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Abstract  Cutaneous  manifestations  occur  in  the  course  of  hematologic  malignancies  and  pre-
cede, accompany  or  occur  late  in  relation  to  the  diagnosis.  They  result  from  paraneoplastic
phenomena,  tumor  infiltrations,  immunosuppression  resulting  from  the  hematologic  disease
itself or  its  treatment.  The  dermatologist  must  be  aware  of  these  conditions  that  may  be  help-
ful both  in  the  diagnosis  of  the  underlying  disease  and  in  reducing  patient  morbidity.  This
review (part  II)  addresses  the  paraneoplastic  dermatological  changes  associated  with  systemic
hematologic  malignancies.
Vasculitis © 2022  Published  by  Elsevier  España,  S.L.U.  on  behalf  of  Sociedade  Brasileira  de  Dermatologia.
This is  an  open  access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/
by/4.0/).
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his  article,  part  II  of  the  review  on  the  dermatologi-
al  manifestations  of  hematologic  neoplasms,  addresses
he  nonspecific  (or  paraneoplastic)  dermatoses  of  systemic

� Study conducted at Hospital Israelita Albert Einstein, São Paulo,
P, Brazil and at the Department of Dermatology, Universidade Fed-
ral de São Paulo, São Paulo, SP, Brazil.
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ematologic  neoplasms.  The  main  dermatological  conditions
n  this  context  will  be  discussed.

Paraneoplastic  dermatosis  is  defined  as  a  group  of  skin
iseases  that  have  a  strong  association  with  the  presence
f  internal  malignancy;  they  precede,  accompany,  or  occur
ate  in  relation  to  the  diagnosis  of  the  neoplasm,  without
he  presence  of  cancer  cells  in  the  skin.1,2 Some  dermatoses
ccur  only  in  the  presence  of  a  neoplasm  and  are  called  obli-

ate  paraneoplastic  dermatoses,  while  others  are  associated
ith  other  conditions,  being  called  facultative  paraneoplas-

ic  dermatoses.2
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Table  1  Nonspecific  cutaneous  manifestations  of  hematologic  malignancies:  associations  and  management.

Dermatological  diagnosis  Most  frequently  found
hematologic  alteration

Typical  dermatological
manifestation

Management

Sweet  syndrome AML,  chronic  myeloid
neoplasms,  AMML

Erythematous  or  violaceous
and  painful  nodules,
papules,  and  plaques

Systemic  corticoids
Potassium  iodide

Rarely:  monoclonal
gammopathies,  MM,
lymphoid  neoplasms

Dapsone
Colchicine

Pyoderma  gangrenosum AML Classic  form:  painful  ulcer
with  irregular,  undermined
violaceous  borders,  sterile
inflammatory  exudate  and
necrotic  base

Local  wound  care  ---  zinc  oxide
or petrolatum  on  wound
borders

Others: MDS,  CML,  PV,
essential  thrombocythemia,
myelofibrosis

Bullous  form:  bullae  with
blue-gray  borders
progressing  to  shallow
erosion/ulcers  ---  face  and
arms

Mild  cases:  High-potency  topical
corticosteroids  or  calcineurin
inhibitors;  intralesional
corticosteroids

Vegetans  form:
Erythematous,  exophytic,
and  verrucous  lesions  ---
head  and  neck

Extensive  cases:  Systemic
corticosteroid;  Ciclosporin

Pustular  form:  painful
pustules  on  an
erythematous  base

Others:  pulse  therapy  with
methylprednisolone,
methotrexate,  mycophenolate,
colchicine,  sulfasalazine,
dapsone,  minocycline,  apremilast,
thalidomide
Immunobiologicals:  infliximab,
adalimumab,  etanercept,
ustekinumab
Refractory  disease:  intravenous
immunoglobulin,
cyclophosphamide,  chlorambucil

Subcorneal pustulosis IgA  paraproteinemia Pustules  with  serpiginous
distribution  ---  trunk  and
intertriginous  areas

Dapsone

Others:  IgA  myeloma,
aplastic  anemia,
lymphomas,  CML,  PV

Phototherapy,  topical
corticosteroids,  systemic
corticosteroids,  and  acitretin

Larger pustules:  secretion
collected  in  the  lower
portion  (half  and  half).

Neutrophilic  eccrine
hidradenitis

AML  and  CML  with  or
without  chemotherapy

Disseminated
erythematous,  edematous,
pruriginous,  or  painful
plaques  ---  hands,  face,
extremities

Systemic  corticoid

Others:  LLC  B,
myelomonocytic  leukemia,
ESL  and  non-Hodgkin’s
lymphoma

Dapsone

Eosinophilic  dermatosis LLC  B Pruriginous  papules,
vesicles,  bullae  or  nodules.

Topical  corticoid
Others: B-cell
lymphoproliferative
diseases,  acute  T-lymphoma
and  leukemia

Phototherapy
Similar  to  insect  bite
reaction.

Systemic  corticoid
Dapsone
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Table  1  (Continued)

Dermatological  diagnosis  Most  frequently  found
hematologic  alteration

Typical  dermatological  manifestation  Management

Immunosuppressants:
methotrexate,  azathioprine,
lenalidomide,  dupilumab

Pruritus Myeloproliferative
neoplasms  (CML,  PV,
primary  myelofibrosis),
essential  thrombocytosis

Most  common:  Aquagenic
pruritus  ---  an  itching,
stinging,  burning,  or
prickling  sensation  after
contact  with  water  on  the
skin

Serotonin  reuptake  inhibitors  ---
paroxetine
Anticonvulsants  -  gabapentin,
pregabalin

Hodgkin’s and
non-Hodgkin’s  lymphomas

Opioid  receptor  antagonist  ---
Naltrexone
Phototherapy
Acetylsalicylic  acid  in  PV
Neurokinin-1  receptor
antagonist:  aprepitant
Corticosteroids  in  intractable
cases
Thalidomide  in  patients
receiving  palliative  care

Cutaneous small  vessel
vasculitis

MDS Painful/pruriginous
palpable  purpura

Treatment  of  the  underlying
diseaseOthers: AML,  CML,

myelofibrosis,  PV,  essential
thrombocythemia Mainly:  distal  lower  limbs  Systemic  corticoid

Polyarteritis  nodosa Hairy  cell  leukemia Subcutaneous  nodules,  palpable
purpura,  livedo  reticularis  or  racemosa,
ulcerations  and  bullae

High-dose  systemic
corticosteroids

Mainly: lower  limbs  Immunosuppressants:
methotrexate,
cyclophosphamide

Erythema elevatum
diutinum

IgA  type  monoclonal
gammopathies

Erythematous  violaceous
papules,  nodules,  or
plaques  ---  extensor  surfaces
of limbs

Dapsone

Localized  cases:
intralesional  corticosteroid,
surgical  excision

MDS

Paraneoplastic
pemphigus

Non-Hodgkin’s
lymphoma

Erosions  progressing  to  severe  oral
and  conjunctival  ulcerations  ---
entire  oropharyngeal  surface/lip
vermilion

Prednisone

CLL Ciclosporin
Castleman’s  disease  Cyclophosphamide
Waldenström’s
macroglobulinemia

Severe  membranous
pseudoconjunctivitis

Other  agents:  rituximab,
alemtuzumab

Acquired ichthyosis Hodgkin’s  lymphoma Hypochromic/gray
rhomboid  scales  with
lamellar
roughness/desquamation.

Skin  hydration
Others: Non-Hodgkin
lymphoma,  cutaneous  T-cell
lymphoma,
leiomyosarcoma,  MF,  MM

Keratolytic  agents

Similar  to  fish  scales
Trunk  and  limbs  ---  extensor  surfaces,
sparing  flexures

Treatment  of  the  underlying
disease

Erythema nodosum LMA,  LMC,  LMMC Tender,  erythematous  nodules  and
plaques  1---6  cm  in  diameter

Compression  bandages  and
limb elevation
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Table  1  (Continued)

Dermatological  diagnosis  Most  frequently  found
hematologic  alteration

Typical  dermatological
manifestation

Management

Symmetrical  lesions  in
lower/pre-tibial  distal
extremities

NSAIDs
Systemic  corticosteroid,
potassium  iodide,  colchicine,
dapsone,  hydroxychloroquine

Diffuse plane  xanthoma MM Irregular,  diffuse,
symmetrical,  asymptomatic
yellow-orange  macules  or
plaques

Remission  of  the
haematological  condition
results  in  cutaneous
improvement

Monoclonal  gammopathies
Predilection  for  face,  trunk
and  intertriginous  areas

Scleromyxedema MM Generalized  eruption  of
firm,  waxy,  2---3  mm,
cupuliform/flat  papules  ---
hands,  forearms,  head,
neck,  trunk,  and  upper
thighs

First  line:  Intravenous
immunoglobulin

Other:  lymphomas,
Waldenström’s
macroglobulinemia  and
AMML

Thalidomide  (or  lenalidomide)
Systemic  corticosteroid

Linear  distribution  with
surrounding  shiny  and
hardened  skin
(sclerodermoid)

Extracorporeal
photochemotherapy
PUVA
Electron  beam,  topical
corticosteroids/retinoids

Necrobiotic
xanthogranuloma

Monoclonal gammopathy
and  multiple  myeloma

Multiple,  asymptomatic,
yellowish  to  reddish-brown
indurated  papules  and
nodules.

Topical  and  systemic
corticosteroids,
thalidomide,  high-dose
intravenous  immunoglobulin
(IVIG),  chlorambucil,  among
others

Others: Non-Hodgkin’s  and
Hodgkin’s  lymphoma,
Waldenström’s
macroglobulinemia,  MDS,
CLL

Slow  evolution  to  large
plaques.

Prurigo Leukemia  and  Hodgkin’s
disease

Symmetrically  distributed
papules,  hyperkeratotic  or
excoriated  nodules,  and
scars.

Diagnosis  and  treatment  of  the
underlying  disease

Lower limbs  and  trunk  ---
areas  accessible  to
scratching

Topical  corticosteroids,
phototherapy  and
antihistamines  ---  little
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Table  1  summarizes  the  paraneoplastic  dermatological
anifestations,  the  hematologic  neoplasms  associated  with

hese  manifestations,  and  possible  treatments.  Table  2
hows  the  frequencies  of  these  dermatoses  according  to  lit-
rature  data.

onspecific skin lesions related to systemic
ematologic malignancy/Paraneoplastic
ermatoses

eutrophilic  dermatoses
eutrophilic  dermatoses  consist  of  a  group  of  cutaneous
anifestations  characterized  by  polymorphic  lesions,  man-

fested  on  histopathology  by  a  dermal  polymorphonuclear

m

m
w

14
effective

nfiltrate.3 They  include  Sweet  syndrome,  pyoderma  gan-
renosum,  subcorneal  pustulosis,  and  neutrophilic  eccrine
idradenitis.3,4 Transition  or  overlap  lesions  between  clinical
orms  have  also  been  described,  as  well  as  extracutaneous
nvolvement.5

The  pathophysiological  mechanisms  implicated  in  its
evelopment  include  increased  expression  of  proinflamma-
ory  cytokines  responsible  for  the  recruitment  and  migration
f  neutrophils  to  the  skin,  such  as  IL-1,  IL-8,  IL-17  and  TNF-
.6 In  the  pathogenesis,  genetic  factors  are  also  implicated:
atients  with  neutrophilic  dermatoses  have  mutations  that
lso  occur  in  autoinflammatory  diseases,  in  addition  to

6
utations  in  genes  that  regulate  innate  immunity.
Three  clinicopathological  types  of  neutrophilic  der-

atoses  have  been  described:  the  deep  or  hypodermic  type,
hich  includes  pyoderma  gangrenosum;  plaque  or  dermal

4



Anais  Brasileiros  de  Dermatologia  2023;98(2):141---158

Table  2  Epidemiological  data  of  nonspecific  cutaneous  manifestations  of  hematologic  malignancies.

Manifestation  Association  with  hematologic  diseases

Sweet  syndrome 20%  related  to  hematologic  malignancies
55%  in  the  histiocytic  form

Pyoderma  gangrenosum  3,9---7%  related  to  hematologic  malignancies
Subcorneal  pustulosis  Unknown  prevalence
Neutrophilic  eccrine
hidradenitis

Unknown  prevalence
67%  associated  to  AML  cases  that  underwent  chemotherapy

Eosinophilic  dermatosis  Paraneoplastic  dermatosis  mainly  associated  with  CLL  B
Pruritus 2%  related  to  hematologic  malignancies
Cutaneous  small  vessel  vasculitis  3,8---8%  related  to  hematologic  malignancies
Poliarterite  nodosa Unknown  prevalence
Erythema  elevatum
diutinum

Unknown  prevalence
16%---42%  ---  underlying  hematologic  abnormality

Paraneoplastic  pemphigus  84%  related  to  hematologic  malignancies
Acquired  ichthyosis  Unknown  prevalence
Erythema  nodosum  0%---4%  related  to  hematologic  malignancies  in  case  reviews  in  the  literature
Diffuse plane  xanthoma 48%  in  case  reviews  in  the  literature
Scleromyxedema  Monoclonal  gammopathy  is  one  of  the  diagnostic  criteria,  and  it  is  atypical  not  to  be  found
Necrobiotic 80% of  cases:  associated  monoclonal  gammopathy
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xanthogranuloma 10%  develop  into  MM

ype,  which  includes  Sweet  syndrome,  and  superficial  or
pidermal  form,  which  includes  subcorneal  pustulosis.7

Neutrophilic  dermatoses  are  classically  associated  with
ematologic  malignancies  and  occur  concomitantly  with
he  diagnosis,  before  or  after.  They  are  most  often  asso-
iated  with  myeloid  malignancies,  such  as  acute  myeloid
eukemia  (AML),  chronic  myeloid  leukemia  (CML),  chronic
yelomonocytic  leukemia  (CMML),  and  more  rarely  asso-

iated  with  monoclonal  gammopathies,  multiple  myeloma
MM),  and  lymphoid  neoplasms.8 Specifically,  in  the  case  of
yeloid  neoplasms,  there  is  evidence  that  the  neutrophils

hat  infiltrate  the  skin  are  clones  related  to  the  neoplastic
ells.9

Some  drugs  used  in  the  treatment  of  hematologic
alignancies  may  induce  the  development  of  neutrophilic
ermatoses,  such  as  azacitidine,  imatinib,  lenalidomide,
nd  granulocyte  colony-stimulating  factors.6 Neutrophilic
ermatoses  can  also  occur  as  a  cutaneous  adverse  event  to
heckpoint  inhibitors.10

weet  Syndrome

weet  syndrome  or  acute  febrile  neutrophilic  dermato-
is  is  an  inflammatory  syndrome  characterized  by  the
brupt  onset  of  painful,  erythematous  or  violaceous  nod-
les,  papules,  and  plaques  (Fig.  1)  accompanied  by  fever
nd  leukocytosis.3

Clinical  subcutaneous  forms  similar  to  extensive  cellulitis
ave  been  previously  described  and  are  frequently  asso-
iated  with  hematologic  malignancies,  while  bullous  and
lcerated  forms  also  occur  in  idiopathic  Sweet  syndrome.6

xtracutaneous  findings  include  arthralgia  or  arthritis,  ocu-
ar  involvement,  alveolitis,  hepatitis,  myositis,  aseptic

eningitis,  and  gastrointestinal  involvement.4 The  phe-

omenon  of  pathergy  can  occur  and  20%  of  patients  have
ssociated  pruritus.11 It  is  recurrent  in  approximately  one-
hird  of  the  cases.7

i
s
h

14
Three  variants  have  been  described:  idiopathic  or  clas-
ic,  drug-related,  and  associated  with  malignancies.  Sweet
yndrome  associated  with  malignancies  accounts  for  20%  of
ll  cases.12

Its  pathogenesis  involves  hypersensitivity  reaction  to
umor  antigens,  or  changes  in  the  cytokine  profile,  with  high
evels  of  IL-4,  IL-6,  interferon-gamma,  granulocyte  colony-
timulating  factor,  or  genetic  susceptibility  factors.6

The  diagnosis  depends  on  the  presence  of  clinical  criteria
nd  histopathological  examination,  which  demonstrates  a
ermal  neutrophilic  infiltrate  without  vasculitis.  There  may
lso  be  leukocytoclasia  and  endothelial  edema.13

An  infrequent  variant  of  Sweet  syndrome,  also  associated
ith  hematologic  malignancies,  is  histiocytoid  Sweet  syn-
rome.  Its  clinical  aspect  is  similar  to  that  of  classic  Sweet
yndrome  but  shows  a dermal  infiltrate  of  myelomonocytic
ells  with  histiocytoid  morphology.14 Up  to  55%  of  cases  of
istiocytoid  Sweet  syndrome  are  associated  with  malignan-
ies,  among  which  myelodysplastic  syndrome  stands  out.15

Treatment  is  typically  carried  out  with  systemic  cor-
icosteroids  at  a dose  of  0.5  to  1  mg/kg  of  prednisone.
lternatives  for  cases  with  contraindications  to  the  use
f  corticosteroids  include  potassium  iodide  (300  mg,  3
imes/day);  dapsone,  at  a  target  dose  of  100  to  200  mg/day,
nd  colchicine,  at  a  dose  of  1  to  1.5  mg/day.16

yoderma  gangrenosum

yoderma  gangrenosum  is  an  uncommon  neutrophilic  der-
atosis  that  begins  as  a  painful  papule  or  pustule,
rogresses  to  a  nodule,  and  subsequently  progresses  to
lceration.3 It  is  typically  a  diagnosis  of  exclusion  after  other
nfectious  or  vascular  causes  of  ulcers  have  been  ruled  out.17
In  the  pathogenesis  of  pyoderma  gangrenosum,  an
ncrease  in  cytokines  and  neutrophil  chemotactic  factors,
uch  as  IL-1�, IL-17,  TNF-�, IL-8,  IL-6,  IL-17  and  IL-23,
as  been  previously  demonstrated.  Additionally,  there  is
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igure  1  Sweet  syndrome  in  a  patient  with  AML  secondary  to
ace and  (B),  anterior  region  of  the  forearm.

ncreased  expression  of  matrix  metalloproteinases  (MMPs),
specially  MMPs  9  and  10.18

The  clinical  picture,  in  the  classic  form,  is  characterized
y  ulcers  with  irregular,  undermined  violaceous  borders,
terile  inflammatory  exudate,  and  a  necrotic  base.  The
esions  are  typically  painful,  and  the  pain  is  more  intense
uring  periods  of  lesion  progression.7 The  phenomenon  of
athergy  has  been  described  in  31%  of  cases,19 and  lesions
ere  triggered  in  up  to  15%  of  cases  in  patients  with  a
revious  history  of  pyoderma  gangrenosum  submitted  to  a
urgical  procedure.20 After  the  condition  is  resolved,  cribri-
orm  scars  occur.6

Three  other  clinical  forms  have  been  described:  bullous,
ustular  and  vegetans  or  granulomatous.  The  three  forms
ave  in  common  with  the  classic  form  the  onset  of  the  lesion
s  a  papule  or  pustule,  which  develops  into  a  nodule.  In  the
ullous  form  (Fig.  2),  the  lesions  occur  in  the  arms  or  face
nd  are  characterized  by  bullae  with  a  grayish-blue  border
hat  progresses  into  erosions  and  the  formation  of  shallow
lcers.  The  pustular  form  presents  with  painful  pustules  on
n  erythematous  base  and  may  be  accompanied  by  fever
nd  arthralgia.  The  vegetans  or  granulomatous  form  occurs
referentially  in  the  head  and  neck  and  is  characterized  by
lcers  that  gradually  transform  into  erythematous  exophytic
esions  with  a  verrucous  surface.7,17 The  periostomal  form
ccurs  in  association  with  inflammatory  bowel  diseases  and
ay  be  exacerbated  by  the  phenomenon  of  pathergy.21

The  association  of  pyoderma  gangrenosum  with  systemic

iseases  occurs  in  50%  of  the  cases.3 The  main  related  con-
itions  are  ulcerative  colitis,  Crohn’s  disease,  arthritis  and
ematologic  malignancies,  the  latter  present  in  3.9%  to  7%  of
atients.  Among  hematologic  malignancies,  AML,  CML,  MM,
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.  Erythematous-edematous  papules  and  plaques  affecting  (A),

nd  asymptomatic  monoclonal  gammopathy  of  uncertain
ignificance  (MGUS)  are  the  most  frequently  associated.3,6,22

he  bullous  form,  which  accounts  for  50%  of  pyoderma  gan-
renosum  cases  seen  in  hematologic  cancer,  is  often  seen
n  AML,  but  also  occurs  in  myelodysplastic  syndrome  (MDS),
ML,  polycythemia  vera  (PV),  essential  thrombocythemia,
nd  myelofibrosis.4 The  pustular  form  is  more  often  associ-
ted  with  inflammatory  bowel  disease.17 The  development
f  pyoderma  gangrenosum  in  cases  of  hematologic  malig-
ancy  confers  a  worse  prognosis  to  the  underlying  disease.23

For  the  histopathological  diagnosis,  a  spindle-shaped
xcision  that  includes  the  border  and  the  base  of  the  ulcer
s  preferable.7 Histopathology  discloses  the  presence  of  a
uppurative  neutrophilic  infiltrate  in  the  dermis  and  subcu-
aneous  tissue,  accompanied  by  hemorrhage  and  necrosis.
t  is  necessary  to  exclude  infectious  causes  to  attain  the
iagnosis,  with  staining  for  fungi  and  mycobacteria.7

Treatment  always  involves  local  care,  with  cleaning  and
ppropriate  dressings  for  each  case.  The  care  of  the  borders
f  lesions  is  important,  where  zinc  oxide  or  petrolatum  may
e  used.23 Adequate  analgesia  is  also  crucial.18

In  mild  cases,  topical  treatment  with  a  high-potency
orticosteroid  such  as  clobetasol,  a  calcineurin  inhibitor,
r  an  intralesional  corticosteroid  may  be  used.24 For
xtensive  cases,  treatment  with  systemic  corticosteroids
0.5  to  1  mg/kg/day)  is  indicated  and,  after  improve-
ent,  weaning  should  be  slow  to  prevent  a  recurrence.
yclosporine  at  a  dose  of  4  mg/kg/day  shows  a  rapid

esponse  and  efficacy  comparable  to  corticosteroids,  but
ts  use  in  cases  associated  with  hematologic  malignancies
s  controversial.6,18 Other  systemic  options  include  pulse
herapy  with  methylprednisolone,  methotrexate,  mycophe-
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Figure  2  Bullous  pyoderma  gangrenosum.  Shallow  ulcers  w

olate,  colchicine,  sulfasalazine,  dapsone,  minocycline,
premilast,  and  thalidomide.18

Immunobiologicals  are  also  used  in  the  treatment  of
yoderma  gangrenosum.  The  introduction  of  an  immuno-
iological  should  be  considered  as  an  early  option.  In  a
andomized  clinical  trial,  69%  of  the  patients  treated  with
nfliximab  showed  improvement  and  21%  experienced  remis-
ion  six  weeks  after  infusion  of  the  first  dose.25 In  addition  to
nfliximab,  adalimumab,  etanercept,  and  ustekinumab  are
lso  used.18 In  disease  refractory  to  other  alternatives,  the
se  of  intravenous  immunoglobulin,  cyclophosphamide  or
hlorambucil  should  be  considered.

ubcorneal  pustulosis

ubcorneal  pustular  dermatosis  or  subcorneal  pustulosis,  is  a
are  dermatosis  characterized  by  flaccid  subcorneal  pustules
ith  a  chronic  course.

In  its  pathogenesis,  the  presence  of  cytokines  related  to
eutrophil  migration,  such  as  TNF-�, IL-8,  C5a,  is  identified
n  the  more  superficial  layers  of  the  epidermis.26

Lesions  usually  occur  on  the  trunk  and  in  intertriginous
reas  and  are  distributed  in  a  serpiginous  or  annular  pat-
ern.  The  pustules  are  usually  small  and  appear  in  outbreaks
n  normal  or  slightly  erythematous  skin.  In  larger  pustules,
he  secretion  collects  in  the  lower  portion  of  the  lesion,
n  appearance  known  as  a  ‘half-and-half’  pustule.  Over  its
ourse,  there  is  the  possibility  of  slight  hyperpigmentation,
ollowing  the  resolution  of  the  pustules.26

Subcorneal  pustulosis  is  associated  with  hematologic  dis-
ases,  especially  IgA  paraproteinemia.  Other  associations
nclude  IgA  myeloma,  aplastic  anemia,  lymphomas,  CML,
nd  polycythemia  vera.6

On  histopathological  examination,  a  subcorneal  neu-
rophilic  abscess  is  present,  with  or  without  a  mixed
uperficial  perivascular  infiltrate  and  absence  of  spongiosis.3

Treatment  is  carried  out  with  dapsone,  starting  at  a  dose
f  25  mg,  with  a  target  of  50  to  150  mg/day.  The  lowest

ose  needed  to  control  symptoms  should  be  maintained,  and
he  monitoring  of  hematologic  toxicity  is  mandatory.26 Other
herapeutic  options  include  phototherapy,  topical  corticos-
eroids,  oral  corticosteroids,  and  acitretin.6
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lue-gray  borders  (A)  on  the  back  and  (B)  on  the  upper  limb.

eutrophilic  eccrine  hidradenitis

eutrophilic  eccrine  hidradenitis  is  an  uncommon  neu-
rophilic  dermatosis  that  was  originally  described  in  patients
ith  AML  treated  with  cytarabine  and  later  identified  in
ntreated  cases  of  AML  and  CML.  In  cases  associated  with
hemotherapy,  it  was  considered  the  result  of  direct  drug
oxicity  to  the  eccrine  sweat  gland.4 In  a  report  of  51  cases  of
eutrophilic  eccrine  hidradenitis,  67%  were  AML  cases  that
ad  received  chemotherapy.27 Other  associated  conditions
re  chronic  lymphocytic  leukemia  (CLL)  B,  CMML,  Hodgkin’s
ymphoma  (HL),  and  non-Hodgkin’s  lymphoma  (NHL).6

The  clinical  picture  is  characterized  by  erythematous-
dematous  plaques  that  can  be  pruriginous  or  painful,
ispersed  on  the  hands,  face,  and  extremities  (Fig.  3).  There
s  a  possibility  of  fever,  particularly  in  cases  with  associated
eutropenia.6

Histopathology  reveals  a  neutrophilic  infiltrate  in  the
ccrine  sweat  glands  and  ducts.  There  may  be  intraduc-
al  abscess  formation,  syringo-squamous  metaplasia  of  the
weat  glands,  and  fibrosis  of  the  adjacent  dermis.27

Some  cases  of  neutrophilic  eccrine  hidradenitis  resolve
pontaneously;  however,  according  to  the  authors’  experi-
nce,  the  patient’s  quality  of  life  is  greatly  impacted  and
isease  management  can  be  challenging.  Several  treatments
re  recommended,  such  as  topical  or  systemic  corticos-
eroids  and  dapsone.4

osinophilic  dermatoses

osinophilic  dermatoses  are  part  of  the  group  of  paraneo-
lastic  dermatoses  in  patients  with  hematologic  malignan-
ies  and  are  clinically  characterized  by  pruriginous  papules,
esicles,  bullae,  or  nodules,  possibly  painful,  similar  to  a
eaction  to  an  insect  bite,  dispersed  throughout  the  body.
esions  may  develop  on  an  erythematoedematous,  urticarial
ase.28

Eosinophilic  dermatoses  are  mainly  associated  with  B  CLL

nd  other  B  lymphoproliferative  diseases,  such  as  mantle
ell  lymphoma,  acute  lymphoblastic  leukemia,  and  large
-cell  lymphoma,  but  also  with  T  lymphomas  and  acute
eukemias.6,28
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igure  3  Neutrophilic  eccrine  hidradenitis  in  a  patient  with  AM
laques affecting  (A)  the  dorsum  of  the  foot  and  (B)  the  palms.

The  pathogenesis  includes  increased  production  of  IL-4
nd  IL5  triggered  by  an  insect  bite,  drug,  or  virus  exposure,
hich  leads  to  an  altered  immune  response  with  a  predom-

nance  of  eosinophilic  proliferation.29 Another  possibility  is
hat  the  hematologic  disease  or  its  treatment  causes  a  pre-
ominance  of  the  T-helper  2  (Th2)  repertoire,  which  would
avor  the  recruitment  of  T  cells  to  the  skin  and  the  activation
f  eosinophils  in  response  to  environmental  antigens.6

Three  clinical  forms  have  been  described:  bullous,  cha-
acterized  by  vesiculo-bullae  similar  to  bullous  pemphigoid
Fig.  4);  insect-bite  reaction  type,  characterized  by  urticar-
al  papules  and  plaques,  and  cellulitis-like,  characterized  by
laques  and  nodules  similar  to  Wells  syndrome.6 Lesions  usu-
lly  occur  months  or  years  after  the  hematologic  diagnosis,
ut  in  rare  cases,  they  precede  the  hematologic  picture.30

The  following  criteria  are  used  in  the  diagnosis:  1)  Pru-
iginous  papules,  nodules,  or  vesiculo-bullae  refractory  to
onventional  treatments;  2)  Presence  of  a  superficial  and
eep  lymphohistiocytic  infiltrate,  rich  in  eosinophils;  3)
xclusion  of  other  causes  of  tissue  eosinophilia;  4)  Diagnosis
f  hematologic  malignancy.31

Histopathology  demonstrates  a  eosinophil-rich  perivas-
ular  and  periadnexal  dermal  lymphocytic  inflammatory
nfiltrate,  which  may  extend  to  the  subcutaneous  tissue.
lame  figures  may  be  present  which  are  also  found  in  Wells
yndrome,  eosinophilic  cellulitis,  bullous  pemphigoid,  phar-
acopeias,  and  other  conditions  with  an  accumulation  of

osinophils  in  the  dermis.32

The  treatment  of  eosinophilic  dermatoses  includes  topi-
al  corticosteroids,  phototherapy,  systemic  corticosteroids,
apsone,  immunosuppressants  such  as  methotrexate  and
zathioprine,  lenalidomide,  and  treatment  with  dupilumab
as  also  been  reported.  Concomitant  treatment  of  the
nderlying  hematologic  disease  may  contribute  to  improve-
ent  of  the  clinical  picture.28,33

ruritus

ruritus  is  defined  as  an  unpleasant  sensation  that  causes

he  urge  to  scratch.  It  is  considered  one  of  the  symptoms
hat  most  often  disturbs  patients  and  alters  their  quality  of
ife  and  is  considered  debilitating  in  many  cases.34---36 It  may
e  the  first  symptom  of  hematologic  systemic  involvement

b
p
T

14
rythematous-violaceous,  edematous,  well-defined,  very  painful

nd  precedes  the  diagnosis  of  the  underlying  disease  in  more
han  50%  of  the  cases,34---36 with  a latency  of  months  to  up  to
8  years.34,36,37

The  pathogenesis  of  pruritus  is  complex;  studies  suggest
he  activation  of  a  distinct  pathway  of  unmyelinated  C  fibers
ia  the  spinothalamic  tract  to  different  parts  of  the  brain.
his  pathway  is  influenced  by  a  variety  of  inflammatory  cells
hrough  complex  interactions  with  the  release  of  cytokines,
roteases,  and  neuropeptides.35,37

Myeloproliferative  neoplasms,  such  as  CML,  polycythemia
era,  primary  myelofibrosis,  and  essential  thrombocythemia
ave  pruritus  as  the  second  most  reported  symptom  by
atients  in  56%  of  cases,  second  only  to  fatigue.  Both
odgkin’s  and  non-Hodgkin’s  lymphomas  are  also  associ-
ted  with  pruritus,  as  they  are  primary  MDS.34 Nevertheless,
ematologic  causes  are  listed  in  only  2%  of  all  cases.35,37

Pruritus  is  found  in  up  to  69%  of  PV  patients  accord-
ng  to  different  studies.34,38 It  usually  appears  as  aquagenic
ruritus,  that  is,  an  itching,  stinging,  burning,  or  prick-
ing  sensation  after  contact  with  water  on  the  skin,  which
asts  a few  minutes,  without  forming  any  lesions.38 About

 quarter  of  patients  report  a  debilitating  condition  that
nterferes  with  daily  activities.34,36 The  pathogenesis  of
quagenic  pruritus  in  PV  involves  an  increase  in  mononu-
lear  and  eosinophil  cells  in  the  dermal  papilla,  edema,
asodilation,  increased  fibrinolytic  activity,  and  activation
f  acetylcholinesterase.  The  JAK2V617  F mutation,  found  in
V,  promotes  basophil  activation  and  hypersensitivity.34

Primary  myelofibrosis  is  a  disease  characterized
y  myeloproliferation,  reactive  bone  marrow  fibrosis,
steosclerosis,  angiogenesis,  extramedullary  hematopoiesis
nd  alteration  in  cytokine  expression.  Pruritus  is  described
n  up  to  16%  of  cases  and  was  associated  in  one  study
ith  leukocytosis.  Of  the  total  number  of  patients  with
yelofibrosis-related  pruritus,  about  50%  have  aquagenic
ruritus.34,37,39,40

Pruritus  is  present  in  almost  40%  of  patients  with
odgkin’s  lymphoma  and  is  severe  in  about  6%  of  them.

t  can  precede  the  disease  by  up  to  four  years  and  usu-
lly  occurs  in  the  legs  and  at  night.  Transient  hyperhidrosis

efore  the  onset  of  pruritus  between  the  fingers  and  on  the
alms  has  also  been  described.  The  pathogenesis  is  linked  to
h2  response,  production  of  IL-10,  IL-4,  IL-5,  IgE  and  hyper-
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Figure  4  Eosinophilic  dermatosis  in  patients  with  CLL.  (A)  Erythematous-edematous  plaques  on  the  back  with  ulceration  on  the
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pper back  resulting  from  the  act  of  scratching  due  to  intense  p

osinophilia.  On  the  other  hand,  pruritus  is  a  rare  finding  in
HL,  except  for  cutaneous  T  lymphomas,  which  will  not  be
ddressed  in  this  review.

In suspected  pruritus  caused  by  hematologic  neoplastic
iseases,  the  initial  investigation  should  include  a  detailed
istory  and  general  physical  examination.  The  mentioned
nitial  screening  tests  are  the  complete  blood  count,  ery-
hrocyte  sedimentation  rate  (ESR),  LDH,  chest  X-ray  and
bdominal  ultrasonography  (US).  When  PV  is  suspected,
creening  for  the  JAK2V617  mutation  is  critical.35 Accord-
ng  to  the  results  of  the  initial  evaluation,  the  investigation
hould  be  expanded  together  with  the  hematologist  encom-
assing  a  bone  marrow  biopsy  and  specific  imaging  exams  as
equired  for  each  case.

The  treatment  of  pruritus  related  to  hematologic  dis-
ases  is  a  challenge.  The  treatment  of  choice  aimed  at
he  underlying  disease  is  always  the  best  solution,  although
he  effectiveness  is  not  directly  proportional.  It  is  ques-
ioned  that  it  occurs  because  the  symptom  is  not  directly
elated  to  the  presence  of  abnormal  cells,  but  rather  to  the
mmunological  reaction  that  accompanies  the  disease.35,37

ymptomatic  measures  to  control  pruritus  are  necessary  in
any  cases,  due  to  the  significant  decrease  in  quality  of  life.
ntihistamines,  which  are  often  prescribed,  do  not  relieve
ymptoms  in  most  patients  and,  among  these,  the  first-
eneration  ones  lead  to  better  results  when  compared  to
he  second-generation  ones,  due  to  the  sedation  they  cause.
erotonin  reuptake  inhibitors  such  as  paroxetine,  the  anti-
onvulsants  gabapentin  and  pregabalin,  and  opioid  receptor
ntagonists  such  as  naltrexone  are  relatively  effective  in
ontrolling  this  symptom.  Phototherapy  is  also  effective  in
any  cases.34,35,37,39 Aspirin  has  shown  moderate  results  in
ases  of  PV,  and  recent  studies  have  encouraged  the  use  of
AK  and  mTOR  inhibitors  in  pruritus  related  to  PV  and  pri-
ary  myelofibrosis.40 Corticosteroids  can  be  used  to  control
ruritus  in  intractable  lymphomas.35 Recently,  aprepitant,

t
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14
s.  (B)  Bullous  form  with  a  lesion  similar  to  bullous  pemphigoid.

 neurokin-1  receptor  antagonist,  which  is  already  used  in
ruritus  of  cutaneous  lymphomas  and  solid  tumors,  has  been
entioned  in  the  treatment  of  pruritus  of  a  few  cases  of

ematologic  diseases  with  good  results.41 The  management
f  pruritus  in  patients  receiving  palliative  care  may  require
ther  options,  such  as  thalidomide,  which  is  avoided  as  a
onventional  use  in  cancer  patients  because  of  the  range
f  side  effects,  particularly  peripheral  neuropathy,  which
verlaps  with  other  drugs  already  being  used.35

rurigo

hronic  prurigo  (CP)  is  characterized  by  intense  pruri-
us,  associated  with  numerous  symmetrically  distributed
apules,  hyperkeratotic  or  excoriated  nodules,  and  scars,
ainly  on  the  lower  limbs  and  trunk  and  in  areas  acces-

ible  to  scratching.42,43 The  skin  between  the  lesions  is
reserved.44 CP  as  a sign  of  paraneoplastic  disease  is  seen
n  leukemia  and  Hodgkin’s  disease,43 and  is  rare  in  non-
odgkin’s  lymphoma.45

Patients  with  chronic  prurigo  should  undergo  a  detailed
edical  history,  and  careful  physical  examination,  including
alpation  of  lymph  nodes,  liver,  and  spleen.46 Comple-
entary  tests  should  be  performed  to  rule  out  underlying

omorbidities  and/or  malignancies,  according  to  the  his-
ory  and  physical  examination  findings.42 Frequent  clinical
ollow-up  is  suggested,  with  the  repetition  of  this  investiga-
ion  every  three  to  six  months  to  attain  an  early  definitive
iagnosis  of  possible  underlying  malignant  disease.46

The  initial  treatment  of  chronic  paraneoplastic  pruritus
ith  topical  corticosteroids,  phototherapy,  and  antihis-
amines  has  shown  to  be  ineffective.45 The  diagnosis  and
reatment  of  the  underlying  disease  induce  a  significant
mprovement  of  the  condition,  with  control  of  skin  lesions
nd  pruritus.45
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P.K.  de  Souza,  R.O.  A

asculitis

he  term  cutaneous  vasculitis  includes  a  wide  variety  of
linical  entities  that  have  as  a  common  feature  histopatho-
ogical  findings  with  perivascular  inflammation  and  blood
essel  damage.  There  is  no  single  consensus  on  the  best
ay  to  divide  the  vasculitis.  In  this  review,  the  authors  will
ddress  how  hematologic  malignancies  relate  to  cutaneous
mall  vessel  vasculitis  (CSVV).  They  will  also  address  two
ther  vasculitis  with  distinct  cutaneous  clinical  findings  or
aboratory  characteristics:  polyarteritis  nodosa  (PAN)  and
rythema  elevatum  diutinum  (EED).

utaneous  small  vessel  vasculitis

SVV  has  multiple  etiologies,  being  associated  with  neo-
lasms  in  3.8%---8%  of  cases,  mainly  lymphoproliferative
isorders.3,4,6 The  most  commonly  found  hematologic  dis-
rders  are  MDS,  but  there  are  also  reports  of  AML,  CML,
yelofibrosis,  PV,  and  essential  thrombocythemia.3,4,6,47

atients  with  paraneoplastic  vasculitis  are  often  older  than
atients  with  other  types  of  vasculitis,  and  classic  precipi-
ating  factors,  such  as  infections  or  vasculitis,  are  typically
ot  found  in  the  patient  history.48,49

The  mechanism  by  which  paraneoplastic  vasculitis  occur
s  not  fully  elucidated,  but  a  combination  of  factors  is
elieved  to  be  responsible:  abnormal  clearance  of  immune
omplexes,  binding  of  non-specific  antibodies  on  vascular
alls,  and  dysregulated  production  of  immunoglobulins.48

n  hematologic  cases,  it  is  suggested  that  increased  blood
iscosity  contributes  to  reducing  the  clearance  of  immune
omplexes  in  the  small  vessels  of  the  dermis.6

The  most  common  clinical  presentation  is  palpable  pur-
ura  that  does  not  disappear  with  digital  pressure,  usually
n  the  distal  lower  limbs,  but  also  affects  the  upper  limbs
nd  the  trunk.  The  lesions  are  painful  or  pruriginous.48,50

arely,  lesions  coalesce  into  plaques  or  form  hemorrhagic
ullae.4 Vasculitis  associated  with  hematologic  malignancies
ave  a  longer  duration  than  non-neoplastic  ones.6 Consti-
utional  symptoms  may  be  present,  such  as  weight  loss
nd  anorexia,  arthritis  and  arthralgia,  polyneuropathy,  and
bdominal  pain,  and  are  more  common  than  in  patients
ith  non-neoplastic  vasculitis.48 In  most  cases,  the  vasculi-

is  occurs  concomitantly  with  the  diagnosis  of  the  underlying
eoplasm,  and  it  may  precede  the  diagnosis  or  even  occur
t  a  subsequent  moment.51

Histopathological  findings  include  perivascular  neu-
rophil  infiltration,  fibrinoid  necrosis  of  the  vascular  walls,
he  presence  of  nuclear  dust,  and  erythrodiapedesis.4,6,48

istopathology  is  indistinguishable  from  non-paraneoplastic
asculitis.49 However,  the  finding  of  neoplastic  cells  in  the
nflammatory  infiltrate  suggests  the  diagnosis  of  leukemic
asculitis,  a  rare  presentation  of  leukemia  cutis,  associated
ith  a  worse  prognosis.6 Positive  rheumatoid  factors  and
ryoglobulins  can  be  found,  usually  at  low  titers  and  not
iagnostically  significant  for  other  entities.48

The  treatment  of  vasculitis  depends  on  the  treatment

f  the  associated  neoplasm,  as  well  as  its  prognosis.48 In
efractory  cases,  systemic  corticosteroid  therapy  can  be
mployed,  with  paraneoplastic  cases  being  more  resistant  to
reatment.4,6 Improvement  of  vasculitis  with  chemotherapy
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o  treat  the  hematologic  disorder,  with  subsequent  recur-
ence  of  skin  lesions,  is  a  sign  of  neoplastic  recurrence.6

olyarteritis  nodosa

AN  is  a  type  of  vasculitis  that  affects  small  and  medium-
ized  vessels  of  multiple  organs,  including  the  skin.  Among
ematologic  malignancies,  PAN  is  most  often  associated  with
airy  cell  leukemia.4 Among  myeloid  malignancies,  the  most
ommon  are  MDS  and  CMML.47

The  kidney  is  the  most  frequently  affected  organ  in
AN.  Renal  impairment  occurs  in  70%---80%  of  patients  and
anifests  as  renal  failure,  hypertension,  proteinuria,  or

ven  hematuria.  Spontaneous  and  bilateral  perirenal  hem-
rrhages  seem  to  be  more  common  in  patients  with  MDS,
s  well  as  hemorrhages  in  other  organs.  This  fact  is  likely
aused  by  the  simultaneous  presence  of  thrombocytopenia
nd  other  coagulation  disorders  in  combination  with  vascular
bnormalities.47

In  the  skin,  paraneoplastic  PAN  presents  with  the  same
haracteristics  as  the  classic  form:  subcutaneous  nodules,
alpable  purpura,  livedo  reticularis  or  racemosa,  ulcer-
tions  and  bullae.  The  lower  limbs  are  preferentially
ffected,  followed  by  the  upper  limbs  and  trunk.  Other
ystemic  manifestations  include  fever,  asymmetric  pol-
arthritis,  abdominal  pain,  and  peripheral  neuropathies.3,4

The  typical  histopathological  finding  is  necrotizing  vas-
ulitis  of  medium-sized  vessels,  found  in  the  skin  or  other
ffected  organs.  P-ANCA  (anti-neutrophil  cytoplasmic  anti-
ody)  is  found  in  up  to  20%  of  cases  of  cutaneous  PAN,  being
enerally  absent  in  systemic  vasculitis.4

Treatment  is  based  on  the  control  of  the  underlying
isease,  high-dose  systemic  corticosteroid  therapy  with  a
ossible  association  with  other  immunosuppressants  such
s  methotrexate  or  cyclophosphamide.  The  development  of
asculitis  in  patients  with  MDS  is  associated  with  a  worse
rognosis  of  the  underlying  disease.3

rythema  elevatum  diutinum

rythema  elevatum  diutinum  (EED)  is  a  chronic  and
are  form  of  localized  leukocytoclastic  vasculitis,  initially
escribed  by  Hutchinson  in  1888.  In  the  initial  description,
t  was  divided  into  two  forms,  the  first  being  more  common
n  elderly  men  and  the  second  being  found  in  young  women
ith  associated  rheumatologic  diseases.  Both  forms  are  cur-

ently  described  as  the  same  entity  and  the  term  ‘diutinum’
eans  ‘‘long-lasting’’  and  refers  to  the  long  and  recurrent

haracteristic  of  the  disease.52

Clinical  lesions  present  as  erythematous-violaceous
apules,  nodules,  or  plaques  with  a  predilection  for  limb
xtensor  surfaces.4 Cutaneous  involvement  occurs,  in  order
f  prevalence,  on  the  dorsum  of  the  hands,  elbows,
egs,  knees,  and  feet,  and  eventually  the  palmoplan-
ar  region.52,53 Occasionally,  the  lesions  resemble  vesicles,
emorrhagic  nodules,  or  ulcerations.53 They  are  usually
symptomatic  but  may  present  with  pruritus,  pain,  or  even

nderlying  arthralgia.52 Older  lesions  with  partial  resolution
re  yellowish  or  brownish  in  color,  resembling  a  xanthoma.53

Histopathology  of  early  lesions  discloses  leukocytoclas-
ic  vasculitis  that  progresses  to  perivascular  fibrosis,  with
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xtracellular  lipid  deposition  in  the  advanced  stages  of
he  disease.52 Wedge-shaped  polymorphonuclear  infiltrates
ccur  with  fibrin  deposition  on  the  superficial  and  mid-
ermis.53 The  absence  of  polymorphonuclear  leukocytes
hould  suggest  another  diagnosis.53

The  pathophysiology  involves  the  deposition  of  immune
omplexes  in  small  vessels,  leading  to  an  inflammatory
esponse  with  leukocyte  recruitment.52 The  most  common
ssociations  are  with  infectious  conditions  such  as  HIV,  often
o-infected  with  viral  hepatitis,  cytomegalovirus  (CMV),  or
ther  opportunistic  infections,  in  addition  to  tuberculosis
nd  recurrent  streptococcal  infection.53 In  30%  of  cases,  it
s  associated  with  autoimmune  diseases  such  as  rheumatoid
rthritis,  systemic  lupus  erythematosus,  or  celiac  disease.52

t  may  also  be  related  to  several  hematologic  malignancies,
articularly  IgA  monoclonal  gammopathies54 and  MDS.  More
arely,  it  is  associated  with  MM,  CML,  and  non-Hodgkin’s
ymphoma.6,55

The  dermatologic  presentation  may  precede  the  hemato-
ogic  picture  by  many  years.55 Spontaneous  regression  occurs
n  average  five  to  ten  years  after  the  diagnosis.53 However,
here  have  been  reports  of  longer  periods,  such  as  25  to  39
ears.55 The  treatment  of  choice  is  oral  dapsone;6 in  addi-
ion,  control  of  the  underlying  disease  is  related  to  control
f  EED  in  some  cases.55 Treatment  with  intralesional  med-
cations  or  even  surgical  excision  is  only  recommended  in
ocalized  cases.

araneoplastic  pemphigus

araneoplastic  pemphigus  (PNP)  is  a  rare  variant  of  pem-
higus,  initially  described  by  Anhalt  et  al.  in  1990,  who
ifferentiated  this  entity  from  pemphigus  vulgaris,  when
hey  demonstrated  an  association  with  malignant  neoplasms
nd  the  presence  of  antibodies  against  desmoplakin  I  and
P  230  antigen.56 It  is  a  rare  disease,  with  about  500  cases
escribed  in  the  literature,  and  occurs  in  any  age  group,
ncluding  children,  but  the  mean  age  is  64.7  years.57,58 Some
tudies  show  it  seems  more  likely  to  affect  the  male  sex,
hile  others  show  no  gender  predilection.59---61 Due  to  its
istinct  clinical,  histopathological,  and  immunological  char-
cteristics  and  its  association  with  higher  mortality  than
ther  types  of  pemphigus,  the  dermatologist  must  be  atten-
ive  to  the  diagnosis  of  this  disease.

The  association  with  neoplasms  or  hematologic  disorders
s  found  in  more  than  84%  of  cases.  Lymphoproliferative
iseases  are  the  most  frequently  associated,  with  non-
odgkin’s  lymphoma  being  the  most  common  one  (38.6%
f  all  cases  of  PNP),  followed  by  CLL  (18.4%),  Castle-
an’s  disease  (18.4%),  thymomas  (5.5%),  Waldenström’s
acroglobulinemia  (1.2%),  Hodgkin’s  lymphoma  (0.6%),  and
onoclonal  gammopathy  (0.6%).57 The  neoplasm  is  usually
iagnosed  before  the  PNP  manifestation.  However,  30%  of
ases  have  the  cutaneous  manifestation  before  the  diagnosis
f  the  occult  neoplasm.62

The  main  clinical  feature  of  PNP  is  stomatitis,  erosions
hat  progress  to  severe  refractory  oral  and  conjunctival

lcerations  that  affect  the  entire  surface  of  the  oropharynx,
xtending  to  the  vermilion  of  the  lips.63

Two-thirds  of  the  patients  have  severe  pseudomem-
ranous  conjunctivitis,  which  can  lead  to  scarring  and
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bliteration  of  the  conjunctival  fornices.  Lesions  in  the
asopharynx,  esophagus,  vaginal,  labial,  penile,  and  peri-
nal  mucosa  are  also  found.60

The  cutaneous  lesions  usually  appear  after  the  mucosal
esions  and  are  polymorphic:  erythematous  macules,  flac-
id  bullae,  pemphigus  vulgaris-like  erosions  (Fig.  5),  tense
ullae,  lichenoid  eruptions,  and  erythema  multiforme-like
esions.  The  picture  is  usually  diffuse  with  a  predilection  for
he  trunk  and  proximal  extremities,  affecting  more  than  50%
f  the  integument  or  even  causing  erythroderma.60 The  head
nd  face  are  usually  spared.  However,  in  patients  receiving
adiotherapy,  the  lesions  may  initially  concentrate  at  the
rradiated  site  with  further  dissemination,  and  a  potential
isdiagnosis  of  radiation  dermatitis.64 Palmoplantar  and  nail

nvolvement  with  paronychia  is  usually  present.60 The  pres-
nce  of  erythema  multiforme-like  lesions  on  palms  and  soles
s  useful  to  differentiate  from  pemphigus  vulgaris,  in  which
almoplantar  lesions  are  uncommon.

Lichenoid  lesions  predominate  in  children  and  in  East
sian  populations  and  may  have  clinical  and  histopathologi-
al  characteristics  that  are  similar  to  erythema  multiforme
r  graft-versus-host  disease  (GvHD).59,63

Some  patients  develop  bronchiolitis  obliterans,  which
an  lead  to  fatal  respiratory  failure  and  is  a  major  cause
f  death  in  patients  with  PNP.57,65

The  pathophysiology  of  PNP  is  more  complex  than  that
f  pemphigus  vulgaris  and  is  yet  to  be  defined;  humoral
nd  cell-mediated  autoimmune  responses  are  involved  in  its
nset.  Theories  about  the  pathogenesis  of  PNP  include:

 Emergence  of  an  immune  response  against  neoplastic
antigens  with  cross-reaction  to  epithelial  antigens

 Production  of  antibodies  by  tumor  components  against
epidermal  antigens

 Dysregulation  of  the  immune  system,  with  an  exaggerated
synthesis  of  cytokines  such  as  IL-6,  leading  to  differenti-
ation  of  B  cells,  the  levels  of  which  are  elevated  in  PNP.66

The  antibodies  that  are  most  commonly  found  in  PNP  are
hose  against  envoplakin,  periplakin  and  �2-macroglobulin-
ike  protein  1.  IgG  antibodies  against  desmoglein  3  or  1  are
arely  found  unlike  in  pemphigus  vulgaris.  Other  autoanti-
odies  found  are  those  against  desmocollin  or  BP180/BP230.
or  the  serological  diagnosis,  plakin-rich  substrates  should
e  used  for  indirect  immunofluorescence,  such  as  mouse
ladder,  instead  of  human  skin  or  monkey  esophagus.6

Due  to  the  assortment  of  clinical  manifestations,
he  variability  of  histopathological  findings  is  high.  In
any  stomatitis  lesions,  only  inflammation,  necrosis  and

uprabasal  acantholysis  are  found  in  the  perilesional
ucosa.  Intact  bullae  show  suprabasal  acantholysis;  how-

ver,  unlike  other  types  of  pemphigus,  there  is  significant
nflammatory  infiltrate  even  in  early  lesions.  Non-bullous
esions  may  show  keratinocyte  necrosis,  lymphocytic  infil-
rate  in  the  epidermis,  vacuolar  changes,  and  interface
ermatitis.  Immunofluorescence  shows  intraepithelial  anti-
gG  antibodies,  although  false  negative  results  are  more
ommon  in  PNP  than  in  pemphigus  vulgaris,  requiring  multi-

le  biopsies  for  the  diagnosis.  A  small  number  of  cases  also
ave  positive  IgG  on  the  basement  membrane.66

Anhalt  proposed  a  redefinition  of  the  original  diagnostic
riteria  in  2004,  where  he  considers  as  the  minimum  cri-
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igure  5  Paraneoplastic  pemphigus.  (A)  Erosions  on  the  entire
o pemphigus  vulgaris  lesions.

eria  for  PNP  diagnoses  with  a  high  degree  of  confidence:
1)  Erosive  and  progressive  stomatitis,  with  preferential
nvolvement  of  the  tongue;  (2)  Histopathological  findings
f  acantholysis,  lichenoid  alterations,  or  interface  dermati-
is;  (3)  Demonstration  of  antiplakin  autoantibodies,  which
re  the  key  serological  marker  of  PNP;  (4)  Demonstration  of
uperjacent  lymphoproliferative  disease.  In  cases  where  the
eoplasm  is  not  present  before  the  diagnosis,  it  is  usually
ssociated  with  Castleman  disease,  abdominal  lymphoma,
hymoma,  or  retroperitoneal  sarcomas,  detected  by  com-
uted  tomography  (CT)  scans  of  the  chest,  abdomen,  and
elvis.66

The  differential  diagnosis  will  depend  on  the  pre-
ominant  clinical  lesions.  In  patients  with  exclusive  oral
nvolvement,  the  differential  diagnoses  include  pemphigus
ulgaris,  oral  lichen  planus,  and  major  aphthous  stomatitis.
n  patients  with  predominant  lichenoid  lesions,  one  must  dif-
erentiate  between  lichen  planus  and  GvHD.  Patients  with
utaneous  and  oral  lesions  may  pose  a  difficult  diagnosis
etween  pemphigus  vulgaris  and  PNP.  Some  characteristics
ifferentiate  these  two  diseases:  pemphigus  vulgaris  shows
iscreet,  superficial  oral  involvement,  with  areas  of  healthy
ucosa,  while  PNP  presents  as  a  diffuse,  deep  and  often

ecrotic  condition.  Pemphigus  vulgaris  rarely  affects  mucous
embranes  other  than  the  oral  mucosa.  While  pemphigus

ulgaris  is  commonly  found  on  the  scalp  and  spares  the  pal-
oplantar  areas,  PNP  affects  the  palms  and  soles  and  usually

pares  the  scalp.  Finally,  Nikolky  sign  is  positive  in  pemphi-
us  vulgaris  and  negative  in  PNP.67

A  small  number  of  patients  with  recurrent  erythema  mul-
iforme  have  positive  antibodies  against  desmoplakin  and
ill  have  positive  indirect  immunofluorescence  on  blad-
er  epithelium.  However,  unlike  PNP  cases,  these  patients
on’t  have  (1)  underlying  malignancy;  (2)  antibodies  against
lakins  more  specific  for  PNP,  such  as  envoplakin  and
eriplakin,  and  (3)  the  antibodies  are  transient  and  only
etectable  during  episodes  of  active  disease.66

The  prognosis  of  PNP  depends  on  the  associated  neo-

lasm.  After  the  autoimmune  disease  onset,  even  with
reatment  and  cure  of  the  hematologic  disease,  there  is  a
ossibility  that  PNP  will  progress.  In  patients  with  benign
eoplasms  or  localized  tumors,  tumor  excision  can  substan-
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al  vermilion  surface.  (B)  Ulcerations  on  the  upper  back,  similar

ially  improve  or  even  lead  to  remission  of  pemphigus.  In
atients  with  tumors  treated  surgically,  about  50%  go  into
emission.  This  remission  occurs  within  one  to  two  years
fter  surgery,  and  immunosuppressive  therapy  is  typically
sed  during  this  period.67

There  are  no  randomized  clinical  trials  (RCTs)  on  treat-
ent  of  PNP  due  to  the  rarity  of  the  disease,  but  regimens

uggested  in  the  literature  include  the  combination  of  pred-
isone,  cyclosporine,  and  cyclophosphamide  with  tapering
oses  as  clinical  improvement  occurs.64 Other  therapeutic
ptions  such  as  dapsone,  azathioprine,  plasmapheresis,  pho-
opheresis,  and  immunoglobulins  have  been  used,  but  none
howed  relevant  efficacy.  Skin  lesions  respond  more  quickly
o  therapy,  whereas  stomatitis  is  refractory  to  treatment.66

Patients  with  malignant  neoplasms  have  worse  responses
o  immunosuppressive  therapies  and  cases  associated  with
on-Hodgkin’s  lymphoma  seem  to  have  a  worse  prognosis
han  patients  with  CLL.  Almost  all  patients  with  LNH  or  CLL
ill  die  within  three  months  to  two  years  after  the  diag-
osis.  Systemic  corticosteroid  therapy  may  lead  to  partial
mprovement  of  lesions  but  not  their  resolution.6

Despite  the  good  response  to  rituximab  in  patients  with
emphigus  vulgaris  and  pemphigus  foliaceus,  the  response  in
NP  is  much  less  consistent.  Complete  remission  is  rare,  and
here  are  cases  of  PNP  described  in  patients  who  received
ituximab  as  part  of  the  chemotherapy  for  the  malignancy.58

Alemtuzumab,  a  monoclonal  antibody  against  CD52
xpressed  on  T  and  B  lymphocytes,  has  shown  to  be
romising  in  the  treatment  of  some  cases  related  to  hema-
ologic  malignancies,  but  has  not  prevented  the  progression
f  pulmonary  disease  and  is  associated  with  significant
mmunosuppression  after  treatment.58

cquired  ichthyosis

cquired  ichthyosis  (AI),  unlike  ichthyosis  vulgaris  (IV)
anifests  more  frequently  in  adulthood,  although  the
linical  picture  is  similar.  The  clinical  manifestations
nclude  rhomboid  scales,  which  range  from  rough  skin  to
amellar  desquamation  resembling  fish  scales,  with  free
orders,3,49,68 hypochromic  to  gray  or  brownish  color,  with
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 diameter  ranging  from  less  than  1  mm  to  more  than  1  cm.
t  affects  mainly  the  trunk  and  limbs,  is  more  pronounced
n  the  extensor  surfaces,  generally  spares  flexures,  and
ffects  the  lower  extremities  to  a  greater  extent  than  the
pper  ones.  Skin  lesions  cause  pruritus,  which  may  also  be
resent  in  normal-appearing  areas;  excoriations  secondary
o  pruritus  are  often  found.49,68 It  occurs  when  the  corni-
cation  process  is  interrupted,  resulting  in  hyperkeratosis,
esquamation,  and  skin  barrier  function  abnormalities.  The
athogenesis  is  unknown  but  reduced  dermal  lipid  synthe-
is  and  cholesterol  deficiency  are  frequently  seen  in  these
atients  and  are  likely  to  be  involved  in  the  pathogenesis.3,68

The  clinical  and  histopathological  aspects  are  not  enough
o  differentiate  IV  from  AI,  and  a  detailed  clinical  history  is
rucial.  Essentially,  all  hereditary  forms  of  ichthyosis  will
resent  clinically  before  the  age  of  13  years;  in  general,
here  is  a  positive  family  history  and  early  age  of  onset,
avoring  the  diagnosis  of  IV  in  these  cases.49,68

Histopathology  reveals  an  increase  in  the  stratum
orneum,  a  reduced  granular  layer  and  a  spinous  layer  with
ormal  thickness.  The  absence  of  an  inflammatory  infiltrate
n  the  dermis  is  among  the  typical  histopathological  findings.
pidermal  thinning  has  been  documented,  as  well  as  the
resence  of  a  mild  perivascular  lymphohistiocytic  infiltrate
n  the  papillary  dermis,  with  no  evidence  of  vasculitis.49,68,69

After  the  diagnosis  of  AI  has  been  established,  the  patient
hould  be  evaluated  for  a  possible  triggering  factor.  AI  can
e  due  to  malignant  disease,  non-malignant  disease,  or  a
rug  reaction.  If  related  to  systemic  disease,  the  cutaneous
anifestation  occurs  before  or  after  its  identification.  The  AI

ntensity  may  be  associated  with  the  severity  or  recurrence
f  the  internal  cause.68

The  association  between  adult  AI  and  malignancy  is  a
requent  one,  including  Hodgkin’s  disease,  non-Hodgkin’s
ymphoma,  cutaneous  T-cell  lymphoma  (CTCL),  leiomyosar-
oma,  mycosis  fungoides,  MM,  Kaposi’s  sarcoma,  and,  rarely,
olid  tumors,  such  as  carcinoma  of  the  ovary,  breast,  lung
nd  uterine  cervix.  The  most  commonly  reported  malignancy
n  AI  is  Hodgkin’s  disease.  However,  there  are  other  poten-
ial  causes  of  acquired  ichthyosis,  including  malnutrition,
ypothyroidism,  sarcoidosis,  and  drugs  such  as  nicotinic  acid
nd  clofazimine.49,68

The  differential  diagnoses  include  IV  and  Refsum  disease.
efsum  disease  should  be  suspected  in  cases  of  ichthyosis
hat  present  from  adolescence  to  the  3rd decade  of  life  and
re  associated  with  neurological  findings  such  as  decreased
isual  acuity,  sensory  neuropathy,  and  ataxia.68

Skin  hydration  and  keratolytic  agents  are  useful  as  treat-
ent.  Ichthyosis  typically  regresses  once  the  underlying
isease  goes  into  remission.49,68

rythema  nodosum

rythema  nodosum  (EN)  is  the  most  common  form  of  panni-
ulitis  and  is  characterized  by  painful  erythematous  nodules,
ainly  affecting  the  lower  limbs.  It  is  more  common  in
omen  and  has  a  peak  incidence  in  the  population  aged  20
o  30  years.70,71

The  clinical  course  of  EN  is  characterized  by  acute
nset  of  painful,  erythematous  nodules  and  plaques  mea-
uring  one  to  six  cm  in  diameter.  The  lesions  are  bilateral
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nd  symmetrical,  normally  distributed  in  the  distal  lower
xtremities  in  the  pretibial  areas,  although  the  lesions  can
lso  affect  the  ankles,  thighs,  and  forearms.70 They  are
sually  self-limiting,  resolving  in  two  to  eight  weeks,  chang-
ng  from  a  bright  red  discoloration  to  a  yellow-brown  or
lue-green  discoloration,  similar  to  a hematoma.  The  coex-
stence  of  lesions  at  different  stages  of  evolution  can  be
bserved  in  the  same  patient.  The  nodules  regress  with-
ut  ulceration,  scarring,  or  atrophy,  and  recurrence  is  not
ncommon.70,71

Skin  lesions  are  often  accompanied  by  systemic  symptoms
uch  as  fever,  malaise,  headaches,  gastrointestinal  com-
laints  (such  as  abdominal  pain,  vomiting,  and  diarrhea),
oughing,  lymphadenopathy,  weight  loss,  and  arthralgia,
articularly  in  the  ankles  and  knees.  Some  of  these  findings
uggest  EN  is  secondary  to  a  systemic  disease,  and  these
ndings  are  likely  to  provide  important  diagnostic  clues.70

The  pathogenesis  of  erythema  nodosum  is  unknown,
lthough  it  seems  to  be  a  hypersensitivity  response  to  a
ariety  of  antigenic  stimuli.  It  has  also  been  proposed  that
NF-�  and  IL1-�, released  by  myelomonocytic  cells,  may  be

nvolved.70,71

The  diagnosis  is  usually  attained  through  the  character-
stic  clinical  picture.  However,  it  must  be  confirmed  by  an
ncisional  or  deep  excisional  biopsy,  containing  a  generous
ortion  of  subcutaneous  fat.  Once  the  pathological  diagnosis
s  made,  the  real  challenge  is  to  identify  the  underlying  eti-
logy,  if  present,  before  considering  it  to  be  idiopathic.4,70

istopathology  predominantly  shows  septal  panniculitis  and
he  absence  of  primary  vasculitis.4

The  main  differential  diagnoses  are  erythema  induratum
f  Bazin,  superficial  thrombophlebitis,  panniculitis-like  T-
ell  lymphoma,  and  other  forms  of  panniculitis.  Histopathol-
gy  is  essential  for  a  more  accurate  diagnosis.70

Although  the  etiology  is  mainly  idiopathic,  ruling  out
n  underlying  disease  is  critical  before  diagnosing  ery-
hema  nodosum.  Erythema  nodosum  can  be  the  first  sign
f  a systemic  disease,  such  as  infections,  inflammatory  dis-
ases,  neoplasms,  and  dug  reactions.  The  most  common
dentifiable  causes  are  streptococcal  infections,  primary
uberculosis,  sarcoidosis,  Behcet’s  disease,  inflammatory
owel  disease,  dug  reactions,  and  pregnancy.  According  to
he  literature,  32%  to  72%  of  EN  cases  remain  of  unknown
tiology.4,70

An  underlying  malignancy  may  be  responsible  for  EN
ymptoms  in  patients  with  an  unexplained  picture  and  con-
titutional  symptoms.  Hematologic  malignancies,  such  as
eukemia  and  lymphoma,  including  AML,  CML,  and  CMML,
mong  others,  are  most  often  associated  with  EN  lesions,
nd  more  rarely,  with  solid  neoplasms.  In  some  cases,  EN
esions  indicate  disease  recurrence.  Patients  with  recurrent
N  or  poor  response  to  conventional  treatments  should  be
nvestigated  for  an  underlying  malignancy.4,70

The  investigation  for  suspected  diseases  should  be
arried  out  with  a  careful  clinical  history  and  physical  exami-
ation.  Systemic  symptoms  or  altered  laboratory  test  results
avor  secondary  EN.  The  initial  laboratory  investigation
hould  include  a  complete  blood  count,  ESR,  C-reactive  pro-

ein,  antistreptolysin  O  titer,  throat  swab  culture,  screening
or  tuberculosis  in  endemic  areas,  and  chest  X-ray.  A  preg-
ancy  test  should  be  performed  on  all  women  of  childbearing
ge.70,72
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P.K.  de  Souza,  R.O.  A

The  initial  approach  comprises  symptomatic  support
hrough  compression  bandages  and  limb  elevation,  aim-
ng  at  reducing  edema  and  alleviating  pain.70 Non-steroidal
nti-inflammatory  drugs  (NSAIDs)  can  be  used  for  pain  con-
rol.  The  use  of  systemic  corticosteroids,  potassium  iodide,
olchicine,  dapsone,  and  hydroxychloroquine  has  also  been
escribed.4,70

Specific  therapy  should  be  dedicated  to  the  underlying
ssociated  condition  when  it  is  identified.4,72

lane  xanthoma

iffuse  plane  xanthoma  (DPX)  is  a  rare  disease,  which
elongs  to  the  group  of  non-Langerhans  histiocytoses  and
ffects  mainly  adults,  of  both  sexes.73,74 Most  patients  are
ormolipidemic,  but  it  also  occurs  in  cases  of  hyperlipopro-
einemia  types  2  to  4.  The  presence  of  cutaneous  xanthoma
ith  normal  plasma  lipids  requires  further  investigation
nd  continuous  monitoring  for  an  underlying  hematologic
ondition.49,75

It  presents  as  irregular,  diffuse,  symmetrical,  and  asymp-
omatic  yellow-orange  plaques  or  macules,  affecting  any
art  of  the  body,  predominantly  the  face,  trunk  and  intert-
iginous  areas,  such  as  the  axillae.  It  is  usually  accompanied
r  preceded  by  xanthelasma.49,73,74

Extracutaneous  lesions  can  be  observed  in  the  oral  cav-
ty,  eyes,  tendons,  aortic  valve,  muscles  and  gastrointestinal
ystem.73

Diffuse  plane  xanthomas  are  described  in  association  with
M,  monoclonal  gammopathies,  and,  less  frequently,  lym-
hoproliferative  disorders.73,74

The  pathogenesis  of  DPX  is  not  clearly  defined.  In  cases
here  there  is  a  correlation  with  gammopathies,  some
uthors  believe  that  paraprotein-lipoprotein  complexes  are
eposited  in  the  skin.  Others  suggest  infiltration  of  leukemic
ells  with  subsequent  xanthomization.73,74

Histopathologically,  foam  cells  -  macrophages  with  lipid
roplets  -  are  present  and  a  variable  number  of  Touton
iant  cells,  lymphocytes,  and  foamy  histiocytes  can  be  seen
n  the  upper  dermis  and  occasionally  show  a  perivascular
ocation.73,74

The  differential  diagnoses  include  hyperlipidemic  xan-
homas  and  necrobiotic  xanthogranuloma.73,74

The  prognosis  depends  on  the  underlying  condition  and
reatment  should  be  directed  at  the  underlying  disease.
emission  of  the  hematologic  condition  results  in  cutaneous
mprovement,  with  relapse  being  indicated  by  recurrence  of
he  skin  lesions.49,73

ecrobiotic  xanthogranuloma

ecrobiotic  xanthogranuloma  (NXG)  is  an  uncommon
on-Langerhans  cell  histiocytosis  affecting  the  skin  and
xtracutaneous  tissues,  with  a  predilection  for  the  perior-
ital  region.76,77 It  may  affect  the  eye,  leading  to  proptosis,
lepharoptosis,  and  ocular  motility  limitation.77 Internal
rgans  may  also  be  affected,  including  the  gastrointestinal

nd  respiratory  tracts.77---79 Rare  cases  present  with  lesions
n  the  trunk  or  extremities,  without  facial  involvement.80

NXG  lesions  most  often  start  in  the  periorbital  region,
rogressing  to  the  trunk  and  extremities.77,78 This  disease
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s  characterized  by  multiple  asymptomatic  yellowish  to
eddish-brown  indurated  papules  and  nodules  that  slowly
rogress  to  large  plaques  involving  the  dermis  and  subcu-
aneous  tissue.77 Ulceration,  telangiectasias,  atrophy,  and
ruritus  may  also  be  present  and  are  most  commonly
bserved  in  the  periorbital  region.77,78

The  median  age  of  onset  is  the  6th decade  of  life,  with
ases  being  reported  in  the  age  range  of  17  to  85  years,  with
o  sex  predilection.80

In  approximately  80%  of  patients,  monoclonal  gammopa-
hy  is  identified,  resulting  from  plasma  cell  dyscrasia  or
ymphoproliferative  disorder.76---78 Only  10%  of  cases  have
een  observed  to  progress  to  MM.80

Other  reported  associations  include  non-Hodgkin’s  lym-
homa,  Hodgkin’s  lymphoma,  Waldenström’s  macroglob-
linemia,  MDS,  CLL,  and  amyloidosis.77,80,81 All  patients
hould  be  investigated  for  hematologic  and  lymphoprolif-
rative  disorders.77

Multiple  myeloma  that  develops  in  patients  with  NXG
eems  to  have  a  relatively  benign  behavior,  with  90%  to
00%  of  patients  having  a  survival  of  ten  to  15  years.80 The
athogenesis  of  NXG  is  yet  to  be  fully  understood.77

NXG  and  plane  xanthoma  (PX)  are  two  distinct  forms  of
anthoma;  cases  reporting  the  coexistence  of  NXG  and  XP
t  the  same  time  are  rare.82 If  a  new  NXG  lesion  develops
n  a  patient  with  PX,  a  hematologic  disease  assessment  is
trongly  recommended.82

Thinned  or  normal  epidermis,  extensive  areas  of  necro-
iosis,  and  granulomatous  infiltrate  with  foreign  body  giant
ells,  Touton  giant  cells,  and  foam  cells  may  be  seen
n  histopathological  examination.76,77 Although  there  is  no
pecific  histopathological  pattern  for  NXG,  these  changes,
ssociated  with  the  characteristic  clinical  picture,  favor  this
iagnosis.76,77

Treatment  options  include  topical  and  systemic  corticos-
eroids,  thalidomide,  high-dose  intravenous  immunoglobulin
IVIg),  chlorambucil,  cyclophosphamide,  fludarabine,  rit-
ximab,  melphalan,  infliximab,  interferon-�, cladribine,
ydroxychloroquine,  azathioprine,  methotrexate,  laser
herapy,  radiation  therapy,  surgery,  PUVA,  plasmapheresis
nd  extracorporeal  photopheresis,  with  variable  and  unpre-
ictable  responses.76,77,79

Treatment  of  the  monoclonal  gammopathy  with  alky-
ating  agents  does  not  necessarily  influence  skin  disease
ctivity.77,78

NXG  has  a chronic,  progressive,  and  indolent  course.  The
rognosis  depends  on  the  severity  of  the  extracutaneous
anifestations,  the  presence  of  hematologic  neoplasms,  and

omplications  of  the  cutaneous  lesions.80

cleromyxedema

cleromyxedema  is  a rare  disease  that  mainly  affects  adult
ndividuals  between  30  and  80  years  of  age,  regardless  of
thnicity  or  sex.  It  has  been  rarely  reported  in  infants  and
oung  children.83,84 The  condition  is  often  associated  with
onoclonal  gammopathies  and  the  disease  progresses  to

efinitive  MM  in  less  than  10%  of  cases.  The  association  with
ther  hematologic  malignancies,  such  as  Hodgkin’s  and  non-
odgkin’s  lymphoma,  Waldenström’s  macroglobulinemia,
nd  CMML  or  visceral  carcinomas  has  been  reported.49,83
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Anais  Brasileiros  de  Derm

It  manifests  as  a  generalized  eruption  of,  firm,  waxy-
ooking,  closely  spaced,  dome-shaped,  or  flat  papules
easuring  2  to  3  mm,  affecting  the  hands,  forearms,  head,

eck,  trunk,  and  upper  thighs.49,83 The  papules  are  often
rranged  in  a  linear  array  and  the  surrounding  skin  is  shiny
nd  indurated  (sclerodermoid).  Subcutaneous  nodules  are
arely  present.  The  glabella  is  typically  affected,  with  deep
ongitudinal  grooves  that  result  in  characteristic  leonine
acies.83 Deep  grooves  are  occasionally  evident  on  the  trunk
r  limbs,  resulting  in  the  ‘‘Shar  Pei  sign’’.  Erythema,  edema,
nd  brownish  color  occur  in  unaffected  areas;  pruritus  is
ommon.  Eyebrows,  axillary  and  pubic  hair  are  occasionally
parse  in  these  patients.  Mucous  membranes  are  spared.
s  the  disease  progresses,  erythematous  and  infiltrated
laques  appear,  with  consequent  stiffening  of  the  skin,  scle-
odactyly  and  decreased  motility  of  the  mouth  and  joints.
ver  the  proximal  interphalangeal  joint,  a  plaque  with  a
entral  depression  and  a  raised  border  (due  to  skin  thick-
ning)  can  be  seen  and  is  referred  to  as  the  ‘‘doughnut
ign’’.49,83

In  patients  with  scleromyxedema,  the  most  common
xtracutaneous  manifestations  are  neurologic,  rheumato-
ogic,  and  cardiac  abnormalities.83

The  pathogenesis  of  scleromyxedema  is  unknown.  The
ain  hypothesis  is  that  circulating  cytokines,  such  as  IL-1,
NF-�and  TGF-�, which  stimulate  the  synthesis  of  gly-
osaminoglycans  and  the  proliferation  of  fibroblasts  in  the
kin,  may  play  a  role  in  lesion  development.  The  clinical
emission  of  scleromyxedema  after  autologous  hematopoi-
tic  stem-cell  transplantation  (HSCT)  suggests  that  the  bone
arrow  may  be  a  source  of  these  cytokines.  Despite  the

requent  association  with  monoclonal  gammopathy,  para-
rotein  levels  generally  do  not  correlate  with  disease
everity  and  progression,  or  response  to  treatment.83

The  diagnosis  of  scleromyxedema  is  based  on  the  follow-
ng  clinicopathological  criteria:

 Generalized/diffuse  papular  and  sclerodermoid  eruption;
 Triad  of  mucin  deposition  (mainly  consisting  of  hyaluronic

acid  in  the  upper  and  middle  reticular  dermis),  fibroblast
proliferation  and  fibrosis;

 Monoclonal  gammopathy;
 Absence  of  thyroid  disorder.83,85,86

The  main  disorders  to  be  considered  in  the  differ-
ntial  diagnosis  are  scleredema,  localized  scleroderma,
ystemic  sclerosis,  nephrogenic  systemic  fibrosis,  and  lichen
yxedematosus.83,85

The  therapeutic  options  include  interventions  aimed  at
reating  associated  plasma  cell  dyscrasia.85,86

Due  to  the  rarity  of  the  disease,  there  is  no  spe-
ific  effective  treatment.  First-line  therapy  is  intravenous
mmunoglobulin  (IVIg)  at  a  dose  of  2  g/kg,  divided  over
wo  to  five  consecutive  days,  administered  monthly.87,88 The
echanism  by  which  IVIg  acts  in  scleromyxedema  is  unclear,
ut  should  be  considered,  particularly  in  patients  with  dete-
ioration  of  cutaneous  symptoms  or  life-threatening  internal

rgan  involvement.83---85

When  IVIg  treatment  is  not  indicated  or  when  an
nsufficient  response  occurs,  thalidomide  (or  lenalidomide)
nd  systemic  glucocorticoids  are  the  next-line  treatment
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ptions.  Thalidomide  and  systemic  glucocorticoids  are
dministered  alone  or  in  combination  with  IVIg.81,85

Other  skin-targeting  strategies,  such  as  extracorporeal
hotopheresis,  PUVA,  electron  beam  therapy,  topical  cor-
icosteroids,  and  retinoids  have  been  tried  with  varying
egrees  of  success.83,85 Patients  may  benefit  from  inter-
entions  aimed  at  treating  the  associated  plasma  cell
yscrasia.85

onclusion

s  reviewed  in  both  articles  (part  I and  part  II),  cutaneous
anifestations  precede,  accompany,  or  are  identified  after

he  diagnosis  of  hematologic  neoplasms.  Thus,  the  identifi-
ation  of  these  entities  and  their  possible  relationship  with  a
robable  underlying  disease  has  significant  diagnostic  value.

The  importance  of  recognizing  the  dermatological  dis-
ases  associated  with  hematologic  neoplasms  is  evident,
s  the  cutaneous  involvement  worsens  the  morbidity  of
he  patient  who  requires  specific  dermatologic  treatment.
oreover,  the  presence  of  the  skin  disease  may  worsen  the
rognosis  of  the  underlying  hematologic  condition  and  possi-
ly  trigger  the  need  for  a  change  in  the  systemic  therapeutic
upport.

Everything  discussed  in  this  review  highlights  the  impor-
ance  of  knowing  the  cutaneous  manifestations  that
ccompany  systemic  conditions,  whether  for  the  simple  care
o  be  offered  to  the  patient  and  consequent  maintenance  of
uality  of  life,  but  mainly  for  the  early  warning  of  the  exis-
ence  of  an  occult  neoplasm  or  the  worsening  of  an  existing
ne.

In  cancer  patients,  comorbidities  add  up,  and  derma-
ologic  differential  diagnosis  is  a  challenge.  Neoplastic,
nflammatory,  and  infectious  etiologies  should  be  con-
idered,  in  addition  to  pharmacodermias.  The  cutaneous
anifestations  of  hematologic  diseases  are  extremely  vari-

ble  in  morphology,  distribution,  and  symptomatology.  A
kin  biopsy  and  immunohistochemical  analysis  contribute
ubstantially  to  the  clinical  diagnosis,  as  well  as  the  micro-
iological  data  of  tissue  fragments  sent  to  cultures  for  fungi
nd  bacteria.

Few  studies  have  depicted  the  skin  diseases  that  accom-
any  the  hematologic  patient  and  little  is  known  about  the
echanisms  that  lead  to  these  conditions,  being  a  broad  and

mportant  field  of  study.  It  is  also  little  known  how  much
hese  diseases  impact  the  quality  of  life  of  hematologic
atients  an  to  what  extend  they  can  be  used  as  prognostic
arkers.
The  management  of  these  conditions  is  not  simple  and

ortrays  the  importance  of  each  step  being  discussed  in  a
ultidisciplinary  way.  Conducting  the  dermatological  inter-

ention  jointly  with  the  hematologist  is  always  mandatory.
mong  many  facts  that  must  be  observed  it  is  relevant  how
uch  the  treatment  of  the  underlying  disease  will  resolve

he  dermatological  condition,  and  how  much  the  specific
ermatologic  therapy  will  positively  or  negatively  impact
he  overall  context.
The  dermatologist  should  join  the  hematologic  team
iming  to  clarify  the  possible  diagnosis  of  the  skin  condi-
ion,  plan  the  treatment  together,  maintain  the  follow-up
nd,  above  all,  provide  the  best  care  to  the  patient.
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he  hematologist  should  examine  the  patient’s  skin  and
equest  a  dermatologic  intervention  for  a  better  diagnos-
ic  management.  In  current  medical  care,  the  importance  of
omprehensive,  multidisciplinary/collaborative,  technically
xcellent  and  broadly  humanized  care  is  crucial.
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Fernández-Jorge B, Pozo JD, et al. Eosinophilic panniculitis and
insect bite-like eruption in a patient with chronic lymphocytic

6

http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0005
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0010
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0015
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0020
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0025
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0030
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0035
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0040
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0045
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0050
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0055
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0060
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0065
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0070
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0075
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0080
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0085
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0090
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0095
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0100
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0105
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0110
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0115
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0120
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0125
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0130
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0135
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0140
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145


atolo

3

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

6

6

6

6

6

6

6

6

6

6

7

7

7

Anais  Brasileiros  de  Derm

leukaemia: a spectrum of the same entity. Dermatol Res Pract.
2010;2010:263827.

0. Farber MJ, la Forgia S, Sahu J, Lee JB. Eosinophilic dermatosis
of hematologic malignancy. J Cut Pathol. 2012;39:690---5.

1. Byrd JA, Scherschun L, Chaffins ML, Fivenson DP. Eosinophilic
dermatosis of myeloproliferative disease: characterization of a
unique eruption in patients with hematologic disorders. Arch
Dermatol. 2001;137:1378.

2. Lucas-Truyols S, Rodrigo-Nicolás B, Lloret-Ruiz C, Quecedo-
Estébanez E. Dermatosis eosinofílicas asociadas a procesos
hematológicos. Actas Dermo-Sifiliograf. 2017;108:e39---44.

3. Jin A, Pousti BT, Savage KT, Mollanazar NK, Lee JB, Hsu S.
Eosinophilic dermatosis of hematologic malignancy responding
to dupilumab in a patient with chronic lymphocytic leukemia.
JAAD Case Reports. 2019;5:815---7.

4. Welz-Kubiak K, Reszke R, Szepietowski JC. Pruritus as a sign of
systemic disease. Clin Dermatol. 2019;37:644---56.

5. Millington GWM, Collins A, Lovell CR, Leslie TA, Yong ASW, Mor-
gan JD, et al. British Association of Dermatologists’ guidelines
for the investigation and management of generalized pruritus in
adults without an underlying dermatosis, 2018. Br J Dermatol.
2018;178:34---60.

6. Siegel FP, Tauscher J, Petrides PE. Aquagenic pruritus in poly-
cythemia vera: characteristics and influence on quality of life
in 441 patients. Am J Hematol. 2013;88:665---9.

7. Ceesay MM, Basu TN, du Vivier A, Mufti GJ. Intractable pruri-
tus in chronic myelomonocytic leukaemia and myelodysplastic
syndromes: a case series. BMJ Case Rep. 2019;12:e232480.

8. Lelonek E, Matusiak Ł, Wróbel T, Szepietowski JC. Aquagenic
pruritus in polycythemia vera: clinical characteristics. Acta
Dermato-Venereol. 2018;98:496---500.

9. Vaa BE, Tefferi A, Gangat N, Pardanani A, Lasho TL, Finke CM,
et al. Pruritus in primary myelofibrosis: management options in
the era of JAK inhibitors. Ann Hematol. 2016;95:1185---9.

0. Vaa BE, Wolanskyj AP, Roeker L, Pardanani A, Lasho TL, Finke
CM, et al. Pruritus in primary myelofibrosis: clinical and labora-
tory correlates. Am J Hematol. 2012;87:136---8.

1. Pulido-Perez A, Carretero-Lopez F, Bergon-Sendin M, Nieto-
Benito LM, Romero-Jimenez R, Dorado-Herrero N, et al.
Aprepitant in refractory pruritus of systemic lymphoprolifera-
tive disorders. J Eur Acad Dermatol Venereol. 2020;34:e422---4.

2. Serra-García L, Riera-Monroig J, Riquelme-Mc Loughlin C, Daniel
CMC. Chronic prurigo as a onset of Hodgkin’s lymphoma. Med
Clín. 2021;156:47.

3. Dumont S, Péchère M, Toutous Trellu L. Chronic prurigo: an
unusual presentation of Hodgkin lymphoma. Case Rep Dermatol.
2018;10:122---6.

4. Shelnitz LS, Paller AS. Hodgkin’s disease manifesting as prurigo
nodularis. Pediatr Dermatol. 1990;7:136---9.

5. Schweda K, Hainz M, Loquai C, Grabbe S, Saloga J, Tuettenberg
A. Prurigo nodularis as index symptom of (non-Hodgkin) lym-
phoma: ultrasound as a helpful diagnostic tool in dermatological
disorders of unknown origin. Int J Dermatol. 2015;54:462---4.

6. Callen JP, Bernardi DM, Clark RAF, Weber DA. Adult-onset
recalcitrant eczema: a marker of noncutaneous lymphoma or
leukemia. J Am Acad Dermatol. 2000;43:207---10.

7. Oostvogels R, Petersen EJ, Chauffaille ML, Abrahams AC. Sys-
temic vasculitis in myelodysplastic syndromes. Neth J Med.
2012;70:63---8.

8. Loricera J, Calvo-Río V, Ortiz-Sanjuán F, González-López MA,
Fernández-Llaca H, Rueda-Gotor J, et al. The spectrum of
paraneoplastic cutaneous vasculitis in a defined population.
Medicine. 2013;92:331---43.

9. Wick MR, Patterson JW. Cutaneous paraneoplastic syndromes.

Sem Diagn Pathol. 2019;36:211---28.

0. Chen KR, Carlson JA. Clinical approach to cutaneous vasculitis.
Am J Clin Dermatol. 2008;9:71---92.

7

15
gia  2023;98(2):141---158

1. Bachmeyer C, Wetterwald E, Aractingi S. Cutaneous vasculi-
tis in the course of hematologic malignancies. Dermatol.
2005;210:8---14.

2. Doktor V, Hadi A, Hadi A, Phelps R, Goodheart H. Erythema ele-
vatum diutinum: a case report and review of literature. Int J
Dermatol. 2019;58:408---15.

3. Gibson LE, el-Azhary RA. Erythema elevatum diutinum. Clin Der-
matol. 2000;18:295---9.

4. Yiannias JA, El-Azhary RA, Gibson LE. Erythema elevatum
diutinum: a clinical and histopathologic study of 13 patients.
J Am Acad Dermatol. 1992;26:38---44.

5. Momen SE, Jorizzo J, Al-Niaimi F. Erythema elevatum diutinum:
a review of presentation and treatment. J Eur Acad Dermatol
Venereol. 2014;28:1594---602.

6. Anhalt GJ, Kim S, Stanley JR, Korman NJ, Jabs DA, Kory
M, et al. Paraneoplastic Pemphigus. An autoimmune muco-
cutaneous disease associated with neoplasia. An autoimmune
mucocutaneous disease associated with neoplasia. N Eng J Med.
1990;323:1729---35.

7. Paolino G, Didona D, Magliulo G, Ianella G, Didona B, Mercuri
SR, et al. Paraneoplastic emphigus: insight into the autoim-
mune pathogenesis, clinical features and therapy. Int J Mol Sci.
2017;18:2532.

8. Amber KT, Valdebran M, Grando SA. Paraneoplastic autoimmune
multiorgan syndrome (PAMS): beyond the single phenotype of
paraneoplastic pemphigus. Autoimmun Rev. 2018;17:1002---10.

9. Sehgal VN, Srivastava G. Paraneoplastic pemphi-
gus/paraneoplastic autoimmune multiorgan syndrome. Int
J Dermatol. 2009;48:162---9.

0. Kimyai-Asadi A, Jih MH. Paraneoplastic pemphigus. Int J Derma-
tol. 2001;40:367---72.

1. Ogawa H, Sakuma M, Morioka S, Kitamura K, Sasai Y, Imamura S,
et al. The incidence of internal malignancies in pemphigus and
bullous pemphigoid in Japan. J Dermatol Sci. 1995;9:136---41.

2. Didona D, Fania L, Didona B, Eming R, Hertl M, di Zenzo G.
Paraneoplastic dermatoses: a brief general review and an exten-
sive analysis of paraneoplastic pemphigus and paraneoplastic
dermatomyositis. Int J Mol Sci. 2020;21:2178.

3. Kartan S, Shi VY, Clark AK, Chan LS. Paraneoplastic pemphigus
and autoimmune blistering diseases associated with neoplasm:
characteristics, diagnosis, associated neoplasms, proposed
pathogenesis, treatment. Am J Clin Dermatol. 2017;18:105---26.

4. Plumb R, Doolittle GC. Paraneoplastic pemphigus in a patient
with non-Hodgkin’s lymphoma. Am J Hematol. 1996;52:58---9.

5. Nousari HC, Deterding R, Wojtczack H, Aho S, Uitto J, Hashimoto
T, et al. The mechanism of respiratory failure in paraneoplastic
pemphigus. N Engl J Med. 1999;340:1406---10.

6. Anhalt GJ. Paraneoplastic pemphigus. J Invest Dermatol Symp
Proc. 2004;9:29---33.

7. Czernik A, Camilleri M, Pittelkow MR, Grando SA. Paraneoplastic
autoimmune multiorgan syndrome: 20 years after. Int J Derma-
tol. 2011;50:905---14.

8. Patel N, Spencer LA, English JC, Zirwas MJ. Acquired ichthyosis.
J Am Acad Dermatol. 2006;55:647---56.

9. Saardi KM, DeWitt CA, Cardis MA. Acquired ichthyosis in a
middle-aged woman. JAMA Dermatol. 2020;156:809---10.

0. Pérez-Garza DM, Chavez-Alvarez S, Ocampo-Candiani J, Gomez-
Flores M. Erythema nodosum: a practical approach and
diagnostic algorithm. Am J Clinl Dermatol. 2021;22:367---78.

1. Xu X, Liang G, Duan M, Zhang L. Acute myeloid leukemia pre-
senting as erythema nodosum. Medicine. 2017;96:e8666.

2. la Spina M, Russo G. Presentation of childhood acute
myeloid leukemia with erythema nodosum. J Clin Oncol.
2007;25:4011---2.
3. Falk L, Dyall-Smith D, Stolz W,  Coras-Stepanek B. Diffuse plane
xanthoma developing in association with prior monoclonal gam-
mopathy. BMJ Case Rep. 2019;12:e229164.

7

http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0145
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0150
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0155
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0160
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0165
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0170
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0175
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0180
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0185
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0190
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0195
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0200
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0205
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0210
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0215
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0220
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0225
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0230
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0235
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0240
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0245
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0250
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0255
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0260
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0265
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0270
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0275
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0280
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0285
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0290
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0295
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0300
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0305
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0310
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0315
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0320
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0325
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0330
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0335
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0340
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0345
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0350
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0355
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0360
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365
http://refhub.elsevier.com/S0365-0596(22)00291-4/sbref0365


mor

7

7

7

7

7

7

8

8

8

8

8

8

8

8

2020;33:e13378.
88. Haber R, Bachour J, el Gemayel M. Scleromyxedema treat-

ment: a systematic review and update. Int J Dermatol.
P.K.  de  Souza,  R.O.  A

4. da Silva DM, Chacha JJ, Wiziack N de C, Takita LC, Hayashi FK.
Diffuse plane idiopathic normolipemic xanthoma with hiperes-
plenism. An Bras Dermatol. 2010;85:73---6.

5. Zak A, Zeman M, Slaby A, Vecka M. Xanthomas: clinical and
pathophysiological relations. Biomed Papers. 2014;158:181---8.

6. Dellatorre G, Miqueloto JK. Necrobiotic xanthogranuloma. JAMA
Dermatol. 2020;156:696.

7. Miguel D, Lukacs J, Illing T, Elsner P. Treatment of necrobiotic
xanthogranuloma --- a systematic review. J Eur Acad Dermatol
Venereol. 2017;31:221---35.

8. Giacalone S, Genovese G, Benzecry V, Berti E, Cusini M.
Necrobiotic xanthogranuloma in IgG-� multiple myeloma. Br J
Haematol. 2021;193:211.

9. Portuguese AJ, Long TH, Linenberger M. Necrobiotic xan-
thogranuloma. Mayo Clin Proceed. 2021;96:2432---4.
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