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Abstract
Background:  Vitiligo  is  the  most  common  pigmentary  disorder  and  is  considered  a  chronic,
cumulative,  multifactorial  disease.  The  crucial  role  of  cytotoxic  CD8+  T  lymphocytes  and  the
IFN�/CXCL10 axis  has  been  demonstrated  in  its  pathogenesis.
Objective:  To  evaluate  the  clinical  profile  and  immuno-inflammatory  markers  in  patients  with
vitiligo in  a  reference  medical  center.
Methods:  Cross-sectional  study  in  which  all  patients  with  vitiligo  seen  at  the  medical  center
the from  2019  to  2022  were  evaluated,  to  outline  the  clinical  profile.  Moreover,  cardiovascular
risk biomarkers  (neutrophil/lymphocyte  ratio  and  C-reactive  protein  levels)  were  measured,
as well  as  cytokines  and  chemokines  (TNF�,  IFN�, IL10,  IL15  and  CXCL10)  in  the  serum  of  a
subgroup  of  30  patients.
Results:  There  was  a  predominance  of  females,  with  a  mean  age  of  43  years.  Most  were  pho-
totypes IV  or  V  (71.3%),  without  comorbidities  (77.55%),  and  without  a  family  history  of  vitiligo
(70.41%). Higher  levels  of  neutrophil/lymphocyte  ratio,  C-reactive  protein,  and  inflammatory
cytokines/chemokines  were  documented  in  vitiligo  patients  when  compared  to  the  control
group (non-significant).  As  relevant  data,  the  highest  values  of  CXCL10  were  detected  in  patients
with vitiligo  versus  controls,  as  well  as  in  patients  with  disease  of  shorter  duration  (p  <  0.05).
Study limitations:  The  number  of  assessed  patients  was  small  due  to  recruitment  difficulties
caused by  the  COVID-19  pandemic.
Conclusion:  The  present  data  contribute  to  confirming  the  relevant  role  of  the  IFN�/CXCL10
axis in  the  pathogenesis  of  vitiligo,  highlighting  CXCL10  as  a  possible  activity  marker.
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IL10,  IL15,  CXCL10),  10  mL  of  blood  was  collected  and  pro-
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itiligo  affects  0.5%  to  2%  of  the  world  population  and  its
ey  event  is  the  destruction  of  melanocytes  in  the  affected
kin.  The  mean  age  of  onset  is  20  years,  with  95%  of  cases
ypically  occurring  before  40  years  of  age.1---3

The  pathogenesis  of  vitiligo  has  the  following  theories
s  its  main  hypotheses:  neural,  autoimmune  and  oxidative
tress.  None  of  these  theories,  alone,  can  explain  vitiligo
n  its  entirety.4 Vitiligo  has  been  described  as  an  autoim-
une  disease  with  genetic,  environmental,  metabolic  and

xidative  factors  associated.  It  is  likely  that  these  factors
ix  in  a  heterogeneous  way,  contributing  to  the  different
resentations  of  the  disease.5

Vitiligo  is  clinically  characterized  by  depigmentation  of
he  skin  and  hair  follicles,  commonly  beginning  in  areas  of
rauma  (Koebner  phenomenon).6 The  disease  usually  spares
elanocytes  in  the  hair  follicle  because  of  the  immune

ontext  there,  similar  to  other  sites  that  also  contain
elanocytes,  such  as  the  brain,  eyes,  and  inner  ear.  Areas
ith  white  hair  or  no  hair  are  more  difficult  to  recover.7

Vitiligo  can  be  classified  into  segmental  and  non-
egmental.2 The  segmental  forms  usually  appear  in
hildhood  and  are  characterized  by  unilateral  achromic
atches  in  linear  or  block  patterns,  with  early  leukotrichia
nd  poor  response  to  treatments.5,6,8,9 Non-segmental  forms
an  be  localized,  generalized,  universal  and  mixed.  The
ocalized  forms  are  subdivided  into  focal  and  mucosal.
ocal  vitiligo  is  characterized  by  a  small  achromic  spot
10---15  cm2).  Mucosal  vitiligo  occurs  when  at  least  one  site
f  involvement  is  the  oral  or  genital  mucosa.  The  acrofacial
ariants  are  localized  forms  that  are  more  resistant  to  treat-
ents.  The  generalized  forms  present  achromic  macules  in
ifferent  parts  of  the  body  (affected  body  area  <  80%)  and  in
he  universal  forms,  there  is  complete  or  almost  complete
epigmentation  of  the  skin  (involvement  >80%).  The  mixed
orm  may  present  with  lesions  compatible  with  segmental
nd  non-segmental  vitiligo.2,6

The  psychological  impact  is  important,10,11 with  anxiety
eing  a  common  symptom,  which  affects  the  social  and  sex-
al  lives  of  these  patients.1 Although  it  is  a  disease  with
redominantly  cutaneous  involvement,  new  studies  show
ystemic  involvement,  with  a  higher  frequency  of  insulin
esistance,  metabolic  syndrome,  cardiovascular  and  autoim-
une  diseases.11---14

Recent  studies  have  highlighted  the  role  of  inflamma-
ory  chemokines,  such  as  CXCL9,  CXCL10,  and  CXCL12.15,16

hese  chemokines  are  related  to  the  Th1  response  and  are
mportant  in  the  process  of  recruitment  and  activation  of
ytotoxic  CD8+  T  lymphocytes.17,18 In  inflamed  tissues,  lym-
hocytes  optimize  the  production  of  IFN�  and  TNF�, which,
n  turn,  stimulate  CXCL10  secretion.  This  chemokine  binds
o  its  receptor  on  the  cells  (CXCR3)  and  triggers  an  inflam-
atory  cascade  with  activation  and  greater  recruitment

f  T-lymphocytes,  contributing  to  melanocyte  destruction.
XCL10  is  also  increased  in  other  autoimmune  diseases,
uch  as  lichen  sclerosus  and  atrophicus,  autoimmune  thy-
oiditis,  Graves’  disease,  alopecia  areata,  and  rheumatoid

rthritis.19

The  autoimmune  theory  has  been  reinforced  by  the  fol-
owing  more  recent  findings13,14:  first,  CD8+  T-lymphocytes
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nd  the  IFN�  axis  seem  to  play  a  crucial  role  in  inhibit-
ng  melanogenesis  and  inducing  melanocyte  apoptosis,20 and
econd  chemokines  such  as  CXCL10  may  play  a  role  in  the
rogression  and  maintenance  of  vitiligo.21

However,  there  are  still  many  gaps  regarding  immunolog-
cal  and  inflammatory  parameters  which  hamper  a  better
nderstanding  of  its  pathogenesis  and  the  development  of
ore  effective  therapeutic  strategies.

ethods

his  was  a cross-sectional  study  with  vitiligo  patients  from
he  dermatology  service,  aimed  at  evaluating  the  clinical
rofile,  cytokines  and  inflammatory  parameters.  To  char-
cterize  the  clinical  profile,  between  February  2019  and
anuary  2022,  all  registered  patients  aged  between  18  and
0  years  (total  of  98)  were  assessed.  The  patient  database
ncluded  information  on  identification,  disease  data  (time
f  onset,  personal  or  family  history  of  vitiligo  or  other
utoimmune  diseases,  previous  treatments),  type  of  vitiligo,
xtent  of  the  disease,  and  prescribed  treatments.  To  eval-
ate  the  inflammatory  and  immunological  parameters,  30
atients  were  recruited  from  March  2021  to  January  2022.
he  selection  was  carried  out  by  spontaneous  demand  of
hose  patients  seen  at  the  service  the  service  and  who  were
reviously  registered  in  the  database,  randomly  and  after
onsent.

linical  evaluation

atients  were  evaluated  by  a  single  dermatologist  who
lassified  the  clinical  form  of  vitiligo  as  well  as  the  extent
f  the  disease  according  to  the  VETI  (Vitiligo  Extent
ensity  Index).22 The  VETI  score  calculation  comprises:
percentage  of  head  involvement  ×  stage  of  depigmen-
ation)  +  (percentage  of  trunk  involvement  ×  stage  of
epigmentation)  4  +  (percentage  of  upper  limb  involve-
ent  ×  stage  of  depigmentation)  2  +  (percentage  of

ower  limb  involvement  ×  stage  of  depigmentation)
 +  (percentage  of  genital  involvement  ×  stage  of  depig-
entation)  0.1.  The  maximum  value  of  the  VETI  score  is

5.5.

aboratory  evaluation

lood  count  and  CRP  (C-Reactive  Protein)  data  for  the  sub-
roup  of  30  patients  were  obtained  from  the  medical  records
rom  the  last  consultation,  with  a  maximum  period  of  three
onths  before  the  measurement  of  cytokine/chemokine

evels.  The  NLR  (Neutrophil/Lymphocyte  Ratio)  was  calcu-
ated  by  dividing  the  absolute  number  of  neutrophils  by  the
umber  of  lymphocytes,  obtained  from  the  blood  count.
ytokines  and  chemokines  of  ten  healthy  controls  were  mea-
ured  and  used  as  a  comparison  group.

To  measure  cytokine/chemokine  levels  (TNF�, IFN�,
essed  using  the  ELISA  technique.  For  all  measurements,  BD
ioscience  kits  (BD  OptEIATM Set)  were  used.  Results  were
alculated  using  the  InStat  program  (GraphPad,  San  Diego
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Table  1  Clinical  profile  of  patients  with  vitiligo  at  the  der-
matology  outpatient  clinic.

Study
population

Group  Aa (n  =  98)  Group  Bb (n  =  30)

Age  43.3  (±18.2) 45.2  (±10.7)
Gender

Female  77  (78.6%) 26  (86.6%)
Male  21  (21.5%)  4  (13.4%)

Phototype
III 13  (13.2%)  3  (10%)
IV 43  (43.8%)  13  (43.3%)
V 27  (27.5%)  10  (33.3%)
VI 15  (15.31%)  4  (13.3%)

Duration  of
disease  (years)

16.3  (±14.6)  16  (±13.3)

Comorbidities  22  (22.4%)  8  (26.7%)
Family  history  29  (29.6%)  7  (23.3%)
Clinical  type

Generalized  53  (54.1%)  19  (63.3%)
Focal  17  (17.3%) 1  (3.3%)
Acrofacial  10  (10.2%)  6  (20%)
Segmental  9  (9.2%) 2  (6.7%)
Universal  9  (9.2%)  2  (6.7%)

VETI 3.11  (±8.52) 3.36  (±9.35)

VETI (Vitiligo Extent Tensity Index), score that assesses the
extent of the disease.

a Group A: comprises the total number of patients followed in
the period.
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A)  and  expressed  in  pg/mL.  Patients  who  refused  to  partic-
pate,  patients  with  active  viral  or  bacterial  diseases,  those
nder  systemic  immunosuppressive  therapy  in  the  30  prior
ays,  and  patients  with  other  autoimmune  diseases  such  as
hyroid  disease,  rheumatoid  arthritis,  and  systemic  lupus
rythematosus  were  excluded.

tatistical  analysis

linical  and  laboratory  data  were  analyzed  using  the  free
oftware  R  (R  version  4.1.1  [2021-08-10]).  The  p  value  was
onsidered  significant  when  <  0.05.  Quantitative  variables
ere  summarized  in  descriptive  tables  using  mean  and  stan-
ard  deviation.  To  compare  variables  between  groups,  a
ne-way  ANOVA  test  and  Student’s  t-test  were  used  for
ategorical  variables  that  followed  a  normal  distribution.
o  compare  the  categorical  variables  that  did  not  follow
he  normality  pattern,  the  Kruskal-Wallis  and  Mann-Whitney
ests  were  used.  Spearman’s  correlation  was  used  to  com-
are  interval  quantitative  variables  that  did  not  follow  this
attern.

thical  aspects

he  study  was  conducted  in  accordance  with  the  guide-
ines  of  Resolution  N.  466/2012,  having  been  approved
y  the  Ethics  and  Research  Committee  (Counsel  number
,886,709).

esults

s  shown  in  Table  1,  it  can  be  observed  that  the  mean  age
f  patients  was  43.3  years,  with  a  predominance  of  females
78.6%).  Phototype  IV  or  V  was  present  in  71.3%,  with  pho-
otype  IV  being  more  common  (43.8%).  The  most  common
itiligo  subtype  was  generalized  (54%),  followed  by  focal
17.3%)  and  acrofacial  (10.2%).  When  assessing  the  extent
f  the  disease,  a  mean  VETI  score  of  3.11  was  observed.22

n  the  sample  of  30  participants,  the  mean  age  was  45.2
ears.  Females  (86.6%),  phototype  IV  (43.3%),  and  the  gen-
ralized  subtype  (63.3%)  prevailed,  data  similar  to  what  was
ound  in  group  of  98  participants,  with  no  statistically  sig-
ificant  differences  between  the  groups.  More  than  70%  of
he  respondents  had  no  comorbidities  or  a  family  history  of
itiligo.  The  most  commonly  associated  autoimmune  disease
as  hypothyroidism,  followed  by  hyperthyroidism.

Table  2  shows  the  mean  and  standard  deviation  of  the
alues  obtained  for  the  immunoinflammatory  markers  mea-
ured  in  a  sample  of  30  participants  and  10  healthy  controls.
he  localized  group  included  the  focal,  acrofacial,  and  seg-
ental  forms,  whereas  the  generalized  group  included  the

eneralized  and  universal  forms.  Student’s  t  and  one-way
NOVA  tests  were  performed  for  the  markers  that  followed
he  normality  pattern  (NLR  and  CXCL10)  and  for  the  others,
he  Mann-Whitney  and  Kruskal-Wallis  tests  (p  values  in  the
able).
Fig.  1  shows  that  higher  levels  of  chemokine  CXCL10  are
bserved  in  patients  with  vitiligo  of  shorter  duration.  Spear-
an’s  correlation  test  was  performed  with  a  p-value  <  0.05,

ndicating  an  inverse  relationship  between  the  variables.

v
t
g

19
b Group B: comprises the number of patients submitted to anal-
ysis of immune response and risk markers.

Analyses  were  made  between  NLR,  CRP,  levels  of  TNF�,
FN�,  IL10  and  IL15,  and  the  duration  of  the  disease.  All  of
hem  showed  a  trend  towards  higher  values  in  patients  with
isease  of  shorter  duration;  however,  the  p-value  was  not
tatistically  significant.

iscussion

here  was  a  higher  prevalence  of  vitiligo  among  women
78.5%),  a  finding  compatible  with  the  meta-analysis  carried
ut  by  Zhang  et  al.23; however,  that  was  different  from  other
revious  studies,  in  which  the  prevalence  between  men  and
omen  was  shown  to  be  equal.24,25 This  result  is  probably
ue  to  the  greater  cultural  concern  with  skin  depigmenta-
ion  in  females.  The  mean  age  found  in  the  present  study,
3  years,  differs  from  this  same  meta-analysis,  in  which  the
revalence  was  more  common  in  patients  over  60  years.23

his  divergence  may  have  occurred  due  to  the  lower  access
y  the  elderly  during  the  COVID-19  pandemic.  According  to
he  Fitzpatrick  scale,  most  patients  were  phototypes  IV  and

 (71.3%).  In  the  Brazilian  study  by  Cerci  et  al.  (2010),26

here  was  a predominance  of  phototype  IV.  The  mean  dura-
ion  of  the  disease  was  greater  than  15  years,  demonstrating
he  its  chronicity.
Most  patients  had  no  comorbidities  or  family  history  of
itiligo.  Epidemiological  studies  show  that  cases  of  vitiligo
end  to  be  more  common  in  the  same  family;  however,  the
enetic  risk  is  not  absolute.5 When  there  is  a  history  of
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Table  2  Immuno-inflammatory  markers  and  type  of  vitiligo  (subgroup  of  30  participants  and  10  healthy  controls).

Marker  Controls  (n  =  10)  Localized  vitiligo  (n  =  9)  Generalized  vitiligo  (n  =  21)  p-value

NLR  (n  =  30)
Mean  (SD)  ---  2.1  (±0.8)  2.33  (±0.9)  0.5
CRP (n  =  24)
Mean  (SD)  ---  2.3  (±3.43)  3.2  (±5.3)  0.4
TNF�

Mean (SD)  6.1  (±6.8)  10.6  (±11.7)  3.9  (±6.5)  0.2
IFN�

Mean (SD) 23.7  (±15.5) 16.7  (±4.4) 22.4  (±12.8) 0.4
IL10
Mean (SD) 23.1  (±1.2) 25.6  (±5.4) 24.3  (±3.3) 0.7
IL15
Mean (SD)  13.1  (±3.78)  14.1  (±7.4)  12.6  (±4.1)  0.7
CXCL10
Mean (SD)  131.2  (±77.4)  186.3  (±110.5)  182.6  (±94)  0.3

NLR, Neutrophil/Lymphocyte Ratio; CRP, C-Reactive Protein.
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Figure  1  Relationship  between  serum  le

he  disease  in  a  first-degree  relative,  the  risk  of  developing
itiligo  is  6%.27

More  recent  data  have  shown  that  vitiligo  may  be  associ-
ted  with  increased  cardiovascular  risk,  insulin  resistance,
nd  metabolic  syndrome,12,28 as  disclosed  in  the  study  of
6  patients  by  Karadag  et  al.  (2011),29 where  patients  with
itiligo  had  a  higher  prevalence  of  insulin  resistance,  higher
DL  levels,  and  lower  HDL  levels.  The  association  of  vitiligo
ith  juvenile  DM,  type  2  DM,  acanthosis  nigricans,  and  as

 component  of  the  HAIR-AN  (hyperandrogenism,  insulin
esistance,  and  acanthosis  nigricans)  syndrome  has  been
escribed.30---32 Interestingly,  the  melanocytes  present  in  adi-
ose  tissue  seem  to  play  an  important  role  in  neutralizing
xygen-free  radicals.12,28,33 Thus,  the  concept  of  a purely
utaneous  disease  with  a  psychological  impact  due  to  cos-
etic  disfigurement  is  questioned,  in  favor  of  a  broader

hesis,  that  identifies  it  as  an  auto-inflammatory  disease
ith  systemic  implications.

There  are  few  studies  that  evaluated  systemic  inflam-
atory  markers  in  vitiligo.  The  neutrophil/lymphocyte  ratio
NLR)  has  been  considered  a  marker  of  increased  cardiovas-
ular  risk.  Solak  et  al.  (2017)12 concluded  that  NLR  is  related
o  endothelial  dysfunction,  has  prognostic  value,  and  could
redict  independent  cardiovascular  outcomes.  The  present
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19
of  CXCL10  and  duration  of  vitiligo  (years).

ata  showed  that  the  mean  patient  NLR  was  2.24,  similar  to
he  mean  found  in  vitiligo  patients  in  the  study  by  Solak  et  al.
2017).12 Higher  NLR  values  were  observed  in  patients  with
eneralized  vitiligo  when  compared  to  those  with  localized
isease.  However,  as  the  sample  was  small,  the  present  data
as  not  significant,  but  consistent  with  the  hypothesis  that
ssociates  extensive  disease  with  systemic  implications.

In  the  present  study,  the  mean  C-Reactive  Protein  (CRP)
evel  was  2.92  mg/dL.  Badimon  et  al.  (2018)34 showed  that
evels  >1  mg/dL  were  considered  as  medium  cardiovascu-
ar  risk  and  >3  mg/dL  as  high  risk.  Regarding  CRP  levels
nd  type  of  vitiligo,  a  trend  towards  higher  values  was  also
bserved  in  generalized  cases,  as  demonstrated  by  Solak
t  al.  (2017).12

Although  the  cytokine  and  chemokine  levels  in  the
eripheral  blood  of  healthy  controls  and  vitiligo  patients
ubdivided  according  to  type  do  not  show  statistically  sig-
ificant  differences  (perhaps  due  to  the  sample  size),  only
XCL10  is  clearly  increased  in  vitiligo  patients  when  com-
ared  to  controls.
A relevant  finding  of  this  study  is  the  inverse  corre-
ation  between  chemokine  CXCL10  levels  and  duration  of
he  disease;  the  highest  values  are  found  in  patients  with
horter  disease  duration,  that  is,  those  in  the  most  ini-
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ial  and  acute  phase,  corroborating  the  results  by  Wang
t  al.  (2016).35 Active  and  progressing  vitiligo  is  often  more
ommon  in  patients  with  a  shorter  evolution.17 This  trend
as  also  observed  in  the  measurements  of  other  cytokines

TNF�,  IFN�,  IL10  and  IL15),  despite  the  lack  of  statistical
ignificance.  Higher  levels  of  CXCL10  were  also  observed  in
atients  with  acrofacial  and  generalized  forms,  when  com-
ared  to  patients  with  universal  forms,  consistent  with  the
tudy  by  Gharib  et  al.  (2021).17 It  is  possible  that  the  clinical
tability  of  universal  vitiligo  may  explain  this  finding.

Patient  recruitment  was  hindered  by  the  COVID-19  pan-
emic,  as  accessibility  and  care  were  reduced  for  a  period
f  two  years.  Thus,  the  sample  was  small  for  comparative
nalyses,  but  it  allowed  obtaining  a  clinical  profile  of  vitiligo
atients  in  this  reference  service  and  important  data,  cor-
oborating  the  role  of  CXCL10  in  disease  pathogenesis.

Vitiligo  is  an  autoimmune  disease  with  an  important  par-
icipation  of  cytotoxic  TCD4+  and  TCD8+  lymphocytes.17,36,37

here  is  an  increase  in  cytotoxic  T  lymphocytes,  both  in
eripheral  blood  and  in  skin  lesions.  In  the  skin  these
ells  infiltrate  the  epidermis  and  accumulate  around  the
elanocytes.17

The  literature  emphasizes  the  role  of  inflammatory
hemokines  such  as  CXCL9,  CXCL10  and  CXCL12,  with
mphasis  on  CXCL10.15,16 The  production  of  CXCL10  is  reg-
lated  by  IFN�  (secreted  by  CD8+  lymphocytes),  which
nduces  the  transcription  of  factors  via  NF-kB,  Janus  Kinase
nd  STAT1  (JAK/STAT),  activating  the  signaling  cascade.38

his  activation  stimulates  greater  production  of  CXCL10,
eading  to  a  cycle  that  feeds  itself.  This  IFN�  pathway  is
lso  important  in  maintaining  existing  lesions.7 This  suggests
hat  the  most  promising  treatments  might  involve  not  only
locking  CXCL10  and  the  IFN�  pathway,  but  also  controlling
r  destroying  resident  memory  T-cells.  In  this  line  of  work,
AK  inhibitors  that  block  the  IFN�  signaling  pathway  have
hown  to  be  promising  for  some  dermatological  diseases
uch  as  atopic  dermatitis,  alopecia  areata,  and  vitiligo.39

ore  recently,  topical  JAK  inhibitors,  such  as  tofacitinib
JAK1/3  inhibitor)  and  ruxolitinib  (JAK1/2  inhibitor),  have
een  used  with  some  success  in  vitiligo.40

onclusion

he  present  study  contributes  to  confirming  a  relevant  role
f  the  IFN�/CXCL10  axis  and,  consequently,  of  the  JAK/STAT
athway  in  the  pathogenesis  of  vitiligo,  highlighting  CXCL10
s  a  possible  marker  of  disease  activity.21,36
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1. Ataş  H, Gönül M. Increased risk of metabolic syndrome in
patients with Vitiligo. Balkan Med J. 2017;34:219---25.

2. Solak B, Dikicier BS, Cosansu NC, Erdem T. Neutrophil to lympho-
cyte ratio in patients with vitiligo. Postepy Dermatol Alergol.
2017;34:468---70.

3. Bystryn JC. Immune mechanisms in vitiligo. Clin Dermatol.
1997;15:853---61.

4. Naughton GK, Reggiardo D, Bystryn JC. Correlation between
vitiligo antibodies and extent of depigmentation in vitiligo. J
Am Acad Dermatol. 1986;15:978---81.

5. Rashighi M, Agarwal P, Richmond JM, Harris TH, Dresser K, Su
MW, et al. CXCL10 is critical for the progression and mainte-
nance of depigmentation in a mouse model of vitiligo. Sci Transl

Med. 2014;6:1---26.

6. El-Domyati M, El-Din WH,  Rezk AF, Chervoneva I, Lee JB, Far-
ber M, et al. Systemic CXCL10 is a predictive biomarker of
vitiligo lesional skin infiltration, PUVA, NB-UVB and corticos-

0

http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0005
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0010
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0015
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0020
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0025
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0030
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0035
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0040
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0045
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0050
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0055
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0060
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0065
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0070
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0075
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080


atolo

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

3

40. Kubelis-López DE, Zapata-Salazar NA, Said-Fernández SL,
Sánchez-Domínguez CN, Salinas-Santander MA, Martínez-
Anais  Brasileiros  de  Derm

teroid treatment response and outcome. Arch Dermatol Res.
2022;314:275---84.

7. Gharib K, Gadallah H, Elsayed A. Chemokines in Vitiligo
Pathogenesis: CXCL10 and 12. J Clin Aesthet Dermatol.
2021;14:27---32.

8. Wankowicz-Kalinska A, van den Wijngaard RM, Tigges BJ, West-
erhof W,  Ogg GS, Cerundolo V, et al. Immunopolarization
of CD4+ and CD8+ T cells to Type-1-like is associated with
melanocyte loss in human vitiligo. Lab Invest. 2003;83:683---95.

9. McPhee CG, Duncan FJ, Silva KA, King LE Jr, Hogenesch H,
Roopenian DC, et al. Increased expression of Cxcr3 and its lig-
ands, Cxcl9 and Cxcl10, during the development of alopecia
areata in the mouse. J Invest Dermatol. 2012;132:1736---8.

0. Yang L, Wei Y, Sun Y, Shi W,  Yang J, Zhu L, et al.
Interferon-gamma Inhibits Melanogenesis and Induces Apoptosis
in Melanocytes: a pivotal role of CD8+ Cytotoxic T Lymphocytes
in Vitiligo. Acta Derm Venereol. 2015;95:664---70.

1. Yang L, Yang S, Lei J, Hu W, Chen R, Lin F, et al. Role of
chemokines and the corresponding receptors in vitiligo: a pilot
study. J Dermatol. 2018;45:31---8.

2. Feily A. Vitiligo Extent Tensity Index (VETI) score: a new defini-
tion, assessment and treatment evaluation criteria in vitiligo.
Dermatol Pract Concept. 2014;4:81---4.

3. Zhang Y, Cai Y, Shi M, Jiang S, Cui S, Wu  Y, et al. The Prevalence
of Vitiligo: a meta-analysis. PLoS One. 2016;11:e0163806.

4. Handa S, Kaur I. Vitiligo: clinical findings in 1436 patients. J
Dermatol. 1999;26:653---7.

5. Spritz RA. The genetics of generalized vitiligo and associated
autoimmune diseases. J Dermatol Sci. 2006;41:3---10.

6. Cerci FB, Viesi JMZ, Zunino MMB, Marchioro HZ, Castro CCS.
Evaluation of sunscreen use patterns in vitiligo patients. Surg
Cosmet Dermatol. 2010;2:265---71.

7. Alkhateeb A, Fain PR, Thody A, Bennett DC, Spritz RA. Epi-
demiology of vitiligo and associated autoimmune diseases

in Caucasian probands and their families. Pigment Cell Res.
2003;16:208---14.

8. Lotti T, D’Erme AM. Vitiligo as a systemic disease. Clin Dermatol.
2014;32:430---4.

20
gia  2024;99(2):196---201

9. Karadag AS, Tutal E, Ertugrul DT. Insulin resistance is increased
in patients with vitiligo. Acta Derm Venereol. 2011;91:541---4.

0. Harman M, Akdeniz S, Cetin H, Tuzcu A. Acanthosis nigri-
cans with vitiligo and insulin resistance. Br J Dermatol.
2000;143:899---900.

1. Mahajan S, Koranne RV, Sharma SK. Cutaneous manifesta-
tion of diabetes mellitus. Indian J Dermatol Venereol Leprol.
2003;69:105---8.

2. Birlea SA, Fain PR, Spritz RA. A Romanian population isolate with
high frequency of vitiligo and associated autoimmune diseases.
Arch Dermatol. 2008;144:310---6.

3. Zhou SS, Li D, Zhou YM, Cao JM. The skin function: a factor of
anti-metabolic syndrome. Diabetol Metab Syndr. 2012;4:15.

4. Badimon L, Peña E, Arderiu G, Padró T, Slevin M, Vilahur G, et al.
C-Reactive Protein in Atherothrombosis and Angiogenesis. Front
Immunol. 2018;9:430.

5. Wang XX, Wang QQ, Wu JQ, Jiang M, Chen L, Zhang CF, et al.
Increased expression of CXCR3 and its ligands in patients with
vitiligo and CXCL10 as a potential clinical marker for vitiligo. Br
J Dermatol. 2016;174:1318---26.

6. Abdallah M, Lotfi R, Othman W,  Galal R. Assessment of tissue
FoxP3+, CD4+ and CD8+ T-cells in active and stable nonsegmen-
tal vitiligo. Int J Dermatol. 2014;53:940---6.

7. Sushama S, Dixit N, Gautam RK, Arora P, Khurana A, Anubhuti A.
Cytokine profile (IL-2, IL-6, IL-17, IL-22, and TNF-�) in vitiligo-
New insight into pathogenesis of disease. J Cosmet Dermatol.
2019;18:337---41.

8. Qi F, Liu F, Gao L. Janus Kinase Inhibitors in the treatment of
vitiligo: a review. Front Immunol. 2021;12:790125.

9. Relke N, Gooderham M. The Use of Janus Kinase Inhibitors
in vitiligo: a review of the literature. J Cutan Med Surg.
2019;23:298---306.
Rodríguez HG, et al. Updates and new medical treatments for
vitiligo (Review). Exp Ther Med. 2021;22:797.

1

http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0080
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0085
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0090
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0095
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0100
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0105
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0110
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0115
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0120
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0125
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0130
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0135
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0140
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0145
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0150
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0155
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0160
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0165
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0170
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0175
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0180
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0185
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0190
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0195
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200
http://refhub.elsevier.com/S0365-0596(23)00235-0/sbref0200

	Clinical profile of vitiligo patients and relationship with immuno-inflammatory markers
	Introduction
	Methods
	Clinical evaluation
	Laboratory evaluation
	Statistical analysis
	Ethical aspects

	Results
	Discussion
	Conclusion
	Financial support
	Authors' contributions
	Conflicts of interest
	References


