant  plutôt  élevé,  les
répercussions  cardiaques  potentielles  dans  cette  population  particulière  de  sujets  contractant
la maladie  sous  une  forme  légère  (asymptomatique,  légèrement  symptomatique)  ou  modérée,
a récemment  soulevé  des  inquiétudes  suite  à  l’observation  de  cas  de  lésions  myocardiques,  de
myocardites,  d’arythmies  et  d’un  premier  cas  signalé  de  mort  subite  chez  un  basketteur  profes-
sionnel de  27  ans.  De  plus,  plusieurs  études  semblent  confirmer  la  possibilité  d’une  altération
permanente  du  système  cardiorespiratoire  suite  à  l’infection.  Les  antécédents  médicaux,  les
biomarqueurs,  les  caractéristiques  électrocardiographiques  et  à  l’imagerie  cardiaque  semblent
ainsi être  des  éléments  cruciaux  pour  pouvoir  distinguer  les  altérations  cardiovasculaires  liées
à l’infection  au  COVID-19  des  adaptations  typiques  à  l’exercice  des  cœurs  d’athlètes.
Perspectives  et  projets.  —  Des  précisions  et  des  données  prospectives  basées  sur  des  suivis  à
long terme  sur  des  populations  plus  importantes  d’athlètes  sont  encore  nécessaires  pour  exclure
le développement  de  lésions  myocardiques  capables  d’affecter  négativement  le  pronostic  et
d’augmenter  le  risque  cardiovasculaire  chez  les  athlètes  en  rémission  d’une  infection  au  COVID-
19 asymptomatique  (positivité  simple  au  SARS-COV-2)  ou  sous  une  forme  légère.
Conclusion.  —  D’un  point  de  vue  clinique,  une  extrême  prudence  est  nécessaire  lors  de  la  plani-
fication du  retour  au  sport  des  athlètes  en  rémission  d’une  forme  légère  ou  asymptomatique  de
COVID-19: une  évaluation  médico-sportive  minutieuse  de  ces  patients  doit  être  effectuée  afin
d’évaluer le  développement  potentiel  de  lésions  myocardiques  qui  augmenteraient  leur  risque
cardiovasculaire.
© 2022  Elsevier  Masson  SAS.  Tous  droits  réservés.
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. Introduction

n  March  2020,  the  World  Health  Organization  (WHO)
eclared  a  pandemic  state  of  emergency  due  to  the
pread  of  Coronavirus  Disease  (COVID-19),  caused  by  the
ARS-CoV-2.

This  definition  derives  from  the  initial  Severe  Acute  Res-
iratory  Syndrome  (SARS)  outbreaks  recorded  in  Wuhan,  a
hinese  city  in  Hubei  province,  in  December  2019  [1].

Although  clinical  manifestations  of  COVID-19  are  largely
ominated  by  the  now  well-known  respiratory  symptoms
2,3],  several  patients  have  also  reported  significant  con-

equences  affecting  the  cardiovascular  system  [4].

Several  studies  involving  patients  hospitalized  for  COVID-
9  and  with  underlying  cardiovascular  diseases  have  actually

r
t

16
hown  a  higher  mortality,  under  the  same  clinical  conditions
4,5].

Parallel  to  the  in-hospital  finding  of  major  arrhythmias,
n  increase  in  the  incidence  of  cardiac  arrest  and  sud-
en  cardiac  death  has  been  reported  in  various  geographic
egions  with  a  high  prevalence  of  COVID-19:  first  of  all
ombardy  (Italy)  which  found  a  77%  increase  in  incidence
ompared  to  2019  [6].

The  COVID-19  pandemic  has  also  resulted  in  the
nevitable  suspension/cancellation  of  most  sports  activities,
racticed  at  both  a  professional  and  amateur  level,  in  order
o  minimize  the  risk  of  spreading  the  infection.
Since  the  number  of  athletes  who  tested  positive  was
ather  high,  the  potential  cardiac  involvement  in  this  par-
icular  population  of  subjects  contracting  the  disease  in
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largely  responsible  for  the  electrical  conduction  of  the
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 mild  (asymptomatic,  slightly  symptomatic)  or  moderate
orm,  has  recently  raised  concerns  following  the  observation
f  recorded  cases  of  myocardial  damage  [7],  myocarditis
8],  arrhythmias  and  a  first  reported  case  of  Sudden  Cardiac
eath  (SCD)  in  a  27-year-old  professional  basketball  player
9].

Several  studies  even  seem  to  confirm  the  possibility  of
ermanent  impairment  to  the  cardiorespiratory  system  fol-
owing  the  infection  [10].

The  goal  is  to  examine  the  evidence  available  to  date  in
erms  of  epidemiology,  pathophysiology  and  clinical  disease
f  COVID-19  in  relation  to  cardiovascular  involvement  in  the
opulation  of  athletes  (professional  and  recreational)  who
re  preparing  to  return  to  competitions,  with  the  ultimate
im  of  guaranteeing  maximum  safety  for  resuming  sports
ctivities.

. Sars-CoV-2 and tropism for the
ardiovascular system

hat  mainly  distinguishes  SARS-CoV-2  from  other  viruses  of
he  Coronaviridae  family  is  the  marked  tropism  for  the  car-
iovascular  system.  This  is  exerted  through  its  ability  to
ind  to  the  Angiotensin-converting  enzyme  2  (ACE2)  recep-
or,  mainly  expressed  by  myocardial,  lung  and  endothelial
issue,  through  the  spike  protein  and  by  the  cooperation
f  different  transmembrane  proteases  and  heparansulfate
11].

The  presence  of  SARS-CoV-2  RNA  was  actually  proved,  by
utopsy,  apart  from  in  the  lungs  also  in  correspondence  with
he  myocardial,  renal  and  hepatic  tissue,  with  the  finding  of
igh  concentrations  of  viral  copies  in  myocardiocytes  in  16
f  22  deceased  patients  [12].

The  SARS-CoV-2  infection  would  be  able  to  affect  the
ardiovascular  system  in  two  basic  ways:

 direct  infection  of  myocardiocytes,  binding  to  the  ACE2
receptor  by  means  of  the  spike  protein  and  penetrat-
ing  the  cell  through  the  fusion  of  the  viral  membrane
with  the  cellular  one,  resulting  in  elevated  levels  of  tro-
ponin  (indicator  of  myocardial  damage),  acute  alteration
of  the  function  of  the  heart  muscle  and  potential  devel-
opment  of  residual  and  permanent  scar  tissue,  increased
vulnerability  of  cell  substrate  to  malignant  ventricular
arrhythmias  and  to  the  development  of  heart  failure.
The  virus  has  also  shown  a  surprising  ability  to  infect
cardiomyocytes,  deriving  from  induced  pluripotent  stem
cells  (iPSCs)  in  vitro,  causing  cellular  apoptosis  and  ces-
sation  of  contractile  activity  within  72  hours  of  exposure
[13],  and  even  fragmentation  of  muscle  fibers  and  a  com-
plete  dissolution  of  the  structures  responsible  for  the
contraction  [14].  Myocardial  damage,  defined  by  plasma
troponin  levels  higher  than  the  99th  percentile  of  the
upper  limit  of  the  reference  range  [15],  is  commonly
found  in  subjects  affected  by  COVID-19,  with  a  preva-
lence  of  at  least  20—25%  in  hospitalized  patients  and  50%
of  those  who  already  originally  had  risk  factors  or  car-

diovascular  diseases  [16].  Furthermore,  troponin  levels
positively  correlate  with  those  of  pro-inflammatory  mark-
ers  (C-Reactive  Protein,  Interleukin-6,  Ferritin,  LDH  and

i
m
t

16
2022)  167—175

Neutrophils),  cardiac  dysfunction  (proBNP)  and  with  in-
hospital  mortality  [17];

 indirect  ‘‘cytokine  storm’’  that  typically  develops  dur-
ing  the  severe  form  of  infection:  consists  of  a  systemic
inflammatory  response  involving  platelets,  neutrophil
granulocytes,  macrophages  and  lymphocytes,  which
release  proinflammatory  cytokines  into  the  circulation
that  contribute  to  the  development  of  a  endotheliitis  and
intravascular  coagulation,  responsible  for  a  reduced  blood
supply  to  the  tissues  and  consequent  necrosis  which  can
lead  to  a  significant  reduction  in  cardiac  function,  compa-
rable  to  that  found  in  other  forms  of  sepsis.

On  a clinical  level,  a  wide  spectrum  of  cardiovascu-
ar  manifestations  would  derive  from  this  inflammatory
orm  of  non-ischemic  myocardial  damage:  from  necrosis
imited  to  myocardiocytes  —  ‘‘myocardial  damage’’  —,  to
cute  inflammatory  forms  (myocarditis),  major  ventricu-
ar  arrhythmias,  biventricular  heart  failure  and  occasionally
ardiogenic  shock  [18].

This  type  of  inflammation  is  therefore  characterized
y  an  early  acute  phase  of  viral  replication  within
yocardiocytes,  followed  by  a  sub-acute  phase  of  immuno-

nflammatory  response  and  by  a  chronic  phase  that  can  swing
rom  a  complete  recovery  at  best,  up  to  fulminant  heart
ailure  in  the  worst  cases.

The  chronicization  of  this  inflammatory  process  and  the
esulting  pro-arrhythmic  effect,  capable  of  altering  the
lectrical  activity  of  the  heart,  may  also  persist  even  after
he  infectious  episode  has  healed.

In  fact,  of  the  cohorts  of  patients  admitted  to  hospi-
al  due  to  infection  with  bilateral  interstitial  pneumonia
nd  respiratory  failure,  damage  to  the  myocardium  was
emonstrable  in  10%—28%  of  cases,  with  a  mortality  of
9.4%,  and  permanent  cardiac  alterations  over  time  were
ocumented  in  these  subjects  through  cardiac  magnetic
esonance  imaging  (cMRI),  even  following  discharge  and
ecovery  [19].

. COVID-19 and the athletes’ heart: the
yocarditis model

efore  the  COVID-19  pandemic,  myocarditis  accounted  for
—20%  of  the  causes  of  Sudden  Cardiac  Death  (SCD)  in  both
oung  athletes  (under  the  age  of  35)  and  physically  active
ndividuals  [20], with  a  higher  incidence  during  the  course
xercise,  which  proved  to  be  a worsening  factor  in  the  clin-
cal  infectious  picture  [21,22].

Myocarditis,  a  widespread  inflammation  of  the
yocardium  (more  extensive  than  myocardial  dam-

ge),  is  comparable  to  a  mixture  of  myocardial  damage
nd  the  systemic  immune-inflammatory  response  to  that
amage,  capable  of  extending  to  involve  the  pericardium
nd  characterized  by  the  typical  autoptic  finding  of  lym-
hocytic  infiltrates.  The  involvement  of  myocardiocytes,
mpulse,  can  result  in  conduction  slowdowns/blocks  and
alignant  ventricular  arrhythmias,  both  of  which  can  lead

o  cardiocirculatory  arrest  [23].
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.1.  Etiology

he  prevailing  etiology,  especially  in  the  populations  of  ath-
etes  studied,  is  undoubtedly  that  of  the  viral  type:  the
ain  pathogens  capable  of  causing  acute  myocarditis  are  the

ame  found  in  infectious  episodes  of  the  upper  airways  and
he  gastrointestinal  system.  Endomyocardial  biopsy  samples
n  fact  revealed  the  presence  of  Adenovirus,  Enterovirus
in  particular  Cytomegalovirus),  Parvovirus  B19  and  Human
erpes  Virus  Type  6  (HHV6)  [24,25].

Infectious  bacterial,  mycotic  and  protozoal  causes  are
uch  less  prevalent,  particularly  in  the  general  population.

chistosomiasis  has  proved  to  be  one  of  the  main  causes
n  Africa,  the  Far  East  and  Central  and  South  America;  fol-
owed  by  Chagas  disease  (North  America,  Europe,  Japan  and
ustralia),  Tuberculosis  (Asia,  Africa  and  Eastern  Europe),
epatitis  C  (Japan)  [24].

The  common  finding  of  Lyme  disease  (Borreliosis)  is  inter-
sting  as  a  causative  agent  of  myocarditis  in  athletes  who
ractice  outdoor  sports.

Non-infectious  agents,  such  as  inflammatory  bowel  dis-
ase,  rheumatoid  arthritis,  collagenosis,  vasculitis  and
arcoidosis  (therefore  pathologies  with  a  marked  autoim-
une  nature)  should  also  be  considered  [24,26].
Furthermore,  pharmacological  agents  such  as  some

lasses  of  antibiotics,  diuretics,  tricyclic  antidepressants,
ocaine  and  doping  substances  such  as  amphetamines,
issociation  curve  modulators  and  anabolic  steroids  can
otentially  induce  myocardial  inflammation  and  cardiomy-
pathy  [27,28].

Elite  athletes  appear  to  have  an  increased  risk  of  con-
racting  viral  infections  and  subsequent  myocarditis  due
o  the  high  probability  of  exposure  to  pathogenic  microor-
anisms  (travel  and  international  competitions)  and/or
mpaired  immune  function  (failure  to  interrupt  training
uring  minor  infectious  episodes  or  return  to  training  too
arly  compared  to  an  optimal  period  of  convalescence,  par-
icularly  strenuous  training  sessions  and  competitions  or
erformed  in  extreme  weather  conditions)  [29].

.2.  Clinical  presentation

hen  SARS-Cov-2  is  the  viral  agent  responsible  for  the
nfection,  the  onset  of  symptoms  may  include  fever
body  temperature  >  37.5 ◦C),  cough,  anosmia  and  ageu-
ia/dysgeusia,  nausea,  vomiting  and/or  diarrhea,  headache,
ore  throat,  nasopharyngeal  congestion,  myalgia,  asthenia
nd  easy  fatigue  [2].

In  case  of  involvement  of  the  cardiovascular  system,
he  evolution  of  the  clinical  picture  can  acquire  char-
cteristics  of  acute  myocarditis,  whose  symptoms  can
owever  be  extremely  variable  and  highly  non-specific,  if
ot  absent.  Although  the  clinical  findings  are  almost  overlap-
ing  between  populations  of  sedentary  and  physically  active
ndividuals,  the  latter,  especially  if  professional  athletes,  by
irtue  of  greater  awareness  and  body  sensitivity,  complain
f  a  rather  wide  spectrum  of  symptoms.
In  this  case,  the  following  symptoms  are  noted:  asthenia
nd  fatigue,  reduced  performance,  widespread  arthro-
yalgia,  headache,  mood  deflection.  Added  to  these  are

ew  atrial  and/or  ventricular  arrhythmias  which  can  lead  to
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ertigo,  dizziness  and  pre-syncopal  symptoms,  especially  in
thletes  practicing  endurance  activities  with  a  heart  rate
HR)  at  rest  of  less  than  or  equal  to  50  bpm.  At  rest  or  fol-
owing  the  training  session,  muscle  pain  or  general  malaise
ot  related  to  exercise  may  also  arise.

An  increase  of  5—10  bpm  in  the  usual  average  HR  at  rest
ould  indicate  the  potential  presence  of  a  subclinical  infec-
ion.  In  the  more  severe  (and  much  less  frequent)  cases  of
yocarditis,  the  initial  presentation  is  characterized  by  dys-
nea  on  exertion,  extreme  fatigue,  signs  of  heart  failure  or
ven  cardiogenic  shock,  as  well  as  rhythm  alterations  or  an
borted  SCD  [20,24].

In  the  acute  phase  of  the  disease,  physical  exercise  can
ause  the  acceleration  of  viral  replication  and  the  amplifi-
ation  of  the  immune-inflammatory  response,  resulting  in
n  increased  risk  of  myocardial  damage  and  consequent
yocardiocyte  necrosis.  Based  on  the  extent  of  necrosis,

car  tissue  that  will  develop  as  a  result  of  myocarditis  can
otentially  increase  the  risk  of  developing  atrial  and/or  ven-
ricular  tachyarrhythmias.

The  difficulty  in  interpreting  the  symptoms,  in  combina-
ion  with  undefined  diagnostic  findings,  results  in  a  variety
f  possible  diagnoses:  from  COVID-19  infection  with  exclu-
ive  involvement  of  the  airways  and/or  respiratory  system
ithout  involvement  of  the  cardiovascular  system,  to  mild
yocarditis,  without  excluding  a  clinical  picture  purely

orrelated  to  sports  practice,  such  as  muscle  fatigue  and
oreness,  therefore  only  in  the  presence  of  a  positive  SARS-
oV-2  molecular  swab.

.3.  Diagnosis

.3.1.  Surface  electrocardiography
ypical  surface  electrocardiogram  (ECG)  findings  are  [30]:
.  Supraventricular  and  ventricular  arrhythmias,  2.  Diffuse
T-segment  elevation  in  several  leads  (with  associated  signs
f  pericarditis),  3.  T-wave  inversion,  4.  Left  Branch  Blocks,
.  Ventricular  ectopic  beats,  6.  High-grade  atrioventricular
locks  (especially  Grade  2,  Mobitz  2  and  Grade  3  - com-
lete)  and  7.  Low  voltages  (often  related  to  pericardial
ffusion  and/or  myocardial  edema)  [31,32].  However,  the
ensitivity  of  the  ECG  in  diagnosing  myopericarditis  using
he  aforementioned  criteria  is  rather  limited  (Sn  =  47%)  [33];
ore  than  70%  of  athletes  have  repolarization  anomalies

haracterized  by  elevation  of  the  J  point,  ascending  and
oncave  ST  segment  in  the  inferior-lateral  precordial  leads
nd  high  T  waves,  characteristics  that  can  be  mistaken  for
yo-pericarditis.  On  the  other  hand,  the  specificity  of  ECG

hanges  in  diagnosing  myocarditis  has  not  yet  been  estab-
ished,  but  it  is  estimated  to  be  rather  limited.  In  fact,  in
ost  of  the  subjects  tested  with  acute  myocarditis,  the  ECG
ay  appear  completely  normal,  especially  when  the  differ-

ntial  diagnosis  is  complicated  by  the  presence  of  ‘‘athlete’s
eart’’  characteristics  (particularly  in  endurance  athletes),
ith  electrocardiographic  patterns  of  cardiac  adaptation  to

ong-standing  physical  exercise  that  can  mimic  the  typical
CG  findings  of  myocarditis  (Table  1):  primarily  low-grade

trioventricular  blocks,  sinus  bradycardia  and  ST  segment
levation  in  the  anterior  precordial  leads  V2-V3  [34].  In
hese  cases  a  comparison  with  previous  ECGs  is  particularly
seful  [35].
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Table  1  Characteristics  that  can  help  differentiate  physiological  adaptation  from  pathological  change  in  athletes  with  suspected
COVID-19 cardiac  involvement.

Physiology  Pathology

History  Gandhi  2020  Halle  2020,
Kindermann  2012

Asymptomatic
Mild  symptoms
Muscle  fatigue
Soreness
Mood  deflection

Limiting  symptoms  (dyspnea—on
exertion—,  chest  pain,  palpitations,
syncopal  event  concerning  for
arrhythmia,  exertional  intolerance)
Increase  of  5—10  bpm  in  the  usual
average  HR  at  rest

Biomarkers  Halle  2020,  Donnellan
2018,  Kleiven  2019,
Bardajì  2018

Absence  of  troponin  elevation
Troponin  peak  with  complete
resolution  in  24—48  h  post-exercise

Sustained  troponin  elevation  of  two
samples  >9  percentile

EKG Pelliccia  2019,  Maron
2015,  Sharma  2018,
Corrado  2020

White  athletes  TWI  V1—V2
Black  athletes  TWI  V1—V4,  often
accompanied  by  J  point  ST  elevation
Low  grade  AV  blocks

New  or  evolving:
TWI  (especially  lateral)
ST  depression  or  elevation
Q waves
Complex  VEBs
Supraventricular  and/or  ventricular
arrhythmias  (at  rest  or  on  exertion)
High  grade  AV  blocks
LBBs

Echo Felker  2000,  Churchill
2020,  Inciardi  2020,
Szekely  2020,  Kim  2016,
Phelan  2020

Left  heart
Symmetric  remodeling
No  regional  structural  or  functional
wall motion  abnormalities
Symmetric  wall  thickening  <12  mm  (<
15 mm  in  black  male  athletes)
Normal  or  low-normal  EF
Increase  in  LVEF  >  10%  with  exercise
Right  heart
RVEDD:LVEDD  <  1.0
Coordination  and  consistency  of
regional  RV  wall  motion,  contraction
and  deformation
Increase  in  RVEF  with  exercise
No  signs  of  pericardial  diffusion

Left  heart
Disproportionate/severe  LV  dilation
Regional  LV  wall  motion  abnormalities
Asymmetric  wall  thickening
LVEF  <  50%
Failure  to  increase  LVEF  with  exercise
Right  heart
RVEDD:LVEDD  >  1.0
RV segmental  wall  motion
abnormalities  and  mechanical
dysynchrony
Reduced  RVEF  augmentation  with
exercise
More  than  trivial  pericardial  diffusion

CMR Phelan  2020,  Ferreira
2018,  Rajpal  2020,  Brito
2020,  Malek  2021

LGE  as  a  sign  of  patchy  fibrosis
Isolated  myocardial  edema

LGE  in  pathological  distribution
(subepicardial  or  mid-myocardial)
with  other  clinical
investigations/history  suspicious  of
pathology

TWI: t wave inversion; AV: atrioventricular; VEB: ventricular ectopic beat; LBB: left branch block; LV: left ventricle; LVEF: left ventric-
ter; 
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.3.2.  Electrocardiography  in  24  hours
he  execution  of  a  Holter-ECG  in  24  hours  can  reveal  the
resence  of  rhythm  anomalies,  such  as  ventricular  arrhyth-
ias  with  morphological  characteristics  and  complexity  not

ommon  to  those  typically  found  in  athletes,  anomalies
hich  should  therefore  be  placed  in  differential  diagnosis
ith  arrhythmias  with  benign  prognosis  [36].

.3.3.  Humoral  biomarkers

urrently,  certain  data  on  the  real  prevalence  of  myocardial
amage,  myocarditis  and  pericarditis  in  athletes  affected  by
nd  recovered  from  COVID-19  are  limited  to  a  few  observa-
ional  studies  on  case  series.

m
t
p
[

17
LVEDD: left ventricle end-diastolic volume; RV: right ventricle;
ement; CMR: cardiac magnetic resonance.

Evaluation  of  suspected  myocarditis  in  athletes,  espe-
ially  those  with  mild  or  asymptomatic  symptoms,  can  be
hallenging.  Even  in  cases  with  a  variety  of  skewed  diagnos-
ic  findings,  myocarditis  cannot  always  be  diagnosed  with
ertainty.

In  any  case,  it  is  assumed  that  in  athletes  affected  by
OVID-19,  even  asymptomatic  or  with  mild  symptoms  (with-
ut  the  need  to  be  hospitalized),  there  is  still  a  subclinical
amage  to  the  myocardium,  despite  the  fact  that  anoma-
ies  that  have  emerged  as  markers  of  COVID-19-correlated

yocardial  damage  may  overlap  the  well-known  charac-

eristics  of  the  athlete’s  heart,  an  anatomical-physiological
icture  arises  resulting  from  adaptation  to  training  (Table  1)
37].
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J.S.  Tasca,  G.  Bianc

In  elite  athletes  it  is  essential  to  consider  the  influence
hat  intense  and  prolonged  exercise  exerts  on  the  kinetics
f  cardiac  troponin  secretion  [38].  For  example,  exercise
essions  in  healthy  athletes  often  induce,  physiologically,  a
emporary  increase  in  plasma  concentration  of  troponins,
hich  reaches  a  peak  and  complete  resolution  in  a time

nterval  of  approximately  24—48  hours  [39,40].
Troponin  dosage  (High-Sensitivity  cardiac  Troponin—hs-

Tn)  as  a  screening  test  for  COVID-19  related  myocardial
amage  should  be  performed  at  least  48  hours  after  the
nd  of  the  last  exercise  session,  repeating  it  after  another
4—48  hours  of  rest  in  case  the  first  dosage  is  high.

However,  myocardial  damage  associated  with  COVID-19
nd  its  long-term  consequences  in  athletes  could  be  signi-
cantly  underestimated  if  the  assessment  of  damage  was
ased  solely  on  the  presence  of  elevated  troponin  levels.  It
s  necessary  to  underline  that  there  is  still  no  established
eference  range  for  a  population  of  athletes:  the  prognostic
alue  of  high  hs-cTn  concentrations  below  the  99th  per-
entile  has  been  demonstrated,  emphasizing  that  normal
s-cTn  values  cannot  exclude  the  presence  of  subclinical
yocardial  damage  [15,41].
Evaluation  of  humoral  biomarkers  should  therefore  be

erformed  in  conjunction  with  additional  diagnostic  crite-
ia.  Persistently  high  levels  of  troponin  necessarily  require  a
horough  characterization  of  the  myocardium  through  imag-
ng  tests.

.3.4.  Echocardiography
erforming  an  echocardiogram  on  athletes  suffering  from  a
ild  form  of  COVID-19  has  been  suggested  in  various  risk

tratification  and  Return-To-Play  protocols  [36].
Non-COVID-19  myocarditis  has  typical  characteristics  of

ilated,  hypertrophic  (due  to  edema)  and/or  restrictive  car-
iomyopathy,  with  concomitant  left  ventricular  dysfunction
r  diastolic  dysfunction  with  preserved  ejection  fraction
42].

Understanding  and  defining  the  spectrum  of  echocar-
iographic  findings  in  the  context  of  COVID-19  infection
n  athletes  is  still  evolving,  as  most  systematic  studies  of
chocardiographic  abnormalities  have  been  conducted  on
ospitalized  patient  populations  and  often  with  serious  con-
itions  [43—45].

Benign  consequences  of  cardiac  adaptation  to  training
nclude,  among  others,  mild  reduction  in  left  ventricular
jection  fraction  [46]  and  non-ischemic  myocardial  fibro-
is,  further  complicating  the  diagnosis  of  COVID-19  related
yocardial  injury  [47].  Echocardiographic  evaluation  in  ath-

etes  has  the  primary  goal  of  distinguishing  cardiovascular
lterations  related  to  COVID-19  infection  from  cardiac  adap-
ations  resulting  from  intense,  prolonged  and  long-standing
raining  (Table  1).

In the  case  of  myocarditis  affecting  the  left  heart,  alter-
tions  of  the  regional  parietal  kinetics,  systolic  dysfunction
f  the  left  ventricle,  isolated  diastolic  dysfunction  and  seg-
ental  increases  in  the  wall  thickness  due  to  edema  are
ound.  As  regards  the  right  heart,  right  ventricular  dysfunc-
ion  is  one  of  the  main  anomalies  described  in  patients  with
OVID-19,  due  to  pulmonary  and  vascular  complications  that
ominate  the  clinical  picture  of  acute  disease:  any  increase

d
n
t
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n  pulmonary  vascular  resistance  can  determine  right  ven-
ricular  dysfunction  over  time  [36].

The  typical  cardiac  remodeling  induced  by  physical  exer-
ise  is  instead  characterized  by  a  symmetrical  and  balanced
ncrease  of  all  heart  chambers,  with  symmetrical  hyper-
rophy  (with  eccentric  mode  in  most  cases),  especially  in
thletes  practicing  endurance  sports  or  alternating  aerobic-
naerobic  sports  (mixed);  moreover,  the  ejection  fraction  is
ften  normal  in  athletes,  with  the  exception  of  endurance
thletes  who  may  express  a  slight  reduction  in  FE  at  rest,
ssociated  in  any  case  with  a  normal  diastolic  function,

 consensual  increase  in  FE  and  a  supra-normal  functional
apacity  revealed  by  exercise  [48,49].  In  athletes,  it  is  even
ore  difficult  to  distinguish  exercise-induced  right  remod-

ling  from  that  resulting  from  an  increase  in  pulmonary
ascular  resistance:  therefore,  both  qualitative  and  quanti-
ative  evaluation  is  appropriate.  For  example,  a  potentially
seful  distinctive  parameter  that  has  been  suggested  is  the
atio  between  the  end-diastolic  diameter  between  right  ven-
ricle  and  left  ventricle  (acquired  in  the  apical  window):  in
he  athlete  this  parameter  settles  on  the  value  of  0.8  ±  0.1
nd  frequently  does  not  exceed  1.0  [36].

.3.5.  Cardiac  Magnetic  Resonance  (CMR)
o  complete  the  cardiac  evaluation,  in  support  of  both
iohumoral  and  echocardiographic  data,  Cardiovascular
agnetic  Resonance  (CMR)  is  proving  extremely  useful  for
n  accurate  characterization  of  myocardial  damage  and  the
nflammatory  picture,  net  of  remodeling  characteristics  of
he  athlete’s  heart  [36].

For  example,  in  the  absence  of  myocardial  damage  or
nflammation  documented  by  CMR,  in  the  presence  of  an
ncrease  in  troponins,  other  systemic  causes  of  this  biohu-
oral  finding  should  be  sought  [50].
In  addition,  CMR  is  able  to  document  imaging  findings

uggestive  of  myocardial  damage,  myocardial  inflammation
nd  even  tissue  edema  resulting  from  intense,  prolonged  and
ong-standing  exercise  [38,51].

Numerous  recently  published  studies  have  evaluated  car-
iac  abnormalities  found  through  CMR  on  athletes  recovered
rom  COVID-19  infection.  Cardiac  MRI  performed  on  26
symptomatic  or  mild  COVID-19  athletes  (average  age  19
ears),  with  normal  ECG,  negative  humoral  biomarkers  (hs-
Tn)  and  normal  echocardiogram,  revealed  the  presence  of
ate-Gadolinium-Enhancement  (LGE)  in  46%  of  cases,  with
vidence  of  myocarditis  in  15%  [52].  However,  the  absence
f  an  appropriate  control  group  and  standardized  CMR  Imag-
ng  data  on  populations  of  young  athletes  significantly  limits
he  accuracy  in  distinguishing  minimal  scarring  regions  from
cquisition  artifacts  and  partially  nullify  the  clinical  use  of
uch  data  [19,36].

In  another  observational  study  involving  46  athletes  with
n  average  age  of  19  years  and  recovered  from  the  disease,
creening  by  CMR  showed  the  presence  of  pericardial  hyper-
ntensity  in  41%  of  cases  and  LGE  in  the  myocardium  in  only
%  of  cases  (1  athlete  out  of  46)  [53].
Contrary  to  the  previous  two  studies,  a  CMR  survey  con-
ucted  on  12  Hungarian  athletes  (median  age  23  years)  did
ot  show  any  evidence  of  myocardial  damage  or  inflamma-
ion  [36,54].
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Cardiac  Magnetic  Resonance  is  the  most  suitable  imaging
odality  for  the  evaluation  of  global  and  regional  ventricu-

ar  function,  with  a  specific  focus  on  the  presence,  degree
nd  extent  of  inflammation,  edema  and  ventricular  fibrosis
esulting  from  myocardial  damage  and/or  myocarditis,  due
o  its  peculiar  ability  to  provide  a  precise  characterization
f  myocardial  tissue.

LGE  is  able  to  provide  an  accurate  assessment  of  the
resence,  localization  and  transmural  extension  of  fibrosis
nd/or  myocardial  scarring  [55].  A  pattern  of  signal  hyper-
ntensification  on  LGE  acquisitions  at  the  parietal  and/or
ubepicardial  level,  without  coronary  artery  disease  and  in
ssociation  with  an  increased  hs-cTn  is  highly  suggestive
f  acute  myocarditis  and  is  a  significant  marker  of  poor
rognosis  (heart  failure,  major  ventricular  arrhythmias,  and
ortality)  in  patients  with  myocarditis  [56].
In  a  recent  retrospective  cohort  study  that  included  26

rofessional  athletes  with  COVID-19  with  a  mainly  asymp-
omatic  course  or  mild  symptoms,  the  execution  of  CMR
—2  months  after  diagnosis  did  not  demonstrate  the  pres-
nce  of  criteria  for  active  myocarditis.  However,  myocardial
bnormalities  were  still  found  in  19%  of  cases  (5  athletes),
f  which  4  with  borderline  findings  of  isolated  myocardial
dema  and  one  characterized  by  non-ischemic  LGE  with
leuropericardial  effusion  [57].

Isolated  myocardial  edema,  in  the  absence  of  additional
arkers  of  acute  myocarditis  or  other  CMR  abnormalities

nd  in  the  presence  of  normal  biohumoral  levels  of  mark-
rs  of  myocardial  damage  in  asymptomatic  individuals,  is
n  entity  to  be  considered  with  extreme  caution.  First  of
ll  because  it  has  a  rather  limited  specificity  as  a  marker
f  myocarditis  [58];  secondly,  findings  of  transient  myocar-
ial  edema  were  observed  in  the  days  following  a  marathon,
roving  to  be  totally  reversible  after  three  months  without
urther  complications  and  without  interrupting  the  activity
59];  finally  isolated  myocardial  edema  in  the  absence  of
igns  of  fibrosis  has  not  been  shown  to  independently  influ-
nce  the  prognosis  in  subjects  with  suspected  myocarditis
60].

For  these  reasons,  it  seems  reasonable  to  assume  that  in
he  case  of  asymptomatic  subjects  or  those  with  mild  symp-
oms,  in  the  absence  of  high  levels  of  hs-cTn  and  in  the
resence  of  normal  ECG  and  preserved  systolic  function,  the
nding  of  isolated  signs  of  myocardial  edema  through  CMR
hould  not  constitute  a  restrictive  criterion  for  the  return  to
ctivity.

In  contrast,  the  presence  of  LGE  regardless  of  its  location
r  pattern  of  presentation  (with  the  exception  of  fibrosis  of
he  septum-ventricular  junction)  has  largely  been  correlated
ith  a  worse  prognosis  [61].  This  pattern  of  fibrosis  has  been

requently  observed  in  asymptomatic  athletes  even  with
egative  medical  history  for  previous  myocarditis  [57,62].  In
ny  case,  it  should  suggest  further  investigations  to  exclude
he  risk  of  underlying  cardiomyopathy  and/or  arrhythmias
y  means  of  detailed  family  history,  24  h  Holter-ECG  and
aximal  Ergometric  Test  [63].

The  CMR  as  a  first-line  examination  is  now  globally  over-
stimated:  the  anomalies  that  can  be  found  are  often

ifficult  to  discriminate  from  the  physiological  adaptations
onnected  to  the  ‘‘athlete’s  heart’’,  enjoying  in  fact  a  poor
iagnostic  and  prognostic  significance  if  not  related  to  the
linical-anamnestic  picture  (Table  1)  [36,55].
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The  most  recent  evidence  and  reviews  are  confirming
he  usefulness  of  CMR  as  an  exclusive  second-line  exami-
ation  and/or  for  research  purposes  only  in  subjects  with  a
igh  clinical  pretest  probability  or  symptoms  prolonged  over
ime.

. Conclusions

he  foregoing  shows  a  clear  involvement  of  the  cardiovascu-
ar  system  in  subjects  who  have  contracted  COVID-19.  The
ain  difficulty  consists  in  the  importance  to  be  attributed

o  signs,  symptoms  and  laboratory  and  instrumental  find-
ngs  in  individuals  recovered  from  the  disease  and  practicing
ports  at  a  professional  and  amateur  level  for  diagnostic  and
specially  prognostic  purposes.

Despite  the  various  aspects  and  doubts  that  have  yet
o  be  clarified  regarding  the  repercussions  of  the  disease
n  the  cardiovascular  system,  in  a  population  with  pecu-
iar  characteristics  such  as  that  of  athletes  (professional  and
on-professional),  there  is  still  a  lot  of  pressure  to  return  to
ports  competitions.

From  a  purely  clinical  point  of  view,  however,  it  would  be
remature  to  return  to  sports  without  having  carried  out  a
areful  preliminary  medical-sports  evaluation,  since  clarifi-
ations  and  prospective  data  based  on  long-term  follow-ups
re  still  needed  to  exclude  the  development  of  myocar-
ial  damage  capable  of  negatively  affecting  prognosis  and
ncreasing  cardiovascular  risk  in  athletes  recovered  from
OVID-19  in  asymptomatic  form  (simple  positivity  to  SARS-
OV-2)  or  in  a  mild  form.

At  present,  extreme  caution  is  recommended  when  plan-
ing  the  post-COVID-19  Return  To  Play,  emphasizing  the
mportance  of  involving  all  key  figures  (Sports  Doctor  and
taff,  coach,  athletic  trainers  and  athletes  themselves)  in
he  decision-making  process.

isclosure of interest

he  authors  declare  that  they  have  no  competing  interest.

cknowledgment

e  thank  Diane  Laurent—Université  de  Strasbourg—for  proof
eading  of  the  manuscript.

eferences

[1] Wang MD, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. Clin-
ical characteristics of 138 hospitalized patients with 2019
Novel Coronavirus—infected pneumonia in Wuhan, China. JAMA
2020;323(11):1061—9.

[2] Gandhi RT, Lynch JB, del Rio C. Mild or moderate Covid-19. N
Engl J Med 2020;383(18):1757—66.

[3] Berlin DA, Gulick RM, Martinez FJ. Severe Covid-19. N Engl J
Med 2020;383(25):2451—60.

[4] Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical
features of patients infected with 2019 novel coronavirus in

Wuhan, China. Lancet (London, England) 2020:497—506.

[5] Clerkin KJ, Fried JA, Raikhelkar J, Sayer G, Griffin JM, Masoumi
A, et al. COVID-19 and cardiovascular disease. Circulation
2020;2019:1648—55.

3

http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0320
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0325
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0330
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0335
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0340


hi,  A

hael

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

J.S.  Tasca,  G.  Bianc

[6] Baldi E, Sechi GM, Mare C, Canevari FBA. Correspondence out-
of-hospital cardiac arrest during the covid-19 outbreak in Italy.
N Engl J Med 2020:1—3.

[7] Huang L, Zhao P, Tang D, Zhu T, Han R, Zhan C, et al. Cardiac
involvement in patients recovered from COVID-2019 Identified
using magnetic resonance imaging. JACC Cardiovasc Imaging
2020;13(11):2330—9.

[8] Rajpal S, Tong MS, Borchers J, Zareba KM, Obarski TP, Simonetti
OP, et al. Cardiovascular magnetic resonance findings in com-
petitive athletes recovering from COVID-19 infection. JAMA
Cardiology 2021;6:116—8.

[9] Gleeson S-UT. Former Florida State basketball center Michael
Ojo died on Friday from a heart attack he suffered dur-
ing practice overseas, the university’s athletic department
confirmed [Internet]; 2020 [cited 2021 Jan 11]. Available from:
https://eu.usatoday.com/story/sports/ncaab/2020/08/07/mic
ojo-former-florida-state-basketball-player-dies/3317350001/.

10] Wilson MG, Hull JH, Rogers J, Pollock N, Dodd M, Haines
J, et al. Cardiorespiratory considerations for return-to-play
in elite athletes after COVID-19 infection: A practical guide
for sport and exercise medicine physicians. Br J Sports Med
2020;54(19):1157—61.

11] Turner AJ, Hiscox JA, Hooper NM. ACE2: from vasopeptidase to
SARS virus receptor. Trends Pharmacol Sci 2004;25(6):291—4.

12] Puelles VG, Lütgehetmann M, Lindenmeyer MT, Sperhake JP,
Wong MN, Allweiss L, et al. Multiorgan and renal tropism of
SARS-CoV-2. N Engl J Med 2020;383(6):590—2.

13] Sharma A, Garcia G, Wang Y, Plummer JT, Morizono K, Arumu-
gaswami V, et al. Report human iPSC-derived cardiomyocytes
are susceptible to SARS-CoV-2 infection ll human iPSC-Derived
cardiomyocytes are susceptible to SARS-CoV-2 infection. Cell
Reports Med 2020;1(4):100052.

14] Pérez-Bermejo JA, Kang S, Rockwood SJ, Simoneau CR, Joy
DA, Ramadoss GN, et al. SARS-CoV-2 infection of human iPSC-
derived cardiac cells predicts novel cytopathic features in
hearts of COVID-19 patients. bioRxiv 2020.

15] Sandoval Y, Januzzi JL, Jaffe AS. Cardiac troponin for assess-
ment of myocardial injury in COVID-19: JACC review topic of
the week. J Am Coll Cardiol 2020;76(10):1244—58.

16] Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et al. Clinical course
and risk factors for mortality of adult inpatients with COVID-
19 in Wuhan, China: a retrospective cohort study. Lancet
2020;395(10229):1054—62.

17] Bonow RO, Fonarow GC, Gara PTO, Yancy CW. Association of
Coronavirus Disease 2019 (COVID-19) with myocardial injury
and mortality 2021;5(7):2020—2.

18] Driggin E, Madhavan MV, Bikdeli B, Chuich T, Harm PD. Cardio-
vascular considerations for patients, health care workers, and
health systems during the COVID-19 pandemic; 2020 (January).

19] Kim JH, Levine BD, Phelan D, Emery MS, Martinez MW, Chung
EH, et al. Coronavirus Disease 2019 and the athletic heart:
emerging perspectives on pathology, risks, and return to play.
JAMA Cardiol 2020:1—9.

20] Halle M, Binzenhöfer L, Mahrholdt H, Johannes Schindler M,
Esefeld K, Tschöpe C. Myocarditis in athletes: a clinical per-
spective. Eur J Prev Cardiol 2020.

21] Maron BJ. Sudden death in young athletes. N Engl J Med
2003;349:1064—75.

22] Maron BJ, Haas TS, Ahluwalia A, Murphy CJ, Garberich RF.
Demographics and epidemiology of sudden deaths in young
competitive athletes: from the United States National registry.
Am J Med 2016;129(11):1170—7.

23] Topol EJ. COVID-19 can affect the heart. Science (80-)
2020;370(6515):408—9.
24] Kindermann I, Barth C, Mahfoud F, Ukena C, Lenski M, Yil-
maz A, et al. Update on myocarditis. J Am Coll Cardiol
2012;59(9):779—92.

17
.  Girardello  et  al.

-

25] Tschöpe C, Bock CT, Kasner M, Noutsias M, Westermann D,
Schwimmbeck PL, et al. High prevalence of cardiac parvovirus
B19 infection in patients with isolated left ventricular diastolic
dysfunction. Circulation 2005;111(7):879—86.

26] Caforio ALP, Pankuweit S, Arbustini E, Basso C, Gimeno-Blanes
J, Felix SB, et al. Current state of knowledge on aetiology,
diagnosis, management, and therapy of myocarditis: a posi-
tion statement of the European Society of Cardiology Working
Group on Myocardial and Pericardial Diseases. Eur Heart J
2013;34(33):2636—48.

27] Maraj S, Figueredo VM, Morris DL. Cocaine and the heart. Clin
Cardiol 2010;33(5):264—9.

28] La Gerche A, Brosnan MJ. Cardiovascular effects of
performance-enhancing drugs. Circulation 2017;135(1):89—99.

29] Nieman DC. Marathon training and immune function. Sport Med
2007;37(4—5):412—5.

30] Bianchi G, Casasco M, Faiola F, Luciani U, Pesciatini F, Speranza
G, et al. Elementi di Elettrocardiografia Pratica in Medicina
dello Sport. 2a Edizion. Federazione Medico Sportiva Italiana;
2017. p. 147—52.

31] Pelliccia A, Solberg EE, Papadakis M, Adami PE, Biffi A, Caselli
S, et al. Recommendations for participation in competitive
and leisure time sport in athletes with cardiomyopathies,
myocarditis, and pericarditis: position statement of the Sport
Cardiology Section of the European Association of Preventive
Cardiology (EAPC). Eur Heart J 2019;40(1):19—33.

32] Maron BJ, Levine BD, Washington RL, Baggish AL, Kovacs RJ,
Maron MS. Eligibility and disqualification recommendations
for competitive athletes with cardiovascular abnormalities:
task force 2: preparticipation screening for cardiovascu-
lar disease in competitive athletes: a scientific statement
from the american heart associ. Circulation 2015;132(22):
e267—72.

33] Morgera T, Di Lenarda A, Dreas L, Pinamonti B, Humar F, Bussani
R, et al. Electrocardiography of myocarditis revisited: clinical
and prognostic significance of electrocardiographic changes.
Am Heart J 1992;124(2):455—67.

34] Sharma S, Drezner JA, Baggish A, Papadakis M, Wilson
MG, Prutkin JM, et al. International recommendations for
electrocardiographic interpretation in athletes. Eur Heart J
2018;39(16):1466—80.

35] Corrado D, Drezner JA, D’Ascenzi F, Zorzi A. How to evalu-
ate premature ventricular beats in the athlete: critical review
and proposal of a diagnostic algorithm. Br J Sports Med
2020;54(19):1142—8.

36] Phelan D, Kim JH, Elliott MD, Wasfy MM, Cremer P, Johri AM,
et al. Screening of potential cardiac involvement in competi-
tive athletes recovering from COVID-19: an expert consensus
statement. JACC Cardiovasc Imaging 2020;13(12):2635—52.

37] Baggish AL, Battle RW, Beaver TA, Border WL, Douglas PS,
Kramer CM, et al. Recommendations on the use of multimodal-
ity cardiovascular imaging in young adult competitive athletes:
a report from the American Society of Echocardiography in
Collaboration with the Society of Cardiovascular Computed
Tomography and the Society for Card. J Am Soc Echocardiogr
2020;33(5):523—49.

38] La Gerche A, Burns AT, Mooney DJ, Inder WJ, Taylor AJ, Bogaert
J, et al. Exercise-induced right ventricular dysfunction and
structural remodelling in endurance athletes. Eur Heart J
2012;33(8):998—1006.

39] Donnellan, Eoin, Phelan D. Biomarkers of cardiac stress and
injury in athletes: what do they mean? Curr Heart Fail Rep
2018;15(2):116—22.

40] Kleiven Ø, Omland T, Skadberg Ø, Melberg TH, Bjørkavoll-

Bergseth MF, Auestad B, et al. Race duration and blood pressure
are major predictors of exercise-induced cardiac troponin ele-
vation. Int J Cardiol 2019;283:1—8.

4

http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0345
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0350
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0355
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0360
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0365
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0370
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0375
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0380
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0385
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0390
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0395
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0400
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0405
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0410
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0415
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0420
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0425
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0430
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0435
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0440
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0445
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0450
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0455
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0460
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0465
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0470
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0475
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0480
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0485
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0490
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0495
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0500
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0505
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0510
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0515


 37  (

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

Science  &  Sports

41] Bardají A, Bonet G, Carrasquer A, González-Del Hoyo M,
Domínguez F, Sánchez R, et al. Prognostic implications of
detectable cardiac troponin i below the 99th percentile in
patients admitted to an emergency department without acute
coronary syndrome. Clin Chem Lab Med 2018;56(11):1954—61.

42] Felker GM, Boehmer JP, Hruban RH, Hutchins GM, Kasper
EK, Baughman KL, et al. Echocardiographic findings in ful-
minant and acute myocarditis. J Am Coll Cardiol 2000;36(1):
227—32.

43] Churchill TW, Bertrand PBBS, et al. Echocardiographic features
of COVID-19 illness and association with cardiac biomarkers.
Brain Behav Immun 2020 (January).

44] Inciardi RM, Adamo M, Lupi L, Cani DS, Di Pasquale M, Tomasoni
D, et al. Characteristics and outcomes of patients hospitalized
for COVID-19 and cardiac disease in Northern Italy. Eur Heart J
2020;41(19):1821—9.

45] Szekely Y, Lichter Y, Taieb P, Banai A, Hochstadt A,
Merdler I, et al. Spectrum of cardiac manifestations in
COVID-19: a systematic echocardiographic study. Circulation
2020;142(4):342—53.

46] Churchill TW, Groezinger E, Loomer G, Guseh JS, Weiner RB,
Wasfy MM, et al. Training-associated changes in ventricular vol-
umes and function in elite female runners. Circ Cardiovasc
Imaging 2020;June:1—3.

47] Kim JH, Baggish AL. Differentiating exercise-induced cardiac
adaptations from cardiac pathology: the ‘‘Grey Zone’’ of clin-
ical uncertainty. Can J Cardiol 2016;32(4):429—37.

48] Ribeiro I, Botanico J, Pelliccia A, Maron BJ. Physiologic left ven-
tricular cavity dilatation in elite athletes [3] (multiple letters).
Ann Intern Med 1999;131(7):546.

49] Rawlins J, Carre F, Kervio G, Papadakis M, Chandra N, Edwards
C, et al. Ethnic differences in physiological cardiac adaptation
to intense physical exercise in highly trained female athletes.
Circulation 2010;121(9):1078—85.

50] Ferreira VM, Schulz-Menger J, Holmvang G, Kramer CM, Car-
bone I, Sechtem U, et al. Cardiovascular magnetic resonance
in Nonischemic Myocardial inflammation: expert recommenda-
tions. J Am Coll Cardiol 2018;72(24):3158—76.

51] Shave R, Baggish A, George K, Wood M, Scharhag J, Whyte
G, et al. Exercise-induced cardiac troponin elevation: evi-

dence, mechanisms, and implications. J Am Coll Cardiol
2010;56(3):169—76.

52] Rajpal S, Tong MS, Borchers J, Zareba KM, Obarski TP, Simon-
etti OP, et al. Cardiovascular magnetic resonance findings in

[

17
2022)  167—175

competitive athletes recovering from COVID-19 infection.
JAMA Cardiol 2020;6(1):2020—2.

53] Brito D, Meester S, Yanamala N, Patel HB, Balcik BJ, Casaclang-
Verzosa G, et al. High prevalence of pericardial involvement
in college student athletes recovering from COVID-19. JACC
Cardiovasc Imaging 2020 (January).

54] Vago H, Szabo L, Dohy Z, Merkely B. Cardiac magnetic res-
onance findings in patients recovered from COVID-19. JACC
Cardiovasc Imaging 2020;3:2—3.

55] Kim RJ, Fieno DS, Parrish TB, Harris K, Chen EL, Simonetti O,
et al. Relationship of MRI delayed contrast enhancement to
irreversible injury, infarct age, and contractile function. Cir-
culation 1999;100(19):1992—2002.

56] Grun S, Schumm J, Greulich S, Wagner A, Schneider S, Bruder
O, et al. Long-term follow-up of biopsy-proven viral myocardi-
tis: predictors of mortality and incomplete recovery. J Am Coll
Cardiol 2012;59(18):1604—15.

57] Małek LA, Bucciarelli-Ducci C. Myocardial fibrosis in athletes—
–Current perspective. Clin Cardiol 2020;43(8):882—8.

58] Wei S, Fu J, Chen L, Yu S. Performance of cardiac mag-
netic resonance imaging for diagnosis of myocarditis compared
with endomyocardial biopsy: a meta-analysis. Med Sci Monit
2017;23:3687—96.

59] Gaudreault V, Tizon-Marcos H, Poirier P, Pibarot P, Gilbert
P, Amyot M, et al. Transient myocardial tissue and function
changes during a marathon in less fit marathon runners. Can J
Cardiol 2013;29(10):1269—76.

60] Grani C, Eichhorn C, Venkatesh L, Agarwal V, Kaneko K, Cuddy
S, et al. Prognostic value of cardiac magnetic resonance tis-
sue characterization in risk stratifying patients with suspected
myocarditis. J Am Coll Cardiol 2019;70(16):1964—76.

61] Ganesan AN, Gunton J, Nucifora G, McGavigan AD, Sel-
vanayagam JB. Impact of Late Gadolinium Enhancement on
mortality, sudden death and major adverse cardiovascular
events in ischemic and nonischemic cardiomyopathy: a system-
atic review and meta-analysis. Int J Cardiol 2018;254:230—7.

62] Zhang C-D, Xu S-L, Wang X-Y, Tao L-Y, Zhao W, Gao W. Preva-
lence of myocardial fibrosis in intensive endurance training
athletes: a systematic review and meta-analysis. Front Car-
diovasc Med 2020;7(September).
63] Małek LA, Marczak M, Miłosz-Wieczorek B, Konopka M, Brak-
sator W, Drygas W,  et al. Cardiac involvement in consecutive
elite athletes recovered from Covid-19: a magnetic resonance
study. J Magn Reson Imaging 2021:1—7.

5

http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0520
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0525
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0530
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0535
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0540
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0545
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0550
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0555
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0560
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0565
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0570
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0575
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0580
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0585
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0590
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0595
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0600
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0605
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0610
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0615
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0620
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0625
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630
http://refhub.elsevier.com/S0765-1597(22)00031-4/sbref0630

