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Abstract

Background:  Demodex  mites  are found  on  the  skin  of  many  healthy  individuals.  Demodex  mites

in high  densities  are  considered  to  play  a  pathogenic  role.

Objective:  To  investigate  the  association  between  Demodex  infestation  and  the  three  most

common facial  dermatoses:  acne  vulgaris,  rosacea  and  seborrheic  dermatitis.

Methods:  This  prospective,  observational  case-control  study  included  127  patients  (43  with

acne vulgaris,  43  with  rosacea  and  41  with  seborrheic  dermatitis)  and 77  healthy  controls.  The

presence of  demodicosis  was  evaluated  by  standardized  skin  surface  biopsy  in  both  the  patient

and control  groups.

Results:  In  terms  of  gender  and age,  no significant  difference  was  found  between  the  patients

and controls  (p  > 0.05).  Demodex  infestation  rates  were  significantly  higher  in patients  than  in

controls (p  =  0.001).  Demodex  infestation  rates  were  significantly  higher  in the  rosacea  group

than acne  vulgaris  and  seborrheic  dermatitis  groups  and  controls  (p  =  0.001;  p  = 0.024;  p  =  0.001,

respectively).  Demodex  infestation  was  found  to  be  significantly  higher  in  the  acne  vulgaris

and seborrheic  dermatitis  groups  than  in controls  (p  =  0.001  and  p  =  0.001,  respectively).  No

difference  was  observed  between  the  acne  vulgaris  and  seborrheic  dermatitis  groups  in terms

of demodicosis  (p  = 0.294).

Study  limitations: Small  sample  size  is a  limitation  of  the  study.  The  lack  of  an  objective  scoring

system  in the  diagnosis  of  Demodex  infestation  is another  limitation.
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Conclusion:  The  findings  of  the  present  study  emphasize  that  acne  vulgaris,  rosacea  and  seb-

orrheic dermatitis  are  significantly  associated  with  Demodex  infestation.  Standardized  skin

surface biopsy  is  a  practical  tool in  the  determination  of  Demodex  infestation.

© 2020  Sociedade  Brasileira  de  Dermatologia.  Published  by  Elsevier  España,  S.L.U. This  is an

open access  article  under  the  CC BY  license  (http://creativecommons.org/licenses/by/4.0/).

Introduction

Demodex  mites  were  first reported  by  Jakup  Henle in
1871,  and  detailed  descriptions  and  demonstrations  of  the
pathogen  were  made  in the following  years.1 The  Demodex
mite  belongs  to  the family  Demodicidae.  Demodex  folliculo-
rum  and  Demodex  brevis  are the  two  types  of  Demodex  mites
that  are  present  on  human  skin  and  follicles.2 Although  the
parasite  may  be  found  on  every  area  of human  skin,  the mite
has  a  predilection  for  the  facial  area. Demodex  mites  may
be  found  on  normal  skin  with  a  density  of  <5 mites/cm2.  A
diagnosis  of demodicosis  or  Demodex  infestation  is consid-
ered  when  clinical  signs/symptoms  appear  and when more
than  5  mites/cm2 are present  or  when  they  penetrate  into
the  dermis.3---6

Recently,  studies  evaluating  Demodex  infestations  have
increased.  The  role  of  demodicosis  has been  investigated
in  some  facial  conditions/dermatoses,  and  Demodex  mites
have  been  reported  to  be  associated  with  various  skin  mani-
festations,  including  pityriasis  folliculorum,3 papulopustular
and  granulomatous  rosacea,4,5 pustular  folliculitis,7 inflam-
matory  papule,8 folliculitis,9 Seborrheic  Dermatitis  (SD),10

perioral  dermatitis11 and  blepharitis.12,13

Rosacea,  acne vulgaris  (AV)  and  SD  are  the three  most
common  inflammatory  facial  dermatoses;  they  affect  the
pilosebaceous  unit  and  have  a  predilection  for the  sebaceous
gland-rich  facial  areas.6 Demodex  mites are also  found  in
the  pilosebaceous  unit, causing  inflammation  and leading  to
immune  reactions.10 The  present  study  was  conducted  to
investigate  the association  between  AV, rosacea  and SD and
demodicosis.

Methods

The  study  was  reviewed  and  approved  by  the  local
ethics  committee  (protocol  no22481095-020-1956,  date of
approval:  19/09/2018),  and  all  participants  gave  written
informed  consent.  The  study  was  carried  out  according  to
the  principles  expressed  in  the  Declaration  of  Helsinki.

A  case---control  study  was  planned  to  investigate  the  rela-
tionship  between  demodicosis  and facial  dermatoses,  such
as  AV,  rosacea  and  SD.  Patients  with  only papulopustular  AV
and  only  papulopustular  rosacea  were  included.  In the  SD
group,  patients  with  malar  area, eyebrows  and/or  chin  or
cheek  area  involvement  were enrolled  in the  study.  All  diag-
noses  were  made  based on  clinical  examinations  by  the same
dermatologist.  Complicated  variants  of  each  disease  were
excluded  from  the  study.

The  study  included  127  patients  (43  with  AV,  43  with
rosacea  and  41 with  SD)  and  77  healthy  controls.  The  control
group  comprised  77  healthy  people,  either  medical  students
or  hospital  staff,  who  were  matched  for  age  and  gender,  did

not  have  any  disease,  and were  not receiving  any  systemic
or  topical  treatment.  All participants  had  Fitzpatrick  skin
type  2  or  3. For  each  patient,  the  age,  sex,  clinical  diag-
nosis,  symptoms,  other  potential  facial  dermatoses,  recent
treatment  for  the facial  condition  and  date of consultation
were  recorded.  None  of  the  subjects  were  under  any  top-
ical  treatment,  including  moisturizers,  within  the  last  two
months.  Subjects  with  a  history  of any  ablative  facial  treat-
ments  (e.g.  peeling  and  laser)  in  the prior  six  months  were
also  excluded.  Patients  with  a history  of  any  systemic  dis-
ease,  systemic  treatment  within  six months  of  the study  and
who  have  smoking  habit  were  also  excluded.

The  presence  of demodicosis  was  evaluated  by  the  same
dermatologist  in each  patient.  The  microscopic  examination
of  mites  was  performed  by  cyanoacrylate  glue  Standardized
Skin Surface  Biopsy  (SSSB)  in both  the patient  and control
groups.  Two  samples  were  taken  for mite  examination  from
the erythematous/inflammatory  lesions  of  the  disease  on
the  face.  Samples  were collected  from  cheeks  and  frontal
area  in  controls.  A slide  covered  with  cyanoacrylate  glue and
a  marked  square  was  pressed  against  the skin  surface.  After
30  s,  the slide  was  removed  and  the samples  were  collected.
The  preparation  was  examined  under  a light  microscope
at 40×  and  100× magnification.  The  performance  of  the
SSSB  is  shown  in fig.  1. The  result  was  considered  posi-
tive  when there  were  more  than five Demodex  mites  in  a
1  cm2 area  by  SSSB.14 Most  of  the  Demodex  observed  by  SSSB
were  D. folliculorum.  D. brevis,  which  mainly  lives  deeper  in
the  sebaceous  glands,  is  rarely  observed  with  this  sampling
method.15

Statistical  analysis

The  Number  Cruncher  Statistical  System  2007  (NCSS;
Kaysville,  Utah,  USA)  program  was  used for  the  statis-
tical  analysis.  The  descriptive  data  were  expressed  with
mean  ±  standard  deviation,  median,  frequency  and  ratio.
In  the  analysis  of  normally  distributed  variables,  an inde-
pendent  sample  Shapiro---Wilks  test  was  applied  to  discern
the  differences  between  the  two  groups.  The  differences
between  the  two  independent  groups  were also  examined
using  the Kruskal Wallis  test  and  Dunn’s  test  for  non-normally
distributed  variables.  To  compare  qualitative  variables,  the
Mann  Whitney  U test, Pearson  ×  2 test and  Bonferroni  cor-
rected  ×  2  Post  hoc test  were used.  The  results  were  within
the  95%  Confidential  Interval,  and  p < 0.05  was  considered
statistically  significant.

Results

A total  of 204  subjects  were  enrolled  in  the study,  including
127  patients  with  facial  dermatosis  and  77  healthy  controls.
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Figure  1  Performing  the  microscopic  examination  of  mites  was  performed  by cyanoacrylate  glue  Standardized  Skin  Surface

Biopsy (SSSB).  (A)  Preparation  of  the  slide  covered  with  cyanoacrylate  glue;  (B)  Collection  of  the  sample  from  the  cheek;  (C  and  D)

Microscopic examination  of  the  Demodex  mites  (×40).

Table  1  Demographic  data  and  the  presence  of  Demodex  infestation  in patients  and  controls

Patient  group

(n =  127)

Control  group

(n = 77)

p

Age  (years) Min---Max  (Median)  15---79  (30)  16---64  (31)  Z:  −0.291

Meant ± SD 32.36  ± 11.61  32.90  ±  11.25  0.771a

Gender Female  82  (61.7%)  51  (38.3%)  �
2:  0.059

Male 45  (63.4%)  26  (33.8%)  0.809b

Demodex

infestation

Absent  61  (48.0%)  75  (97.4%)  �
2:  52.580

Present 66  (52.0%)  2 (2.6%)  0.001b,c

a Pearson Chi-Square test.
b Mann Whitney U  test.
c p  < 0.01.

In  terms  of  gender  and  age,  no significant  difference  was
found  between  the patients  and  controls  (p  >  0.05);  66 of
the  127  patients  (52.0%)  had a  Demodex  infestation,  while
only  two  of the 77  healthy  controls  (2.6%)  had  infesta-
tions.  Demodex  infestation  rates  were significantly  higher
in  patients  than in  controls  (p  =  0.001)  (Table  1).

The  patient  groups  were  composed  of 43  AV, 43
rosacea  and  41  SD  patients.  The  comparisons  that  were
made  between  these  groups  and  controls  are shown  in
tables  2 and  3.

The  mean  age of  patients  with  rosacea  was  significantly
higher  than  for  the AV patients,  SD  patients  and  controls
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Table  2  Comparison  of  demographic  data  and  the  presence  of  Demodex  infestation  between  patients  with  acne  vulgaris,

rosacea, seborrheic  dermatitis  and  controls

Acne  vulgaris

(n  =  43)

Rosacea

(n  =  43)

Seborrheic

dermatitis  (n  =  41)

Control  group

(n  =  77)

p

Age  (years) Min---Max

(Median)

15---36  (26)  23  −  79  (37)  17---57  (28)  16---64  (31)  �
2: 41.602

Mean ±  SD  25.49  ± 5.95  40.70  ± 12.83  30.83  ±  9.09  32.90  ± 11.25  0.001a,c

Gender Female  35  (81.4%)  31  (72.1%)  16  (39.0%)  51  (66.2%)  �
2: 18.287

Male 8 (18.6%)  12  (27.9%)  25  (61.0%)  26  (33.8%)  0.001b,c

Demodicosis No  31  (72.1%)  9  (20.9%)  21  (51.2%)  75  (97.4%)  �
2: 78.183

Yes 12  (27.9%)  34  (79.1%)  20  (48.8%)  2  (2.6%)  0.001b,c

a Kruskal Wallis Test.
b Pearson Chi-Square test.
c p < 0.01.

Table  3  Subgroup  comparisons  in terms  of  age,  gender  and  the  presence  of  Demodex  infestation

Groups  p  (age)a p  (gender)b p  (Demodex  infestation)b

Rosacea  ---  AV  0.001d 1.000  0.001d

Rosacea  ---  SD 0.001d 0.012c 0.024c

Rosacea  ---  Controls 0.001d 1.000  0.001d

AV  ---  SD 0.151  0.001d 0.294

AV ---  Controls 0.001d 0.462  0.001d

SD  --- Controls 1.000  0.024c 0.001d

AV, acne vulgaris; SD, seborrheic dermatitis.
a Bonferroni Dunn’s Test.
b Bonferroni Corrected Pearson Chi-Square test.
c p < 0.05.
d p < 0.01.

(p  =  0.001,  p = 0.001,  and  p = 0.001,  respectively).  The  mean
age  of  AV  patients  was  significantly  lower  than  the  controls
(p  =  0.003).

In terms  of  gender,  the male-to-female  ratio was  signifi-
cantly  higher  in  the  SD  group  compared  with  the AV, SD  and
control  groups  (p  = 0.012,  p = 0.001,  and  p =  0.024;  respec-
tively).

Demodex  infestation  rates  were  significantly  higher  in
the  rosacea  group  than  in the  AV, SD groups  and  controls
(p  =  0.001,  p = 0.024,  and  p  =  0.001,  respectively).  Demodex
infestation  was  found  to  be  significantly  higher  in the AV  and
SD  groups  than  in  the controls  (p  = 0.001,  p  =  0.001,  respec-
tively).  No  difference  was  seen between  the AV and  SD
groups  in  terms  of demodicosis  (p  =  0.294).

Discussion

This  study  demonstrated  that  Demodex  infestation  was  asso-
ciated  with AV, rosacea  and SD.  The  highest  incidence  of
infestation  was  observed  in the rosacea patients,  followed
by  SD  and  AV.  The  presence  of Demodex  infestation  was  sig-
nificantly  higher  in the rosacea  patients  than in the  AV  and
SD  patients  and  controls,  whereas  the  infestation  was  signi-
ficantly  more  common  in the AV  and SD  patients  as  compared
with  controls.

D.  folliculorum  and  D. brevis,  the two  Demodex  species,
are  ubiquitously  found  on  the normal  skin  of  adult  humans,

particularly  in the pilosebaceous  units  of the face.16 D.  fol-
liculorum  resides  within  the hair  follicle,  whereas  D. brevis
is  found  predominantly  in the sebaceous  and  meibomian
glands.2 Demodex  mites  penetrate  into  skin  cells  (particu-
larly  the  keratinocytes  that  line  pilosebaceous  follicles)  and
ingest  their  contents.  Demodex  mites  feed  on  the sebum  and
cellular  proteins  that  are  obtained  by  protease  containing
the  salivary  enzymes  of  the  mites.16,17 The  lipase  enzymes
of  Demodex  are also  thought  to  play  a role  in  digesting
bacteria  or  other  microorganisms  in addition  to  the diges-
tion  of  lipid  material.18,19 The  enzymatic  process  leads  to
degradation  of the follicular  epithelium,  which  may  result
in perifollicular  inflammation.16,17 Demodex  mites  may  also
cause  mechanical  blockage  of  the follicle  opening.  More-
over,  it  is  thought  that  extrafollicular  mites  may  induce  a
granulomatous  foreign  body reaction through  their  chiti-
nous  exoskeleton.  Dying  mites  are  thought  to  trigger  an
immune  response  in  the host  by releasing  their  internal  con-
tents  and  the  chitinous  exoskeletons  of degrading,  dying
mites,  followed  by inflammatory  changes.20---22 Demodex
mites  may  also  suppress  the  innate  immune  response  of
the hosts  that  provide  for their  survival.16 It has  been
shown  that  the Tn  antigen,  which  is  a  carbohydrate  coat-
ing  providing  protection  for  cancer  cells  and parasites  from
immunity,  is  expressed  by  Demodex  mites.23,24 Demodex
mites  are also  shown  to  affect  the secretion  of  inflammatory
cytokines,  such as  IL-8  and TNF-alpha  and  TLR  expression,
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through  the  interaction  with  cells  of  the pilosebaceous
unit.23---28

The  cause  of  clinical  findings  in Demodex  infestation
is  still  unknown;  but  the aforementioned  mechanisms  are
considered  to  play a role  in the occurrence  of  Demodex
infestation.  Although  demodicosis  has  been  demonstrated
in  several  skin  conditions,  the role  of  Demodex  mites  in
dermatologic  conditions  is  still  controversial.

AV is  a  multifactorial  disease  of the pilosebaceous  unit.
It  can  be  classified  as  comedonal,  papulopustular  and nodu-
lar  acne.  Although  the etiology  of  AV  remains  unclarified,
androgen,  increasing  sebum  secretion,  hyperkeratosis  of
the  pilosebaceous  duct,  follicular  orifice  blockage  and  the
proliferation  of propionibacterium  acne  are some  of  the fac-
tors  thought  to  contribute  in the development  of  AV.29,30

Demodex  mites  may  contribute  to  the  development  of acne
lesions  through  follicle  blockage,  leading  to  distension  and
intrafollicular  hyperkeratosis  and  causing  inflammation  and
immune  reactions.31,32

Recently,  many  studies  evaluating  the relationship
between  AV  and  Demodex  infestation  have  been  conducted.
Reportedly,  11.8%  of  101  AV  patients33 and  15.38%  of 78
AV  patients34 showed  Demodex  positivity  in  seperate  stud-
ies.  In  another,  no  significant  association  between  Demodex
and  AV  was  observed.35 In  a recent  meta-analysis,  48  of
63  articles  demonstrated  a  positive  association  between
Demodex  infestation  and  AV, while  15  showed  controver-
sial  findings.31 In our  study,  significantly  higher  Demodex
positivity  was  observed  in AV patients  than  in healthy  con-
trols.

Rosacea  is  a common  chronic  inflammatory  cuta-
neous  disorder,  mostly  seen  over  the age  of  30  years,
with  remission  and  exacerbation  periods.36,37 Flushing,
erythema,  telangiectasia,  edema,  papules,  pustules,  phy-
matous  changes  and  ocular  lesions  are the  signs  of  the
disease.36---38 Rosacea  is  classified  as  Erythematotelang-
iectatic  Rosacea  (ETR),  Papulopustular  Rosacea  (PPR),
phymatous  rosacea,  ocular  rosacea  and  variant  granuloma-
tous  rosacea  according  to  the  American  National  Rosacea
Society  (NRS)  Expert  Committee  classification  and staging
system,  which  also  acts  as  a  diagnostic  tool.36,37 Vari-
ous  factors,  including  abnormalities  in cutaneous  vascular
homeostasis,  climatic  exposures,  dermal  matrix  degrada-
tion,  chemical  and  ingested  agents,  pilosebaceous  unit
abnormalities  and  microbial  organisms,  have  been  intro-
duced  in  the pathogenesis,  though  the etiology  of  rosacea
remains  uncertain.37,38 Recently,  many  studies  have  been
conducted  examining  the relationship  between  Demodex
mites  and  rosacea,  mostly  demonstrating  a positive  relation-
ship.  Demodex  mites  may  contribute  to  the  pathogenesis
of  rosacea  in several  ways.  The  blockage  of  hair folli-
cles  and  sebaceous  glands  by an  increased  number  of
mites  may  result  in cutaneous  barrier  disruption  and  tis-
sue  damage.  Subsequent  increases  in TLR  expression,  chitin
mite  exoskeletons  and  releases  of  internal  mite  contents,
including  bacterial  antigens,  may  trigger  an  inflamma-
tory  reaction  and also  result  in  an immune  response
followed  by  neutrophil  and  macrophage  activation.26,27,39---41

Particularly,  rosacea  T-cell-mediated  immune  responses
to  Demodex  have  been  reported  to  play  a role  in the
pathogenesis.  Predominantly  CD4  helper/inducer  T lym-
phocytes  have  been  demonstrated  in granulomas  and  in

perifollicular  infiltrates.5,42---44 Moreover,  humoral  immunity
has  also  been  suggested  to play a  role  in  inflammatory
reactions.45

Clinical  studies  have  revealed  increased  numbers  of
Demodex  mites  on  the skin  of  rosacea  patients  compared
with  healthy  controls.45 Demodicosis  has  been  reported  to
be  higher  on  the cheeks  of patients  with  PPR  than  on  con-
trols  with  healthy  skin.4,5,45,46 In the present  study,  34  of
the  43  rosacea  patients  had  Demodex  infestations,  which
was  significantly  higher  than  AV  and  SD  patients  and  healthy
controls.

SD,  a  chronic  and  superficial  inflammatory  dermatosis
of  the skin,  is characterized  by  erythematous,  oily  yellow
squames  on  the  sebaceous  gland-rich  areas  of  the skin,
including  the scalp,  face,  chest,  back  and flexural  areas.47,48

Increased  sebum  activity,  Pityrosporum  ovale  infection,
drugs,  immunological  abnormalities,  genetic  predisposition,
neurological  disorders,  emotional  stress,  diet,  lifestyle  and
environmental  factors  have  been  identified  as  contributors
in  the  pathogenesis  of the disease  or  aggravating  SD  symp-
toms;  still,  the exact  etiology  of  SD  remains  unknown.10,49

Demodex  mites  tend  to be found on the predilection  areas
of  the  SD.  We  believe  that  Demodex-induced  inflammation
may  also  contribute  in  the  pathogenesis  of SD.  Karincaoglu
et  al.10 demonstrated  significantly  higher  Demodex  positiv-
ity  on  the lesional  and  non-lesional  skin  of  SD  patients  than
healthy  controls.  They  also  suggested  that  SD  itself  may  be
a  predisposing  factor  to  Demodex  infestation,  but  no  data
supporting  this  hypothesis  are available.10 In  our  study,  we
also  demonstrated  a  higher  presence  of  Demodex  infestation
in  SD patients  than  in controls.

The  study  has  a  few  limitations.  For example,  we  only
made  the diagnosis  of  Demodex  infestation  without  an
objective  scoring  system,  which  limits  making  comments  on
the  association  between  the severity  of  the infestation  and
the dermatoses.  D. folliculorum  is  the  most  demonstrated
mite  by  SSSB,  as  it  resides  within  the follicles,  while  D. bre-
vis  lives deeper.  The  absence  of  an examination  of D. brevis,
which may  also  contribute  in  the pathogenesis  of the  dis-
eases,  is  a limitation  of  the study.  The  small  sample  size  is
another  limitation.

Conclusion

It  is  still  unclarified  whether  demodicosis  is  the cause  of
skin  diseases.  But  based on  the findings  of  the  present
study,  it may  be concluded  that,  rosacea,  AV and SD are
significantly  associated  with  Demodex  infestation.  The  reac-
tivation  of  the immune  system,  inflammation  and  follicular
changes  caused  by  the Demodex  mites  might contribute  in
the  development  of  the  diseases.  SSSB,  an  easily  accessible
and  practical  tool,  may  be used  to  determine  the  presence
of  a Demodex  infestation.  Particularly  in  cases resistant  to
therapies,  an accompanying  Demodex  infestation  should  be
considered.
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Aslı  Aksu  Çerman:  Statistic  analysis;  approval  of  the  final
version  of  the manuscript;  critical  review  of  the manuscript.

Conflicts of  interest

None  declared.

References

1. Rusiecka Ziółkowska J, Nokiel M, Fleischer M. Demodex --- an old
pathogen or a new one? Adv Clin Exp Med. 2014;23:295---8.

2. Desch C, Nutting WB. Demodex folliculorum (Simon) and
Demodex brevis akbulatova of man: redescription and reevalu-
ation. J  Parasitol. 1972;58:169---77.

3. Ayres S  Jr, Ayres S 3rd. Demodectic eruptions (demodicidosis) in
the human 30 years’ experience with 2  commonly unrecognized
entities: pityriasis folliculorum (Demodex) and acne rosacea
(Demodex type). Arch Dermatol. 1961;83:816---27.

4. Bonnar E, Eustace P, Powell FC. The Demodex mites population
in rosacea. J Am Acad Dermatol. 1993;28:443---8.

5. Forton F, Seys B. Density of Demodex folliculorum in rosacea: a
case---control study using standardized skin surface biopsy. Br J
Dermatol. 1993;128:650---9.

6. Zhao YE, Peng Y,  Wang XL, Wu LP, Wang M, Yan HL, et al.  Facial
dermatosis associated with Demodex: a case---control study. J
Zhejiang Univ Sci B. 2011;12:1008---15.

7. Dong H, Duncan LD. Cytologic findings in Demodex folliculitis:
a case report and review of the literature. Diagn Cytopathol.
2006;34:232---4.

8. Seifert HW.  Demodex folliculorum causing solitary tuberculoid
granuloma. Z  Hautkr. 1978;53:540---2.

9. Purcell SM, Hayes TJ, Dixon SL. Pustular folliculitis asso-
ciated with Demodex folliculorum. J Am Acad Dermatol.
1986;15:1159---62.

10. Karincaoglu Y,  Tepe B, Kalayci B, Atambay M,  Seyhan M. Is
Demodex folliculorum an aetiological factor in seborrhoeic der-
matitis? Clin Exp Dermatol. 2009;34:e516---20.

11. Dolenc Voljc M, Pohar M, Lunder T.  Density of  Demodex folliculo-
rum in Perioral Dermatitis. Acta Derm Venereol. 2005;85:211---5.

12. Post CF, Juhlin E. Demodex folliculorum and blepharitis. Arch
Dermatol. 1963;88:298---302.

13. Zhao YE, Wu LP, Hu L, Xu JR. Association of  blephari-
tis with Demodex: a  meta-analysis. Ophthalmic Epidemiol.
2012;19:95---102.

14. Eser A, Erpolat S, Kaygusuz I, Balci H, Kosus A. Investigation
of Demodex folliculorum frequency in patients with polycystic
ovary syndrome. An Bras Dermatol. 2017;92:807---10.

15. Forton FM. Papulopustular rosacea, skin immunity and
Demodex: pityriasis folliculorum as a  missing link. J Eur Acad
Dermatol Venereol. 2012;26:19---28.

16. Moran EM, Foley R, Powell FC. Demodex and rosacea revisited.
Clin Dermatol. 2017;35:195---200.

17. Rather PA, Hassan I. Human demodex mite: the versatile mite of
dermatological importance. Indian J  Dermatol. 2014;59:60---6.

18. Jimenez Acosta F, Planas L, Penneys N. Demodex mites contain
immunoreactive lipase. Arch Dermatol. 1989;125:1436---7.

19. Namazi MR. A possible role for human follicle mites in skin’s
defense against bacteria. Indian J  Dermatol Venereol Leprol.
2007;73:270.

20. Fischer K, Walton S. Parasitic mites of  medical and veterinary
importance----is there a common research agenda? Int J  Para-
sitol. 2014;44:955---67.

21. Reilly O,  Menezes N, Kavanagh NK. Positive correlation between
serum immunoreactivity to Demodex-associated Bacillus pro-
teins and erythematotelangiectatic rosacea. Br J  Dermatol.
2012;167:1032---6.

22. Ionescu MA, Joly F, Bombard E, Robert G, Lefeuvre L,  Bohbot M.
TLR-2, cathelicidin-LL37 and kallikrein-5 targeting in rosacea: In
tubo, ex vivo and in vivo studies. J Am Acad Dermatol. 2015;72
Suppl 1:65.

23. Kanitakis J, Al Rifai I, Faure M, Claudy A. Demodex mites of
human skin express Tn but not T (Thomsen-Friedenreich) anti-
gen immunoreactivity. J  Cutan Pathol. 1997;24:454---5.

24. Osinaga E. Expression of cancer-associated simple mucin-
type O-glycosylated antigens in parasites. IUBMB Life.
2007;59:269---73.

25. Lacey N, Russell-Hallinan A, Zouboulis CC, Powell FC. Abstracts
of the 2013 International Investigative Dermatology Meeting.
May 8---11, 2013. Edinburgh, Scotland, United Kingdom. J  Invest
Dermatol. 2013;133 Suppl 1:S1---311.

26. Chambers ER, Powell FC, Zouboulis CC, Lacey N. Mode of action
of antibiotics in Rosacea. Ir J Med Sci. 2012;181:S439---56.

27. Koller B, Muller Wiefel AS, Rupec R, Korting HC, Ruzicka T.
Chitin modulates innate immune responses of  keratinocytes.
PLoS ONE. 2011;6:e16594.

28. Taylor RC, Richmond P, Upham JW. Toll-like receptor 2 ligands
inhibit TH2 responses to mite allergen. J Allergy Clin Immunol.
2006;117:1148---54.

29. Das S, Reynolds RV.  Recent advances in acne pathogene-
sis: implications for therapy. Am J  Clin Dermatol. 2014;15:
479---88.

30. Zaenglein AL, Pathy AL, Schlosser BJ,  Alikhan A, Baldwin HE,
Berson DS, et al. Guidelines of  care for the management of
acne vulgaris. J Am Acad Dermatol. 2016;74:945---73.

31. Zhao YE, Hu L,  Wu LP, Ma JX. A  meta-analysis of association
between acnevulgaris A. Demodex infestation. J Zhejiang Univ-
Sci B. 2012;13:192---202.

32. Lacey N,  Ni Raghallaigh S, Powell FC. Demodex mites-
commensals, parasites or mutualistic organisms? Dermatology.
2011;222:128---30.

33. Baysal V, Aydemir M, Yorgancigil B, Yildirim M. Frequency of
demodicosis in various patient and age groups. Turkiye Parazitol
Derg. 1997;21:265---8.

34. Polat E, Aygün G, Ergin R. The role of Demodex folliculorum
and Propionibacterium acnes in pathogenesis of  acne vulgaris.
Türkiye Parazitol Derg. 2003;27:148---51.

35. Okyay P, Ertabaklar H, Savk E, Erfug S.  Prevalence of
Demodex folliculorum in young adults: relation with sociodemo-
graphic/hygienic factors and acne vulgaris. J  Eur Acad Dermatol
Venereol. 2006;20:474---6.

36. Wilkin J, Dahl M,  Detmar M, Drake L, Feinstein A, Odom
R, et  al. Standard classification of  rosacea: report of  the
National Rosacea Society Expert Committee on the Classifica-
tion and Staging of Rosacea. J Am Acad Dermatol. 2002;46:
584---7.

37. Lee JB, Moon J, Moon KR, Yang JH, Kye YC, Kim KJ, et al.
Epidemiological and clinical features of rosacea in Korea:
a multicenter cross-sectional study. J  Dermatol. 2018;45:
546---53.

38. Crawford GH, Pelle MT, James WD, Rosacea: I. Etiology, patho-
genesis, and subtype classification. J Am Acad Dermatol.
2004;51:327---41.

http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0250
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0255
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0260
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0265
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0270
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0275
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0280
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0285
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0290
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0295
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0300
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0305
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0310
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0315
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0320
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0325
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0330
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0335
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0340
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0345
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0350
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0355
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0360
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0365
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0370
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0375
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0380
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0385
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0390
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0395
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0400
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0405
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0410
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0415
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0420
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0425
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0430
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0435


Demodex  folliculorum  infestations  in common  facial  dermatoses  193

39. Yamasaki K, Kanada K, Macleod DT, Borkowski AW,  Morizane
S,  Nakatsuji T, et al. TLR2 expression is increased in rosacea
and stimulates enhanced serine protease production by ker-
atinocytes. J Invest Dermatol. 2011;131:688---97.

40. Casas C, Paul C, Lahfa M,  Livideanu B, Lejeune O, Alvarez-
Georges S,  et al. Quantification of  Demodex folliculorum by  PCR
in rosacea and its relationship to skin innate immune activation.
Exp Dermatol. 2012;21:906---10.

41. Allen JE, Sutherland TE, Rückerl D. IL-17 and neutrophils: unex-
pected players in the type 2 immune response. Curr Opin
Immunol. 2015;34:99---106.

42. Ertl GA, Levine N, Kligman AM. A comparison of the efficacy of
topical tretinoin and low-dose oral isotretinoin in rosacea. Arch
Dermatol. 1994;130:319---24.

43. Aylesworth R, Vance JC. Demodex folliculorum and
Demodex brevis in cutaneous biopsies. J Am Acad Dermatol.
1982;7:583---9.

44. Rufli T, Buchner SA. T cell subsets in acne rosacea lesions
and possible role of Demodex folliculorum. Dermatologica.
1984;169:1---5.

45. Erbagci Z, Ozgoztasi O. The significance of Demodex folliculo-
rum density in rosacea. Int J  Dermatol. 1998;37:421---5.

46. Zhao YE, Wu LP, Peng Y, Cheng H. Retrospective analysis of
the association between Demodex infestation and rosacea. Arch
Dermatol. 2010;146:896---902.

47. Siadat AH, Iraji F,  Shahmoradi Z, Enshaieh S, Taheri A. The
efficacy of 1% metronidazole gel  in facial seborrheic dermati-
tis: a double blind study. Indian J Dermatol Venereol Leprol.
2006;72:266---9.

48. Janniger CK,  Schwartz RA. Seborrheic dermatitis. Am Fam  Physi-
cian. 1995;52:159---60.

49. Gupta AK, Bluhm R. Seborrheic dermatitis. J Eur Acad Dermatol
Venereol. 2004;18:13---26.

http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0440
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0445
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0450
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0455
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0460
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0465
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0470
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0475
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0480
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0485
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490
http://refhub.elsevier.com/S0365-0596(20)30038-6/sbref0490

	Demodex folliculorum infestations in common facial dermatoses: acne vulgaris, rosacea, seborrheic dermatitis
	Introduction
	Methods
	Statistical analysis

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


