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In  December  2019,  the  new  severe  acute  respiratory  syn-
drome  coronavirus  2  (SARS-CoV-2),  causing  the  disease
known  as  COVID-19,  was  identified  in  Wuhan,  China.  Since
then,  the  disease  has  spread  rapidly  to  over  200  countries,
affecting  more  than  two  million  people  and  causing  over
190,000  deaths.

Diabetes  is  one  of  the  most  common  comorbidities  in
people  with  COVID-19,  with  a  prevalence  ranging  from  7
to  30%,  depending  on  the  series.1 In  a  meta-analysis  of  12
studies  in  the  Chinese  population,  including  outpatients  and
hospitalized  individuals,  with  a  mean  age  of  49.6  years,  the
prevalence  of  diabetes  was  found  to  be  10.3%,  which  is  sim-
ilar  or  even  slightly  lower  than  the  age-adjusted  prevalence
of  diabetes  in  the  Chinese  general  population.2 However,
once  COVID-19  has  been  acquired,  diabetes  has  consistently
been  shown  to  be  a  risk  factor  for  a  poor  patient  outcome.
The  probability  of  developing  a  severe  condition  and  of
requiring  admission  to  intensive  care  is  over  twice  as  high
in  people  with  diabetes,3 and  the  reported  mortality  rate  is
up  to  three  times  higher  (21---31%).4

In  diabetes,  the  background  presence  of  a  chronic  inflam-
matory  state,  impaired  immune  response,  and  altered
coagulation  could  contribute  to  an  increased  morbidity-
mortality  of  COVID-19  in  diabetic  individuals.  A  possible
direct  SARS-CoV-2  mediated  damage  to  the  pancreas  has  also
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een  described,  which  could  worsen  hyperglycemia  or  even
nduce  the  appearance  of  transient  diabetes.5 No  studies
elating  hyperglycemia  to  clinical  outcomes  in  patients  with
iabetes  and  COVID-19  have  been  published  to  date.  How-
ver,  experimental  data  suggest  that  hyperglycemia  plays

 role  in  the  pathogenesis  and  prognosis  of  other  viral  dis-
ases.  Hyperglycemia  is  associated  with  an  increased  risk  of
ifferent  types  of  infection6 and  to  increased  morbidity  and
ortality  in  patients  with  severe  acute  respiratory  syndrome

SARS).7 The  optimization  of  blood  glucose  control  reduces
he  complications,  including  infections.  In  this  context,  clin-
cal  practice  should  seek  to  maintain  good  glycemic  control
n  patients  with  and  without  COVID-19,  as  doing  so  may  help
educe  the  risk  of  infection  and  modulate  the  severity  of  the
isease.

The  current  pandemic  scenario  may  favor  worsened
lycemic  control  in  people  with  diabetes,  due  to  difficulties
ccessing  the  healthcare  system,  a lack  of  physical  activity,
nd  increased  stress  associated  with  mandatory  confine-
ent.  Strategies  therefore  should  be  designed  to  facilitate

ccess  to  the  healthcare  system  through  telemedicine  for
ounselling  on  treatment  adaptation  or  any  other  remotely
anageable  medical  situation,  and  for  guiding  patients  and

aregivers  in  the  control  of  diabetes  with  a  view  to  pre-
enting  the  need  for  hospital  admission.  Regarding  the
anagement  of  antihyperglycemic  drugs  in  non-hospitalized
atients,  the  available  information  does  not  allow  for
he  definition  of  specific  clinical  guidelines  related  to
OVID-19,  and  good  glycemic  control  should  be  our  goal,

ithout  one  drug  being  given  priority  over  another.8 It  has
een  postulated  that  the  use  of  dipeptidyl  peptidase  4
nhibitors  (DPP-4is)9 and/or  glucagon-like  peptide  recep-
or  agonists  (GLP-1  RAs)10 may  exert  a  protective  effect
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mellitus: a systematic review on preclinical and clinical trial
studies. J Diabetes Res. 2020;2020:5214751.
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gainst  COVID-19,  though  further  data  are  needed  to  confirm
his  hypothesis.  In  patients  with  COVID-19,  the  suppres-
ion  of  SGLT2is  should  be  considered  if  there  is  a  risk
f  hypovolemia  and/or  diabetic  ketoacidosis.  It  has  been
cknowledged  by  international  scientific  bodies  that  in  the
ase  of  angiotensin-converting  enzyme  inhibitors  (ACEIs)
nd  angiotensin  II  receptor  blockers  (ARBs)  there  is  no  con-
lusive  evidence  to  support  the  discontinuation  of  such
reatments,  and  attention  has  been  drawn  to  the  increased
isk  derived  from  their  suppression  in  patients  with  COVID-
9.  Furthermore,  lower  mortality  has  been  reported  in
atients  with  arterial  hypertension  admitted  to  hospital  due
o  COVID-19  and  subjected  to  treatment  with  ACEIs/ARBs  as
ompared  to  subjects  treated  with  other  antihypertensive
rugs  (3.7%  versus  9.8%).11

In  patients  with  diabetes  hospitalized  due  to  COVID-19,
he  few  available  data  indicate  inadequate  glycemic  con-
rol.  A  study  of  the  patient  glycemic  profile  during  admission
ound  that  39.1%  of  the  values  were  above  180  mg/dl,  and
hat  the  mean  blood  glucose  concentrations  were  above
80  mg/dl  during  37.8%  of  the  duration  of  admission.12 In
ddition  to  the  stress  produced  by  the  infection  and  factors
ommon  to  other  causes  of  hospital  admission,  a  number
f  factors  associated  with  blood  glucose  fluctuations  are  of
articular  relevance  in  patients  with  diabetes  and  COVID-19.
lucocorticoid  use  results  in  great  glycemic  excursions  over

he  24-h  period  that  need  to  be  considered  in  establishing
he  insulin  regimen,13 while  hydroxychloroquine  treatment
ncreases  insulin  sensitivity.  The  adjustment  of  glucose-
owering  treatment  may  therefore  be  required.14 Although
here  is  controversy  regarding  the  optimum  glycemic  control
argets  in  hospitalized  patients,  blood  glucose  levels  rang-
ng  from  110---180  mg/dl  are  considered  appropriate.  Insulin
s  the  drug  of  choice  for  the  treatment  of  hyperglycemia  in
ospital,  and  the  most  effective  and  safe  insulin  administra-
ion  regimens  are  continuous  intravenous  insulin  infusion  in
ritically  ill  patients  and  the  subcutaneous  dosing  of  insulin
n  a  basal-bolus-correction  regimen,  adapted  to  the  type  of
utrition,  in  non-critically  ill  patients.15 Considering  that  the
uccess  of  a  clinical  management  protocol  is  largely  depen-
ent  upon  the  training  of  the  staff  in  charge  of  applying  it,
nd  that  the  magnitude  of  the  current  pandemic  situation
mplies  that  many  of  the  healthcare  professionals  in  first-line
are  are  less  experienced  than  previously,  the  participa-
ion  of  endocrinologists  and  nurses  specializing  in  diabetes

n  adapting  the  protocols  and  in  the  care  of  hospitalized
atients  with  hyperglycemia  will  undoubtedly  contribute  to
mproving  the  management  of  diabetic  patients  with  COVID-
9.
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Miñambres I, Gomez-Huelgas R. Glucocorticoid-induced hyper-
glycemia. J Diabetes. 2014;6:9---20.

4. Wondafrash DZ, Desalegn TZ, Yimer EM, Tsige AG, Adamu BA,
Zewdie KA. Potential effect of hydroxychloroquine in diabetes
5. Pérez A, Ramos A, Carreras G. Insulin therapy in hospitalized
patients. Am J Ther. 2020;27:e71---8.

http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0005
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0010
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0015
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0020
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0025
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0030
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0035
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0040
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0045
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0050
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0055
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0060
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0065
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0070
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075
http://refhub.elsevier.com/S2530-0180(20)30089-5/sbref0075

