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CT: A decision to decrease risks
uring COVID-19 pandemic

EC: una decisión para disminuir riesgos
urante la pandemia COVID-19
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lectroconvulsive  therapy  (ECT)  is  a  highly  effective  treat-
ent  for  severe  psychopharmacological  resistant  patients
ut  it  is  also  a  procedure  that  involves  open  airway  man-
gement  and  has  been  considered  as  an  aerosol  generating
rocedure.1 The  COVID-19  pandemic,  has  resulted  in  reduc-
ion  in  ECT  services  internationally.2 The  COVID-19  pandemic

as  dramatically  and  rapidly  transformed  hospitals  in  heavily
ffected  areas,  decreasing  mental  health  services.3 The
eed  to  locate  critical  patients  in  spaces  intended  for  anes-
hesia,  as  the  post-anesthesia  care  unit  (PACU)  where  we
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0. Curtis BR. Non-chemotherapy drug-induced neutropenia: key

points to manage the challenges. Hematology Am Soc Hematol
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sually  administered  ECT,  has  forced  us  to  decrease  the  num-
er  of  procedures  and  be  highly  selective.  In  the  same  way,
ontinuation  and  maintenance  ECT  (m-ECT)  have  also  been
ramatically  reduced.

Recently  it  has  been  recommended4 to  consider  for  ECT
nly  those  asymptomatic  for  COVID-19  disease,  and  test
ach  patient  for  SARS-CoV-2  virus  close  to  the  time  of  their
rocedure,  not  allowing  to  proceed  with  ECT  to  SARS-CoV-2-
ositive  patients.  Modified  Anesthesia  Protocol  for  ECT  was
ot  offered  to  patients  known  or  suspected  to  be  positive  for
he  virus.5 Lapid  et  al.6 state  that  ECT  is  an  essential  treat-
ent  that  should  continue  to  be  provided  even  during  this
andemic.  If  a known  COVID-19  positive  patient,  whether
ymptomatic  or  not,  needs  ECT  as  life-saving  procedure  for

 life-threatening  condition,  it  should  be  administered  in  an
6
perating  room  (OR)  set-up  with  negative  pressure.

Here  we  report  two  cases  of  psychopharmacological
efractory  patients  that  were  treated  with  ECT  despite  hav-
ng  proven  positive  for  COVID-19  disease.  We  decided  to

7

https://doi.org/
http://www.elsevier.es/saludmental
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rpsm.2021.04.004&domain=pdf
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0155
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0160
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0165
dx.doi.org/10.1001/jamanetworkopen.2020.23282
dx.doi.org/10.1001/jamapsychiatry.2020.4442
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0180
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0185
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0190
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0195
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0200
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0205
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0210
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0215
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0220
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0225
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0230
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0235
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0240
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0245
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0250
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0255
dx.doi.org/10.7759/cureus.5616
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0265
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0270
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0275
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0280
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0285
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0290
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0295
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
http://refhub.elsevier.com/S1888-9891(21)00063-X/sbref0300
mailto:91773@psmar.cat
https://doi.org/10.1016/j.rpsm.2021.06.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rpsm.2021.04.004&domain=pdf


SCIENTIFIC  LETTER

apply  ECT  as  an  essential  treatment  to  prevent  high  risk
behaviors.

Case report 1

We  admitted  to  our  Psychiatric  ward  a  63-year-old  male
patient  diagnosed  with  Schizoaffective  Disorder.  He  had
showed  a  good  response  to  treatment  with  lithium  salts,
having  remained  stable  for  7  years  without  requiring  admis-
sion  until  March  2012.  After  a  relapse,  the  poor  response
to  several  mood  stabilizers  and  first-  and  second-generation
antipsychotics  led  us  to  include  him  in  our  m-ECT  program.

His  last  admission  lasted  from  April  8th  to  May  6th,  2020,
at  the  height  of  the  first  wave  of  the  COVID-19  pandemic.
The  admission  cause  was  significant  behavioral  disturbances
with  heteroaggressivity  and  no  awareness  of  disease.  As
part  of  the  current  protocol  in  our  hospital,  screening  for
COVID-19  through  polymerase  chain  reaction  (PCR)  testing
was  performed  on  admission  before  starting  ECT,  showing
negative  result.  After  6  sessions  of  ECT,  he  was  discharged
psychopathologically  stable  to  live  on  his  own  at  his  home,
with  structured  support.  He  was  referred  to  the  outpatient
clinic  in  the  Mental  Health  Center  and  to  our  m-ECT  pro-
gram.  48  h  prior  to  starting  m-ECT,  he  had  to  go  to  the
Hospital  to  undergo  COVID-19  PCR-testing.  He  remained
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review  of  his  mental  state,  with  the  appropriate  personal
protective  equipment  (PPE).

In the  following  days,  antipsychotic  treatment  was
started,  to  which  the  patient  had  previously  been  refractory,
showing  little  response,  presenting  two  episodes  of  intense
agitation  that  required  mechanical  restraint.  At  least  5  staff
members  were  considered  high-risk  contact  for  COVID-19  in
those  episodes  and  required  specific  assessment  and  quar-
antine.

After  consulting  with  the  Preventive  Medicine  and  Anes-
thesia  services  of  the  hospital,  we  decided  to  include  the
patient  in  the  ECT  protocol  again.  moving  treatment  from
the  PACU  into  the  OR,  provided  with  negative  pressure.  Cir-
cuits  were  established  within  the  unit  and  in  the  areas  of
the  hospital  involved  to  reduce  risks.
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Due  to  the  previous  experience  (high  refractoriness  to
symptomatic  from  the  psychiatric  point  of  view  but  we
ere  informed  that  the  PCR  test  had  resulted  positive  for
OVID-19.

The  patient  was  urged  to  come  to  the  Emergency  Room
ER)  of  the  hospital  in  order  to  assess  his  mental  and  physical
tatus  and  so  he  did.  He  underwent  physical  examination,
lectrocardiogram,  chest  radiographs  and  analytics  with  a
OVID-19  Profile,  that  showed  no  alteration,  so  he  was  pre-
cribed  home  follow-up  with  isolation  measures.  There  was
o  evidence  of  psychiatric  relapse,  he  understood  the  situ-
tion  and  he  was  committed  to  undergo  home  confinement.
e  accorded  to  keep  daily  telephonic  follow  up  to  assess
is  mental  status.  48  h  after,  the  patient  broke  the  home
solation  not  respecting  the  rules  of  social  distancing  and
herefore  constituting  a  public  health  risk  due  to  the  possi-
ility  of  infecting  other  people.  References  from  his  family,
ho  were  in  telephone  contact  with  him,  suggested  that

 clinical  decompensation  was  going  on.  The  patient  was
rought  back  to  the  ER  with  the  appropriate  judicial  meas-
res  to  make  an  involuntary  admission.

After  admission  at  the  ER  the  patient  was  agitated,  delu-
ional,  confused  and  disoriented,  without  any  insight  of  his
sychiatric  disease  or  the  need  to  maintain  confinement
ecause  his  condition  of  COVID-19  infected  inpatient.  The
atient  was  assessed  by  the  Internal  Medicine  Service  and  no
pecific  treatment  for  COVID-19  was  considered  necessary.
e  was  admitted  to  the  Psychiatric  Ward,  maintaining  what
ad  been  established  as  a  protocol  in  the  event  that  COVID-
9  positive  patients  had  to  be  admitted.  Authorization  was
equested  from  the  Court  to  carry  out  involuntary  admission,
hich  includes  authorization  for  therapeutic  interventions

hat  are  considered  appropriate,  in  a  similar  way  to  how
t  was  carried  out  before  the  pandemic  He  was  assigned  a

oom  with  the  possibility  of  total  isolation,  no  contact  with
ther  patients,  oxygen  intake  if  necessary,  and  entry  and
xit  protocols  were  established  for  constant  monitoring  and

p
t

13
The  number  of  persons  present  in  the  treatment  room
as  kept  to  the  absolute  minimum  required  for  the  patient’s
are  and  appropriate  PPE  was  used  as  prescribed  by  the
orld  Health  Organization.7

The  anesthesia  protocol  was  maintained  in  the  usual
erms  of  our  hospital  (sedation  with  propofol  and  muscle
lockade  with  suxamethonium  chloride).  Our  anesthesi-
logist  opted  to  manage  the  airway  using  a  standard
ag-valve-mask.  ECT  application  was  also  maintained  as  in
sual  practice  in  our  service  with  3  weekly  sessions  brief
ulse  stimulus  and  bitemporal  electrode  placement,  accord-
ng  to  a  stimulus  dosing  protocol.  Seizures  of  adequate
uality  and  duration  were  achieved  at  each  session.  After

 sessions  the  patient  began  to  clearly  improve,  accept-
ng  the  confinement  in  his  room,  recognizing  his  state  of
OVID-19  positive  patient  and  accepting  the  indications  of
he  staff.  There  was  no  delusional  thoughts  and  he  was
uthymic.

ase report 2

he  second  case  is  a  61-year  old  patient  diagnosed  with
ipolar  Disorder  Type  I.  He  has  required  15  hospitaliza-
ions,  the  first  of  them  in  1989.  Most  of  the  admissions  have
equired  judicial  authorization  and  physical  restraint,  and
ave  coursed  with  severe  behavioral  disorders.  The  increas-
ngly  severe  course  of  the  illness  and  the  lack  of  response
o  antipsychotics  and  mood  stabilizers  led  us  to  start  ECT  in
010.  The  response  was  good  and  quick,  and  it  was  decided
o  treat  the  patient  with  m-ECT  and  antipsychotic  medica-
ion.

The  PCR  for  COVID-19  before  an  ECT  session,  established
n  the  protocol  of  our  hospital  for  m-ECT,  was  positive.  As
he  patient  was  asymptomatic  from  the  physical  point  of
iew,  home  isolation  and  telephonic  follow  up  was  indicated.

 few  days  later  he  went  to  the  ER  complaining  of  diges-
ive  discomfort  and  diarrhea,  but  when  he  was  explored  a
sychiatric  screening  was  required  showing  dysphoric  mood,
nappropriate  speech,  threatening  behavior,  and  irritability.
hysical  and  chemical  restraint  was  needed  after  he  tried  to
eave  the  ER  and  the  COVID-19  restricted  area  with  high  risk
f  spreading  the  virus.  As  in  case  1,  judicial  authorization
as  requested  for  involuntary  admission.
sychopharmacological  treatment  and  excellent  response
o  ECT)  an  admission  was  decided  in  order  to  start  with

8
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the  ECT  sessions.  Since  the  case  was  so  complex  (Covid
infection  with  possible  gastrointestinal  symptoms,  COPD,
Diabetes,  High  Blood  Pressure  and  the  isolation  needed),  an
admission  in  the  ICU  was  asked,  in  order  to  provide  there
the  ECT.

The  first  ECT  session  was  provided  in  the  ICU  without
incidences  with  all  the  protectives  measures  described  in
the  case  1,  but  it  took  three  days  and  two  sessions  until  the
patient  got  calmed  and  collaborator.  He  stayed  hemodynam-
ically  steady,  with  respiratory  and  renal  functions  preserved
and  without  fever  or  leucocytosis.  After  a  negative  result  of
a  new  PCR,  the  patient  was  referred  to  the  Psychiatric  ward
and  ECT  was  continued  in  the  OR  as  described  in  case  1.  The
patient  showed  intermittent  confusion,  disorientation  and
pharmacological  impregnation  during  few  days,  but  without
disruptive  attitudes.  Finally,  after  the  11th  session  the  ECT
was  finished  and  he  was  discharged  from  the  hospital.  The
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ose  of  antipsychotics  drugs  had  been  decreased  and  the
atient  was  euthymic  and  without  behavioral  disturbances
r  delusional  thought

iscussion

ince  the  start  of  the  COVID-19  pandemic,  hospitals  imme-
iately  stopped  applying  ECT  leaving  seriously  ill  psychiatric
atients  untreated.  This  situation  creates  a  serious  ethical
ilema  to  balance  between  the  risk  from  an  untreated  dis-
ase  versus  the  risk  from  COVID-19.3 A  reason  for  closing
own  the  ECT  service  is  that  ECT  is  considered  an  elec-
ive  intervention.  However,  for  some  patients  ECT  will  be
rgently  needed  and  life-saving  because  of  clinical  acuity
r  the  lack  of  available  options.8 Gil-Badenes  el  al.9 have
roposed  as  prioritized  indications  in  their  protocol:  (1)
atatonia  without  pharmacological  response;  (2)  severe  per-
istent  agitation  without  pharmacological  response;  (3)  and
atients  in  m-ECT  with  history  of  severe  relapse  when  ECT
as  discontinued  in  the  past.  Our  patients  fullfilled  crite-

ia  2,  and  3  and  there  are  references  about  applying  ECT
uccesfully  to  COVID-19  positive  patients.2,10

We  believe  that  we  must  add  to  the  ethical  aspects  in
ecision-making  of  what  services  and  procedures  may  or
ay  not  be  considered  essential,  the  necessary  balance  to
e  made  between  the  risk  of  contagion  in  the  general  pop-
lation  and  Health  Care  Workers  in  episodes  of  agitation,
n  the  one  hand,  and  infection  of  the  personnel  involved
n  the  execution  of  the  procedure  on  the  other  hand.  This
reates  a  serious  ethical  dilemma.  Recommendations  made
o  not  apply  ECT  in  infected  patients4 must  be  balanced
ith  the  benefits  of  applying  a  highly  effective  technique

n  a  controlled  environment  and  with  all  possible  protection
lements.  The  Spanish  Society  of  Biological  Psychiatry  has
ecommended  developing  a  protocol  to  apply  ECT  adapted
o  the  conditions  of  each  unit  where  safety  conditions  are
pecified,  among  others.11 This  is  especially  necessary  in  the
urrent  context.

Like  many  urgent  surgical  procedures,  ECT  is  a  potentially
ifesaving  intervention,  so  ECT  should  not  be  denied  to  the

2
atients  who  need  it  being  COVID-19  positive.
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