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Summary  The  2019-20  coronavirus  pandemic  (COVID-19)  has  led  to  severe  acute  respiratory
syndrome  coronavirus  2  (SARS-CoV-2).  To  date,  no  drugs  have  demonstrated  safety  and  efficacy
in randomized  controlled  trials  for  patients  with  COVID-19.  Although  the  association  between
Hydroxychloroquine  and  Azithromycin  efficacy  lack  of  solid  evidence-base,  several  governments
have adopted  it  for  all  virology  confirmed  Covid-19  cases  even  for  those  who  are  asymptomatic.
In the  following,  we  aim  to  discuss  some  of  the  ethical  issues  associated  with  the  use  of  this
treatment  association.  We  mainly  tried  to  discuss  the  following  controversial  questions:  Is  it  eth-
ical not  to  treat  a  patient  while  a  treatment  exists  and  is  used  for  other  indications  than  Covid-19
for which  it’s  not  proven  yet?  If  yes,  is  a  randomized  controlled  trial  to  prove  the  hydroxychloro-
quine for  the  Covid-19  treatment,  necessary,  in  the  context  of  covid-19  pandemic?  If  no,  is  it
the government’s  right  to  decide  the  hydroxychloroquine  treatment  for  all  covid-19  patients?
And what  should  be  the  physicians’  attitudes?  Finally,  what  are  the  government,  physicians,

and patient’s  rights  and  responsibilities?  The  paper  conclude  that,  since  health  authorities  in
some countries  recommended  this  off-label  use  treatment,  physicians  are  challenged  by  the
requirement  of  veracity  while  providing  care  to  their  patients  and  the  implications  of  such  a
requirement;  they  are  facing  the  challenge  of  balancing  this  guideline  and  their  own  conviction.
Furthermore,  the  fundamental  principles  of  beneficence  and  non-maleficence,  and  respect  for
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persons  should  underlie  any  reflection  process  to  address  this  dilemma.  In  addition,  in  a  pan-
demic context,  the  limits  between  the  government’s,  practitioner’s  and  patient’s  rights  and
obligations  are  not  clear  which  could  significantly  endanger  the  universal  ethical  principles  in
clinical practice.  It  could  also  undermine  any  attempt  to  develop  serious  clinical  trials  to  prove
the considered  off-label  drug.
©  2020  Elsevier  Masson  SAS.  All  rights  reserved.
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Résumé  La  pandémie  de  coronavirus  2019-2020  (COVID-19)  conduit  au  syndrome  respira-
toire aigu  sévère  coronavirus  2  (SRAS-CoV-2).  À  ce  jour,  aucun  médicament  n’a  démontré  son
innocuité  et  son  efficacité  dans  des  essais  contrôlés  randomisés  pour  les  patients  atteints  de
COVID-19.  Bien  que  l’association  entre  l’hydroxychloroquine  et  l’azithromycine  manque  de
preuves solides,  plusieurs  gouvernements  l’ont  adoptée  pour  tous  les  cas  de  Covid-19  con-
firmés, même  pour  ceux  qui  sont  asymptomatiques.  Dans  ce  qui  suit,  nous  discutons  certains
des problèmes  éthiques  associés  à  l’utilisation  de  cette  association  thérapeutique.  Nous  avons
principalement  essayé  de  discuter  les  questions  controversées  suivantes:  est-il  éthique  de  ne
pas traiter  un  patient  alors  qu’un  traitement  existe  et  est  utilisé  pour  d’autres  indications  que
le Covid-19  pour  lequel  il  n’est  pas  encore  prouvé  ?  Si  oui,  un  essai  contrôlé  randomisé  pour
prouver l’hydroxychloroquine  pour  le  traitement  Covid-19  est-il  nécessaire  dans  le  contexte
de la  pandémie  Covid-19  ?  Si  non,  le  gouvernement  a-t-il  le  droit  de  décider  du  traitement  à
l’hydroxychloroquine  pour  tous  les  patients  de  Covid-19  ?  Et  quelles  devraient  être  les  attitudes
des médecins  ?  Enfin,  quels  sont  les  droits  et  responsabilités  du  gouvernement,  des  médecins
et des  patients  ?  Le  document  conclut  que,  puisque  les  autorités  sanitaires  de  certains  pays  ont
recommandé  ce  traitement  hors  AMM,  les  médecins  sont  confrontés  aux  challenges  de  l’exigence
de véracité  de  l’efficacité  du  traitement  tout  en  prodiguant  des  soins  à  leurs  patients  et  aux
implications  d’une  telle  exigence  ;  ils  sont  confrontés  au  défi  d’équilibrer  ces  exigence  et  leur
propre conviction.  En  outre,  les  principes  fondamentaux  de  bienfaisance  et  de  non-malfaisance,
et le  respect  des  personnes  devraient  sous-tendre  tout  processus  de  réflexion  pour  résoudre  ce
dilemme. Enfin,  dans  un  contexte  de  pandémie,  les  limites  entre  les  droits  et  obligations  du
gouvernement,  du  praticien  et  du  patient  ne  sont  pas  toujours  claires,  ce  qui  pourrait  mettre
en danger  de  manière  significative  les  principes  éthiques  universels  dans  la  pratique  clinique.
Cela pourrait  également  saper  toute  tentative  de  développer  des  essais  cliniques  sérieux  pour
prouver le  médicament  hors  AMM  considéré.
© 2020  Elsevier  Masson  SAS.  Tous  droits  réservés.
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he  2019-20  coronavirus  pandemic  (COVID-19),  has  led  to
ajor  morbidity  in  the  form  of  severe  acute  respiratory  syn-
rome  coronavirus  2  (SARS-CoV-2)  and  more  than  265  862
eaths  [1].

To  date  and  after  the  fifth  months  into  the  novel
oronavirus  pandemic,  no  drugs  have  demonstrated  safety
nd  efficacy  in  randomized  controlled  trials  for  patients
ith  COVID-19.  Several  agents  such  as  Hydroxychloroquine,
opinavir,  Ritonavir  and  Azithromycin  are  being  used  under
linical  trial  and  compassionate  use  protocols  based  on
n  vitro  activity  (against  SARS-CoV-2  or  related  viruses)  and
n  limited  clinical  experience  [2,3].

Although  the  association  between  Hydroxychloroquine

nd  Azithromycin  efficacy  lack  of  solid  evidence-base,  it  has
een  largely  mediatized.  Some  experts  are  defending  the
fficacy  of  this  association  based  on  previous  experiences  on

s
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alaria  and  also  based  on  some  of  their  observations  made
pon  COVID-19  patients  [4].

WHO  refuted  all  allegations  for  the  effectiveness  of  any
rug  and  recommended  only  symptomatic  treatment  and
onitoring  for  Covid-19.  Many  developed  countries  as  China,

uropean  countries,  and  the  USA  are  still  very  cautious  about
ny  proposed  drug  and  are  waiting  for  many  ongoing  clinical
rials  to  be  over  [5].

Despite  the  doubt  and  uncertainty  about  a  drug  effec-
iveness  for  Covid-19,  several  governments  have  adopted
he  Hydroxychloroquine  and  Azithromycin  association  for  all
irology  confirmed  Covid-19  cases  even  for  those  who  are
symptomatic  [6].  This  decision  has  raised  many  questions
nd  some  ethical  issues  related  to  the  hydroxychloroquine
reatment  prescription  might  emerge  during  the  Covid-19
atients’  management.  In  the  following,  we  aim  to  discuss

ome  of  these  ethical  issues  associated  with  the  use  of  this
reatment  association.
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Hydroxychloroquine  ethical  issues  for  Covid-19  treatment  

Is a randomized control trial necessary to
prove  the
hydroxychloroquine—azithromycin
association for the Covid-19 treatment in
the  emergency context?
It’s  admitted  that  all  authorized  drugs  should  be  proven.  In
the  case  of  hydroxychloroquine,  it  is  not  proven  for  Covid-19
yet.  Its  labeled  indication  is  for  the  treatment  of  malaria.
Its  use  in  the  Covid-19  is  therefore  off-label.  That  is  why
its  use  in  the  context  of  Covid-19  is  rising  many  contro-
versial  questions:  Is  it  ethical  not  to  treat  a  patient  while
a  treatment  exists  and  is  used  for  other  indications  than
Covid-19  for  which  it’s  not  proven  yet?  If  yes,  is  a  random-
ized  controlled  trial  to  prove  the  hydroxychloroquine  for  the
Covid-19  treatment,  necessary  and  feasible,  in  the  context
of  covid-19  pandemic?  If  no,  is  it  the  government’s  right
to  decide  the  hydroxychloroquine  treatment  for  all  covid-
19  patients?  And  what  should  be  the  physicians’  attitudes?
Finally,  what  are  the  government,  physicians,  and  patient’s
rights  and  responsibilities?

First  of  all,  randomization  is  the  best  way  to  avoid
selection  and  information  bias  and  equipoise  is  the  main
justification  for  randomization.  It  could  be  overlooked  only
when  a  treatment  is  clearly  superior,  and  in  this  case,
randomization  will  put  one  group  of  patients  at  a  disad-
vantage.  Many  historical  examples  for  effective  treatment
were  based  only  on  observational  studies  that  were  ade-
quate  enough  to  show  effectiveness  without  recourse  to
randomization,  e.g.  penicillin  for  bacterial  infections;  small-
pox  vaccination. .  .

In  the  case  of  hydroxychloroquine  and  COVID-19,  we
may  ask  if  there  is  sufficient  scientific  and  medical  evi-
dence  to  prescribe  this  drug  as  a  treatment.  A  recent
systematic  review  on  the  efficacy  and  safety  of  chloroquine
for  the  treatment  of  COVID-19  [7]  concluded  that  there
is  sufficient  pre-clinical  rationale  and  evidence  regarding
the  effectiveness  of  chloroquine  for  treatment  of  COVID-
19  as  well  as  evidence  of  safety  from  long-time  use  in
clinical  practice  for  other  indications  [8]  to  justify  clini-
cal  research  on  the  topic.  Based  on  this  conclusion,  the
question,  related  to  the  prescription  of  this  drug  as  a  treat-
ment  for  covid-19,  is  not  answered  yet.  However,  one  could
argue  that  the  worldwide  emergency,  the  rapid  spread  of
the  disease,  and  the  high  rates  of  disease  mortality  mainly
at  the  beginning  of  the  pandemic  [9],  are  sufficient  rea-
sons  for  prescribing  this  off-label  treatment  for  Covid-19
patients.  If  the  answer  is  yes,  there  remain  the  questions
of  what  are  the  main  ethical  principles  to  be  applied  in  this
case?  And  is  there  other  evidence  based  pathway  other  than
Randomized  Clinical  Trial  to  support  new  purposes  of  this
drug?

In  the  context  of  covid-19  pandemic  characterized  by  a
high  case  fatality  rate  (CFR)  reported  to  be  15%  in  the  initial
period  of  the  pandemic  [9],  health-care  leaders  and  policy
makers  need  such  estimates  of  mortality  and  case  fatality,
even  they  were  changing  all  over  the  time  [10]  and  between

cases  illness  severity  [10],  to  be  guided  in  forming  strategies
at  national  level  from  a  public  health  perspective  including
patient  care  strategy.  MEURI  (Monitored  Emergency  Use  of
UnRegistered  Interventions)  Framework  group  stated  that,

s
s
c
w

3

n  such  emergency  situation,  it  can  be  ethically  appropri-
te  to  offer  individual  patients  experimental  interventions
n  an  emergency  basis  outside  clinical  trials  [11].  This  is
ven  more  true  when  the  best  available  therapeutic  option
ails,  and  patients  demand  new  approach  or  new  treatment
nd  physicians  promote  patients’  interests  by  prescribing
roducts  off-label  [12], and  also  when  the  use  of  the  ‘‘best
vailable  drug’’  is  supported  by  some  expert  opinion  [11],
hich  is  the  case  of  the  hydroxychloroquine.  However,  the
linical  use  of  such  drugs,  should  adhere  to  the  MEURI  frame-
ork  [11]  and  the  four  principles  of  medical  ethics  (respect

or  autonomy,  beneficence,  non-maleficence,  and  justice)
hould  be  respected.

The  Ebola  outbreak  in  the  Democratic  Republic  of  Congo
s  a good  example  illustrating  this  reasoning  where  vaccine
rials  have  been  conducted  under  the  scrutiny  of  the  MEURI
ethod  [13].  Some  results  from  these  trials  suggest  robust

accine  efficacy  within  10  days  and  good  tolerance  when
dministered  to  healthy,  non-pregnant  adults  [14]  while
ome  authors  deplore  that  none  of  the  promising  treat-
ents  used  in  Ebola  field  trials  could  so  far  be  convincingly

onfirmed  as  curative  [15]  and  the  MEURI  circumstances
hould  not  substitute  for  properly  designed  trials.  Having
aid  that,  Agarwal  propose  a  pluralistic  evidence  instead  of

 Randomized  Clinical  considering  all  available  sources  and
ypes  of  data,  including  laboratory  studies  on  mechanisms
f  action,  in  vitro  experiments  on  human  biopsies,  in  vivo
nimal  models,  quality  of  life  data,  clinical  trials  of  off-
abel  drug  use,  etc  [16].  The  pluralistic  evidence  approach
ay  be  feasible  and  acceptable  in  the  covid-19  pandemic.  It

an  provide:  data  of  sufficient  quality  to  ‘‘fill  the  evidence
ap’’  for  the  efficacy  and  safety  of  such  off-label  medicine,

 more  complete  causal  association  while  minimizing  the
otential  biases,  and  practitioners  can  be  more  confident
nd  less  reluctant  for  its  prescription.

hat are the government, physicians and
atients’ rights and responsibilities?

or government

n  modern  societies,  the  government’s  duty  to  provide
ealthcare  is  established  by  law.  Does  this  mean  that  the
overnment  has  the  right  to  decide  whether  a  treatment
ven  not  proven  yet,  should  be  prescribed  as  a  treatment?

In  habitual  situations,  authorities  monitor  off-label  drug
ses,  regularly  collect  and  publicize  information  about
ff-label  uses,  and  consider  proposals  to  regulate  certain
ff-label  uses  as  well  as  other  proposed  policy  measures  that
ould  decrease  risky  and  ineffective  off-label  prescribing.
12]. However,  in  the  covid-19  pandemic,  the  government
s  promoting  the  off-label  drug  prescription.  In  doing  so,
ecision-makers  should  be  guided  by  any  available  scien-
ific  evidence  about  the  intervention  expected  benefits  and
arms  [11].  When  specific  evidence  is  not  available,  deci-
ions  should  be  based  on  reasoned  and  evidence-informed

ubstantive  arguments  from  analogous  situations,  to  the  pos-
ible  extent  [11]. However,  at  some  point  in  an  emergency
ontext,  decisions  are  still  very  difficult  to  make  especially
hen  it  comes  to  the  weight  to  be  given  to  treat  patients
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n  pandemic  context  compared  to  other  important  pub-
ic  health  priorities  [17].  This  should  not  be  a  reason  to
ot  include  clinicians  and  patients  in  this  decision-making
rocess.  Otherwise,  this  decision  may  be  considered  unac-
eptably  paternalistic.

or doctors

any  doctors  are  currently  facing  the  dilemma  of  a  choice
etween  the  two  options:  either  prescribing  not  yet  proven
reatment  with  many  unanswered  questions  on  the  one  hand
r  to  be  limited  to  symptomatic  treatment  as  recommended
y  WHO  on  the  other.  They  may  ask  what  might  be  the  ethical
mplications  of  doing  so?

While  the  government  has  decided  on  the  treatment
rescription,  some  doctors  may  feel  forced  to  prescribe  a
reatment  regimen  of  which  they  are  not  necessarily  con-
inced  and  may  feel  double  challenging:  should  they  strictly
ollow  the  therapeutic  protocol  as  dictated  by  their  govern-
ent?  Should  they  present  that  treatment  to  their  patients

s  experimental  or  as  therapeutic?
The  physician’s  duty  is  to  provide  clear  clinical  informa-

ion  to  his  patient  in  accordance  with  the  universal  rules  of
thics.  In  addition,  in  ‘‘standard’’  situation,  ‘‘responsible
ff-label  prescribing  requires  physicians  to:
evaluate  whether  there  is  sufficient  evidence  to  justify  an
off-label  use;
press  for  additional  information  and  adequate  evidence;
inform  patients  about  the  uncertainties  and  potential
costs  associated  with  off-label  prescribing’’  [12].

However,  explaining  the  risks  and  benefits  in  detail,  and
xplaining  also  that,  although  this  treatment  has  had  good
esults  in  other  indications,  its  effectiveness  for  Covid-19
s  not  yet  proven,  is  not  an  easy  task  in  such  context.  In
ddition,  some  could  argue  that  taking  the  time  to  explain
ll  details  about  the  complexities  of  off-label  drug  use  in
n  emergency  context  could  distract  from  shared  clinical
oals  [18,19].  This  challenge  is  even  more  complicated  in
eveloping  countries,  considering  the  context  of  multicul-
ural  specificity  (different  dialects),  medical  paternalistic
ecisions  often  required  by  patients,  the  social  vulnera-
ility  which  is  deepened  more  and  more  by  the  pandemic
high  level  of  illiteracy,  low  socioeconomic  level).  In  addi-
ion,  because  in  some  countries  [6],  the  treatment  has  been
ecommended  for  all  patients  even  for  those  who  are  asymp-
omatic,  some  doctors  argued  that  the  treatment  should  be
iven  only  to  moderate  to  critically  ill  patients.  Such  tar-
eting  of  the  treatment,  however,  may  be  viewed  from  a
ublic  health  emergency  perspective,  as  to  be  less  effec-
ive  in  reducing  the  spread  of  the  disease  in  the  contact
atients  and  the  whole  population.  Such  attitude  may  under-
ine  the  public  health  goal  as  individual  interests  outweigh

he  collective  ones.

or patients

he  first  concern  when  it  comes  to  patients  is  related  to  the

rinciple  of  beneficence  and  non-maleficence.  To  address
his  concern,  we  need  to  answer  two  questions:

the  first  question  is  whether  there  is  enough  evidence
as  to  the  benefits  of  the  hydroxychloroquine.  Reluctancy
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regarding  the  use  of  this  drug  for  the  treatment  of  patients
with  Covid-19  is  justified  by  the  absence  of  a  high  level  of
scientific  evidence  namely  randomized  controlled  clinical
trials  proving  the  superiority  of  this  drug  for  this  indica-
tion,  as  we  discussed  above.  In  the  presence  of  such  a
crisis,  waiting  for  the  results  of  randomized  clinical  trials
might  be  considered  a  luxury;
the  second  question  is  to  what  extent  the  risks  related  to
hydroxychloroquine  are  acceptable  and  justifiable  by  the
benefits.  It  comes  to  how  much  we  know  about  this  drug
safety  and  tolerance.  In  the  particular  case  of  hydrox-
ychloroquine,  the  drug  is  known  and  has  been  used  for
so  many  years  for  malaria  treatment  and  prophylaxis  as
well  as  some  autoimmune  conditions  [3]. This  means  it
has  been  used  among  large  patients’  populations  and
clinicians  have  long  experience  with  prescribing  it  and
monitoring  its  side  effects.

In  the  effort  of  trying  to  address  these  concerns,  we
ould  want  to  provide  the  best  care  for  patients  consid-
ring  available  knowledge  and  at  the  same  time;  generate
alid  evidence  for  the  future.  The  off-label  and  unlicensed
se  of  drugs  is  quite  common  in  medical  practice.  Several
easons  explain  this  phenomenon.  In  a  recent  paper,  Agar-
al  discusses  a  pluralistic  method  for  ethical  and  efficient
vidence  generation  for  off-label  medication  use  in  a  real-
orld  situation  [4].

The  very  specific  conditions  of  a  global  public  health
hreat  such  as  the  current  Covid-19  pandemic  do  not  allow  us
o  wait  for  generating  high-quality  evidence  before  propos-
ng  promising  drugs.  A  recent  example  is  the  recent  Ebola
utbreak  in  the  Democratic  Republic  of  Congo  that  has  raised
imilar  discussions.  The  World  Health  Organization  advised
he  monitored  emergency  use  of  unregistered  interventions
MEURI)  [16].  Bhadelia  et  al.  also  proposed  a  set  of  recom-
endations  on  how  to  choose  among  available  options  and

o  collect  data  to  build  the  evidence  [20]. Such  perspec-
ives  and  examples  can  be  considered  for  translation  in  the
ituation  of  the  Covid-19  pandemic.

Since  the  beginning  of  this  pandemic,  scientists  started
xploring  the  available  options  [20,21].  To  date,  there  is
o  proved  vaccine  or  treatment  for  covid-19.  But  several
apers  supporting  the  rationale  for  Chloroquine  use  have
een  published  [22]. Some  articles  reported  on  preclinical
ata  [4]  or  preliminary  clinical  data  [23].  In  many  countries,
he  use  of  hydroxychloroquine  is  recommended  by  health
uthorities,  as  this  is  the  case  in  Morocco  [6].  Finally,  clinical
rials  are  ongoing  to  provide  further  evidence  [24],  which
ill  provide  a  supplementary  argument  for  ethicists  to  solve

his  question.
The  second  concern  is  related  to  the  principle  of

‘respect  for  persons’’,  with  an  emphasis  on  patients’  auton-
my  and  healthcare  providers’  transparency  or  veracity.

Off-label  prescription  is  considered  legal  and  is  quite
requent.  A  common  example  is  the  prescription  of  many
rugs  among  children  because  those  drugs  were  not  tested
nd  evaluated  among  this  population  [7].  Another  example
s  Aspirin  which  was  prescribed  to  prevent  cardiovascular

vents  for  many  years  before  it  was  licensed  by  the  FDA  for
his  indication.

On  the  other  hand,  it  is  recognized  that  off-label
rescriptions  can  be  dangerous  and  are  generally  more
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expensive.  Thus,  it  is  important  to  emphasize  informed
consent  and  shared  decision-making  [25].  In  the  case  of
chloroquine,  it  is  a  cheap  drug,  but  the  probability  of  side
effects  is  present.

Several  arguments  for  requiring  consent  for  off-label  use
were  proposed  including  that  it  is  a  means  to  respect  the
patient’s  autonomy,  to  account  for  the  potential  risk  to
patients  related  to  the  lack  of  scientific  evidence.  Another
set  of  arguments  could  be  discussed  for  not  requiring  this
consent:  the  procedure  of  obtaining  approval  for  all  dif-
ferent  uses  might  be  considered  not  cost-effective  for
pharmaceutical  companies.  The  use  of  licensed  drugs  is  not
without  risks.  It  is  also  possible  that  discussing  the  off-label
nature  of  the  use  confuses  the  patient  [26].

Obtaining  valid  informed  consent  requires  that  the
patients  should  be  informed  that  the  proposed  treatment
is  not  licensed  for  this  indication,  with  available  ratio-
nale  and  data  justifying  its  consideration  for  the  situation.
Appropriate  information  and  consideration  for  the  patient’s
autonomy  should  lead  to  shared  decision-making.  Achieving
informed  consent  and  shared  decision-making  is  the  appli-
cation  of  the  principles  of  patient  autonomy  and  veracity.

Conclusion

This  paper  highlighted  some  ethical  issues  related  to  the
prescription  of  an  off-label  drug  in  the  pandemic  condi-
tions.  In  such  context,  the  limits  between  the  government’s,
practitioner’s  and  patient’s  rights  and  obligations  are  not
clear  which  could  significantly  endanger  the  universal  eth-
ical  principles  in  clinical  practice.  It  could  also  undermine
any  attempt  to  develop  serious  clinical  trials  to  prove  the
considered  off-label  drug.

Since  health  authorities  in  some  countries  recommended
this  off-label  use,  physicians  are  challenged  by  the  require-
ment  of  veracity  while  providing  care  to  their  patients
and  the  implications  of  such  a  requirement.  Furthermore,
physicians  are  facing  the  challenge  of  balancing  this  guide-
line  and  their  own  conviction.  The  fundamental  principles
of  beneficence  and  non-maleficence,  and  respect  for  per-
sons  should  underlie  any  reflection  process  to  address  this
dilemma.

Hence,  there  is  an  urgent  need  for  guidance  to  encour-
age  proper  off-label  use  of  drugs  in  an  emergency  situation.
This  step  should  be  taken  only  considering  grounded  eth-
ical  and  legal  principles,  and  if  the  important  decisions
about  the  drug  prescription  is  taken  through  a  process
that  is  transparent,  inclusive,  and  appropriately  commu-
nicated  to  practitioners  as  well  as  the  general  public  [27]
with  the  development  of  culturally-sensitive  communication
strategies,  this  may  be  achievable  with  relatively  modest
resources.
Disclosure of interest

The  authors  declare  that  they  have  no  competing  interest.
5

eferences

[1] World Health Organization, Coronavirus disease 2019
(COVID-19) Situation Report—94 (No. 94). [Internet]. WHO
2020 [Available from: https://www.who.int/docs/default-
source/coronaviruse/situation-reports/20200423-sitrep-94-
covid-19.pdf?sfvrsn=b8304bf0 4].

[2] Smith T, Bushek J, Prosser T. COVID-19 Drug Therapy. Clin Drug
Inf Clin Solut [Internet]. Available from: https://www.cesm-
cv.org/wp-content/uploads/2020/04/covid-Drug-
Therapy Mar-2020 updated-3-april.pdf.

[3] Vellingiri B, Jayaramayya K, Iyer M, Narayanasamy A, Govin-
dasamy V, Giridharan B, et al. COVID-19: a promising cure for
the global panic. Sci Total Environ 2020;725:138277.

[4] Devaux CA, Rolain J-M, Colson P, Raoult D. New insights on the
antiviral effects of chloroquine against coronavirus: what to
expect for COVID-19? Int J Antimicrob Agents 2020;55:105938.

[5] World Health Organization, Clinical management of
severe acute respiratory infection (SARI) when COVID-
19 disease is suspected: Interim guidance. Geneva,
Switzerland: WHO, available at: https://apps.who.int/
iris/handle/10665/331446; 2020.

[6] Ministère de la Santé, DELM. Réf 023 Maroc. Mise à jour de la
définition de cas d’infection par le nouveau coronavirus ‘‘SARS-
Cov-2’’ et protocole thérapeutique; 2020.

[7] Cortegiani A, Ingoglia G, Ippolito M, Giarratano A, Einav S. A
systematic review on the efficacy and safety of chloroquine for
the treatment of COVID-19. J Crit Care 2020;57:279—83.

[8] Mullard A. Drug repurposing programmes get lift off. Nat Rev
Drug Discov 2012;11:505—6.

[9] 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 Lond Engl 2020;395:497—506.

10] Murthy S, Gomersall CD, Fowler RA. Care for critically ill
patients with COVID-19. JAMA 2020;323:1499—500.

11] World Health Organization, Guidance for managing ethical
issues in infectious disease outbreaks. Geneva, Switzerland,
WHO, https://www.who.int/publications/i/item/guidance-
for-managing-ethical-issues-in-infectious-disease-outbreaks;
2016.

12] Dresser R, Frader J. Off-Label Prescribing: A call for
heightened professional and government oversight. J Law
Med Ethics [Internet] 2009 [cited 2020 Jun 4]; Available
from: https://journals.sagepub.com/doi/10.1111/j.1748-
720X.2009.00408.x.

13] Adebamowo C, Bah-Sow O, Binka F, Bruzzone R, Caplan A,
Delfraissy J-F, et al. Randomised controlled trials for Ebola:
practical and ethical issues. Lancet 2014;384:1423—4.

14] Coller B-AG, Blue J, Das R, Dubey S, Finelli L, Gupta S, et al.
Clinical development of a recombinant Ebola vaccine in the
midst of an unprecedented epidemic. Vaccine 2017;35(35, Part
A):4465—9.

15] Calain P. The Ebola clinical trials: a precedent for research
ethics in disasters. J Med Ethics 2018;44:3—8.

16] Agrawal S, Vamadevan P, Mazibuko N, Bannister R, Swery R,
Wilson S, et al. A new method for ethical and efficient evi-
dence generation for off-label medication use in oncology (a
case study in glioblastoma). Front Pharmacol 2019;10:681.

17] World Health Organization, Ethical considerations in develop-

ing a public health response to pandemic influenza. Geneva,
Switzerland:, WHO, available at: https://www.who.int/csr/
resources/publications/WHO CDS EPR GIP 2007 2c.pdf?ua=1;
2007.

http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0140
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0150
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0155
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0160
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0165
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0170
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0175
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0180
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0185
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0190
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0195
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0200
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0205
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0210
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0215
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0220


6

[

[

[

[

[

[

[

[

[

[

(DC): National Academies Press (US); 2007 [cited 2020
Jun 4]. (The National Academies Collection: Reports
 

18] Murray B. Informed consent: what must a physician disclose to
a patient? AMA J Ethics 2012;14:563—6.

19] Mithani Z. Informed consent for off-label use of prescription
medications. AMA J Ethics 2012;14:576—81.

20] Bhadelia N, Sauer L, Cieslak TJ, Davey RT, McLellan S, Uyeki
TM, et al. Evaluating promising investigational medical coun-
termeasures: recommendations in the absence of guidelines.
Health Secur 2019;17:46—53.

21] Dong L, Hu S, Gao J. Discovering drugs to treat coronavirus
disease 2019 (COVID-19). Drug Discov Ther 2020;14:58—60.

22] Rismanbaf A. Potential treatments for COVID-19; a narrative
literature review. Arch Acad Emerg Med 2020;8:e29.

23] Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, et al. Remdesivir

and chloroquine effectively inhibit the recently emerged novel
coronavirus (2019-nCoV) in vitro. Cell Res 2020;30:269—71.

24] Gao J, Tian Z, Yang X. Breakthrough: Chloroquine phos-
phate has shown apparent efficacy in treatment of COVID-19
K.  El  Rhazi,  L.  Adarmouch

associated pneumonia in clinical studies. Biosci Trends
2020;14:72—3.

25] Gore R, Chugh PK, Tripathi CD, Lhamo Y, Gautam S. Pediatric
off-label and unlicensed drug use and its implications. Curr Clin
Pharmacol 2017;12:18—25.

26] Wilkes M, Johns M. Informed consent and shared decision-
making: a requirement to disclose to patients off-label
prescriptions. PLOS Med 2008;5:e223.

27] Institute of Medicine (US) Forum on Microbial Threats.
Ethical and legal considerations in mitigating pandemic
disease. Workshop Summary [Internet]. Washington
funded by National Institutes of Health). Available from:
http://www.ncbi.nlm.nih.gov/books/NBK54167/.

http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0225
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0230
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0235
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0240
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0245
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0250
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0255
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0260
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0265
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270
http://refhub.elsevier.com/S2352-5525(20)30085-2/sbref0270

