
Anais Brasileiros de Dermatologia 2024;99(3):414---424

Anais Brasileiros de

Dermatologia
www.anaisdedermatologia.org.br

REVIEW

Acne  treatment challenges  ---  Recommendations of

Latin American  expert  consensus�

Marco Rocha a,b,∗,  Franz Barnes c, Jemena Calderón d,
Leonel  Fierro-Arias e,f, Carlos Eduardo Montealegre Gomez g,h,
Carla Munoz i,j, Obregón Jannell k,l,  Patricia Troieli m,n

a Universidade  Federal  de  São  Paulo,  São  Paulo,  SP,  Brazil
b Sociedade  Brasileira  de  Dermatologia,  São  Paulo,  SP,  Brazil
c Iberolatin-American  College  of Dermatology  (CILAD),  Panamá  City,  Panama
d Sociedad  Ecuatoriana  de Dermatologia,  Ecuador
e Hospital  General  de  Mexico  and  American  British  Cowdray  (ABC)  Medical  Center,  Mexico  City,  Mexico
f Mexican  Society  of  Dermatologic  &  Oncologic  Surgery,  Iberolatin-American  College  of Dermatology  (CILAD),  Mexico  City,  Mexico
g Universidad  de Antioquia,  Medellin,  Colombia
h Asociación  Colombiana  de  Dermatología  y  Cirugía  Dermatológica,  Medellin,  Colombia
i Clinica  Santa  Maria,  Santiago  de  Chile,  Chile
j Sociedad  Chilena  Dermatología  and  Iberolatin-American  College  of  Dermatology  (CILAD),  Santiago  de Chile,  Chile
k Lima  Dermatology  Center  Clinic  and  Esthetic,  Lima,  Peru
l Sociedad  Peruana  de  Dermatologia,  Lima,  Peru
m School  of  Medicine  University  of Buenos  Aires,  Buenos  Aires,  Argentina
n Argentine  Dermatology  Society,  Iberolatin-American  College  of Dermatology  (CILAD),  American  Academy  of  Dermatology  and

European Academy  of Dermatology,  Buenos  Aires,  Argentina

Received  29 April  2023;  accepted  9  September  2023
Available  online  23  February  2024

KEYWORDS
Acne;
Isotretinoin;
Thiamidol;
Latin  America;
Hyperpigmentation

Abstract

Background:  Acne  is a  chronic  inflammatory  disorder  of  the  pilosebaceous  unit  that  is  associated
with a  negative  impact  on quality  of life,  causing  anxiety,  depression,  and  poor  self-esteem.
The  treatment  of  acne  is not  simple  and  presents  some  new  challenges.  This  article  addresses
important  issues  faced  by  dermatologists  on their  daily,  some  of  them  specific  for  Latin  America.
Objective: To  discuss  daily  practice  recommendations  when  managing  acne  patients.
Methods:  A literature  review  was  conducted  by a  group  of  eight  experts  with  extensive  expe-
rience in  the  field  of  acne.  The  results  of  the  data  review  were  presented  at  an  initial  kick-off
meeting  to  align  the  consensus  topics.  Two  e-surveys  using  the  Delphi  methodology  and  an
interim  group  webinar  meeting  were  held.

� Study conducted at the Universidade Federal de São Paulo, São Paulo, Brazil; Universidade de Buenos Aires, Argentina; Universidade de
Antioquia, Medellin, Colombia; Hospital General de Mexico e Centro Médico American British Cowdray, Mexico City, Mexico; Clínica Santa
Maria, Santiago de Chile, Chile; Centro Dermatológico Clínico e Estético, Lima, Peru.
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Results:  The  expert  panel  reached  a  consensus  on  all  proposed  key  statements,  providing
scientific  support  to  help  dermatologists  and  healthcare  providers  make  acne  management
decisions  on  topics  that  can  be challenging  in  the  everyday  practice  of  dermatology,  such  as
the characteristics  of  Generation  Z or  the  importance  of  the maintenance  phase  of  adult  acne
treatment.
Conclusion:  This  article  provides  current  recommendations  for  managing  acne  patients.  The
high level  of  agreement  achieved  based  on  the  latest  evidence  supports  the  best  acne  thera-
peutic choices  in both  established  topics  and  new  important  issues  that  have  emerged  in recent
years, such  as  the impact  of  social  media,  Generation  Z  characteristics,  and  transgender  male
patient specifics.
© 2024  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

Acne  is  a  chronic  immune-inflammatory  disorder  of the
pilosebaceous  unit  (ED80-ED80.Z  according  to  the WHO-
International  Classification  of Disorders  ICD-11  2022).1 It  is
clinically  characterized  by  comedones,  papules,  pustules,
nodules,  or cysts.  It can  often  cause  sequelae  such as  scar-
ring  and  dyschromia.

Having  acne  has  been  associated  with  a  negative  impact
on  quality  of  life,  leading  to  anxiety,  depression,  and
reduced  self-esteem.2

The  disorder  affects  more  than  80%---85%  of  adolescents
and  young  adults,3 but  sometimes  remains  a  significant  prob-
lem  into  adulthood,  especially  in women.  More  than 40%  of
women  are  affected  by  acne  after  the age  of  25.4

It must  be  understood  that  this epidemiological  behav-
ior should  not differ  from  what  happens  in Latin  America,5

where  acne  is  the most  common  dermatologic  disorder.6

However,  some  differences  could  be  observed  due  to  demo-
graphic,  racial/ethnic,  and  exposome  influences,  among
others,  specific  to  the  region.7

Understanding  the specific  challenges  of  the Latino  pop-
ulation,  as  analyzed  by  professionals  working  in  the region,
is  crucial  for improving  treatment  outcomes.  Through
these  discussions,  healthcare  professionals  can gain  valu-
able  insights  into  the unique  needs  of  Latino  patients,
enabling  them  to  develop  tailored  treatment  approaches
that  effectively  address  their  concerns.  In this article,  only
experienced  dermatologists  from  different  countries  in Latin
America  sought  to  identify  and  discuss  the main  barriers
related  to  acne and  how  to change  them.

Methodology

Expert  panel

Professionals  with  extensive  experience  in the manage-
ment  of  acne  were  identified  in their  respective  countries
as  individuals  who  work  in academic  settings,  deliver  lec-
tures  at  conferences,  and possess  in-depth  knowledge  in
providing  care  for  patients  with  acne.  The  expert  panel
comprised  eight  dermatologists  from  Latin  America,  repre-
senting  countries  such as  Argentina,  Brazil,  Chile,  Colombia,
Peru,  Ecuador,  Mexico,  and Panama.

The  process  was  led  by  the chairman,  who  was  also  part
of  the  panel  and  responsible  for  the design  of  the Delphi
survey.

Delphi process  modified

The  Delphi  modified  methodology8 consisted  of  reviewing
the  literature  to  update  the most  relevant  topics  in the
clinical  management  of  acne and  potential  gaps,  as  well
as  to  identify  the specificities  of acne  in the Latin  Amer-
ican  population.  Searches  were  performed  using  PubMed
Central,  Cochrane,  and  Lilacs  databases  from  January  2000
to  December  2022,  including  English  and  Spanish  articles.
These  data  were presented  by  the expert  panel  during  a
face-to-face  meeting  to  guide the  discussion.  This  was  fol-
lowed  by  two  e-surveys  and a live  virtual  meeting  between
the  first and  second  e-surveys  (Fig.  1).  The  results  of  the
e-surveys  were  presented  by  the chairman.

The  e-surveys  were  designed  to  assess  the  level  of
agreement  with  each  statement.  Two  different  ways  of
approaching  the  questions  were  used in the  first  e-survey.
Sixteen  questions  measured  the answer  according  to  an
answer range:  ‘‘strongly  disagree’’,  ‘‘disagree’’,  ‘‘agree’’,
‘‘strongly  agree’’,  or  ‘‘unable  to  answer’’.  A  consensus  was
reached  when ≥75%  of  panelists  voted  ‘‘agree’’  or  ‘‘strongly
agree’’.  For eleven  questions,  the answer  was  measured  as
‘‘yes’’  or  ‘‘no’’ and  a written  explanation  for the answer  was
selected.  A  consensus  was  reached  when  ≥  75%  of  panelists
voted  for  one  of  the answers. The  explanations  were  ana-
lyzed  by the  chairman  and relevant  issues  were  presented
for  discussion  during  the first  interim  webinar.

Two  topics  in the e-survey  didn’t reach  the  minimum  75%
agreement  level.  These  topics  were  discussed  during  the
interim  web  meeting,  a  new  literature  review  was  carried
out  and  a new  vote  was  taken.

The  e-surveys  were programmed  and  managed  by  Sprim
Brazil  to  ensure blinding.

In  the first  round,  sixteen  out of  seventeen  questions
reached  a  consensus  with  ≥75%  of  votes  ‘‘agree’’  or
‘‘strongly  agree’’  (Table 1). The  result  of  the  voting  on  the
consensus  statement  is  given in  parentheses  (e.g.,  7/8  voted
‘‘agree’’  or  ‘‘strongly  agree’’)  after  each topic discussed.

Ten  out  of eleven  questions,  measured  by  a  ‘‘yes’’ or
‘‘no’’  answer,  achieved  consensus  with  ≥75%  ‘‘yes’’  answers
(Table  2).
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Figure  1  Delphi  process  modified  for  Acne  Consensus.

During  the  second  e-survey,  two  topics  that did  not  reach
consensus  in the  first  e-survey  were reassessed.  In the sec-
ond  e-survey,  consensus  was  achieved  on  these  2 topics
with  100%  ‘‘agree’’  answers  and ≥75%  ‘‘yes’’  answers  in a
‘‘yes/no’’  question  (Tables  3 and  4).

Results and discussion

Quality  of  life

Acne  is  a  condition  that  has  a  significant  negative  impact
on  quality  of  life.9 In  addition,  long-term  sequelae,  such
as  the  presence  of  scarring  after  acne  has  resolved,
cause  significant  emotional,  social,  and  functional  con-
cerns.  Familiarity  with  the psychological  aspects  of  acne
is important  for  holistic  patient  management.  Psycholog-
ical  factors  can  exacerbate  acne  and  decrease  patient
compliance.3

Often,  the patient’s  perception  of the disorder  may  dif-
fer from  the  dermatologist’s  assessment,  and the intensity
of  the  disorder  is  not  always  directly  related  to  the  degree  of
psychological  impact.  There  are several  psychometric  tools
to  assess  this  impact,  among  them  Acne-QoL  and  Derma-
tology  Life  Quality  Index  (DLQI).  Some  of  them  have  been
translated  and  published  in  Portuguese  and  Spanish.  How-
ever,  in  day-to-day  practice,  these  tools  are impractical
and  take  a  long  time  to  apply  and analyze  (8/8  -100%  of
agrement).  There  is  a lack  of  a quick  and  practical  tool
to  assess  and  monitor  the  psychological  impact  on  acne
patients.

Social  media

Social  networks  have  become  a  means  of sharing  information
about  health-related  issues.10 Currently,  all  of  our  patients
are  increasingly  exposed  to  controversial  content  on  various
social  media  platforms,  which  is  emerging  as  a public health
problem  that  may,  in the  long  run,  prevent  us  from  providing
fully  effective  care  and delay  effective  treatment.

To  improve  this  situation,  the  authorss  suggest devel-
oping  educational  campaigns  to  help  users  reject false or
misleading  information  while  promoting  the  dissemination
of  rigorous,  evidence-based  dermatology  knowledge.

Dermatologists  should  be  encouraged  to  increase  their
presence  on various  social  media  platforms,  always  con-
sidering  privacy  and ethical  principles  of their  position  as
physicians,  and  to build  a  more  solid  base  of  correct  orien-
tations  within  these  channels11 (8/8).

Generation  Z

Generation  Z  individuals  were  born  between  1995---2010,  so
they  are  the first  generation  to  be  born  with  full  access  to
the  Internet  (‘‘digital  natives’’).  Several  studies  have  looked
at how  to  approach  education  with  this  generation  and how
to  use  social  media  as  an  educational  tool.  A 2020  study  of
nursing  students12 found  that  participants  used  social  media
for  an average  of 1.37  hours  for  clinical  learning  and  about
twice  as  long  for  personal  purposes.  Therefore,  using  social
networking  to  connect,  engage,  and  educate  this  generation
of  patients  is  a  useful  and necessary  tool.12---15

Therefore,  this  expert  panel  believes  that  a specific
language  associated  with  the  use  of  digital  resources
(WhatsApp® messages/direct  messages  on  Instagram®)  is
important  to  connect  with  Generation  Z, favoring  the
follow-up  of  physical  and  psychological  symptoms  and  the
treatment  of these  patients  (8/8).

Transgender  male  patient

Transgender  individuals  do not  identify  as  the  biological  sex
assigned  at birth,  and  some  seek  medical  assistance  for
interventions  aimed  at  phenotypically  restoring  their  gender
identity.  To  maintain  levels  at physiological  levels,  between
320---1000  ng/dL,  transgender  men  must  use  testosterone
continuously.16

Today,  there  is  still  a  lack  of  well-conducted  studies  to
guide  the treatment  of acne  in transgender  male  patients
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Table  1  Statements  with  consensus  during  the  first  e-survey  with  ≥75%  of  ‘‘agree’’,  ‘‘strongly  agree’’  votes.

1  -  Quality  of life 100%
Acne  is  a  condition  that  significantly  affects  quality  of  life.  The  tools  available  to  assess  its  impact  are

impractical  for daily  use  in the  office  and  take  a  long  time  to  apply  and  analyze.
2 -  Social  Media 100%
Previous  research  analyzing  the  main  social  media  sites  (Instagram®,  Facebook®,  Youtube® and  TikTok®)

proved that  acne  and  its  treatment  is  one  of  the most  frequently  searched  medical  topics,  but  most
content producers  are  not  dermatologists.  Then,  it  is  often  necessary  to  deconstruct  concepts  that

have been  wrongly  absorbed  in  order  to  restart  an  effective  treatment.

3 -  Medication  Use  Investigation 100%
In  order  to  find  negative  factors  that  may  affect  the  effectiveness  of  acne  treatment,  active

questioning  about  the  use  of  manipulated  compounds,  topical  and  systemic  medications,  vitamins,
hormonal implants,  and contraceptive  methods  should  always  be performed.

4 -  Red  flag:  acne  in  children  <7  years  old 100%
The presence  of  inflammatory  acne  in  children  between  1  and  7  years  of  age  is not  common.  The

patient should  always  be  referred  for  endocrinologic  evaluation  to  rule  out  precocious  puberty.

5 -  Skincare  I ---  Dermocosmetics 100%
Specific  dermocosmetic  use  for  treating  acne  is a  feasible  tool.  In  mild  cases,  it  can  be used  alone  and

in more  severe  cases  it  can  be  associated  with  the  treatment  protocol  proposed  by  the  guidelines.
6 -  Skincare  II 100%
Mild  cleansers  and related  non-comedogenic  moisturizers  are recommended  for  better  tolerance  of

topical medications,  increasing  treatment  success.
7 -  Acne  treatment  ---  Women’s  topical  treatment  >25  years  old 87.5%
There is  an  increasing  number  of  acne  cases  in women  over  the  age  of  25  years  of  age.  The  cause  is not

yet fully  elucidated.  When  starting  the  treatment  of  these  patients,  it  is important  to  consider  that
their skin  is more  sensitive  due  to  the  presence  of  acne  concomitant  with  aging process.

8 -  Acne  treatment  ---  Isotretinoin  I 100%
Currently,  when  oral  isotretinoin  is required,  treatment  should  be  based  on  clinical  evaluation  rather

than cumulative  dose  alone.  If necessary,  the  treatment  should  be  continued,  even  after  150  mg/kg.
9 -  Acne  treatment  ---  Isotretinoin  II 87.5%
After the  use  of  oral  isotretinoin,  a  one-year  maintenance  topical  treatment  should  be recommended

for all  patients  in  order  to  reduce  relapse  rates.
10 - Acne  treatment  ---  Isotretinoin  in transgender  men 87.5%
Frequent  laboratory  testing  is important  with  oral  isotretinoin  use  in transgender  men,  as  chronic

testosterone  use  may  also  be  associated  with  dyslipidemia  and  hepatotoxicity.
11 - Diet 100%
Although  more  research  is needed  on  diet  and  acne,  it  is  important  to  provide  the  most  current

information  on  the  subject, such  as the  negative  relationship  with  foods  with  a  high  glycemic
index/load,  dairy  products  including  whey  protein,  and the  need  to  eat  more  fruits  and vegetables.

12 - Probiotics 100%
Although  there  are  some  studies  evaluating  the  use  of oral  probiotics  in the  treatment  of acne,  their

prescription  is still  not  part of the  routine  for  patients  until  better  evidence  is  available.
13 - Scars  I 100%
Family  history  of  acne  scarring,  as  well  as  the  intensity  of  the  disorder,  time  without  treatment,  and

manipulation  of  the  lesions,  influence  the  presence  of  atrophic  acne  scarring.  These  factors  should
be discussed  with  the  patient  prior  to  treatment.

14 - Scars  II 100%
All  acne  cases,  even  mild,  must  be  treated  effectively  as  scars  can  appear  after  any  acne  intensity.
15 - Hyperpigmentation 100%
Acne-induced  hyperpigmentation  is  a  common  problem.  Its  treatment  is challenging,  and  previous

studies have  associated  its  intensity  with  the  degree  of  acne,  phototype,  and duration  of  the
inflammatory  process.  Due  to  migratory  factors,  the  large  presence  of  mestizos,  and  the  geographic
location of  most  Latin  American  countries,  most  patients  have  acne-induced  hyperpigmentation

and desire  a  rapid  improvement.
16  - Dermatologic  procedures 100%
Dermatologic  procedures  can  be  associated  with  the  treatment  of  acne  and  pigmentation,  such  as  peels

and lasers,  but  they  are  not  mandatory  and  significantly  increase  the  cost  to  the  patients.
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Table  2  Consensus  statements  in  the  first  e-survey  with  ≥75%  ‘‘yes’’  responses.

Social  Media  ---  medical  presence 100%
Having  a dermatologist  talking  about  acne  on  social  media  is  important.
Generation Z 100%
Generation  Z are  digital  natives,  with  a  huge  presence  on social  media,  with  a  strong  social  and

environmental  responsibility,  and  are used  to  having  quick  answers  while  also  having high  rates  of
anxiety and  depression.  A  specific  language,  associated  with  the  use  of  digital  resources
(WhatsApp® messages/direct  message-Instagram®) is important  to  connect  with  Generation  Z,
favoring the  follow-up  of physical,  psychological  symptoms  and  the  treatment.

Transgender  man 100%
Well-conducted  studies  to  guide  acne  treatment  in  male  transgender  patients  are still  lacking.
Adult  female  acne  ---  systemic  treatment 75%
When  it  is  necessary  to  use  systemic  medications  for  the  treatment  of  acne,  it  is preferable  to  start

with spironolactone,  since  these  patients  have  a  chronic  clinical  condition  and, in their  history,
they have  often  used  systemic  antibiotics.

Adult  female  acne  ---  maintenance  treatment 100%
Maintenance  treatment  should  always  be  indicated  for  these  patients.
Makeup 100%
Non-comedogenic  makeup  may  be  recommended  for  acne  patients  to  reduce  the  impact  of  the

presence of  lesions  early  in treatment.
Dermocosmetics 100%
Whitening  dermocosmetics  can  be  combined  with  acne  treatment  to  accelerate  the  improvement  of

macular hyperpigmentation  concomitantly  with  the  improvement  of  acne.
Intermittent  Dosea (isotretinoin) 87.5%
In  accordance  with  the  studies  that  have  already  been  published,  it  is preferable  to  avoid  the

regimen of  intermittent  doses  of  oral  isotretinoin.
Informed  Consent  related  to isotretinoin 100%
It is  important  that  a  medication  as  effective  as  oral  isotretinoin  continues  to  be  safely  prescribed

with consent  and  only  by  physicians  experienced  in  monitoring  it  (dermatologists).

a Intermittent dose means take the medication for a few days with intervals of days/weeks between administrations.

(8/8).  There  is  also  very  little  scientific  literature  that
analyzes  the problems  induced  by  hormone  therapies  in
transgender  male  patients  in  the short  and  long  term.  A ret-
rospective  study  conducted  by  the Mayo  Clinic  (USA)  from
1986  to 2018  analyzed  222  transgender  people,  36%  of whom
were  female-to-male,  and  91.4%  of  whom  were  receiving
hormone  therapy.  Acne  was  the most commonly  diagnosed
side  effect,  present  in 78.7%  with  an average  onset  of  11.5
months  of  testosterone  therapy.17

The  psychosocial  impact  of  acne  may  exacerbate  gender
dysphoria  and  the already  high  rates  of  psychiatric  comor-
bidity  in  transgender  patients.18

The  number  of  reported  cases  of  severe  or  resistant
acne  in  these  patients  responding  only  to  oral  isotretinoin  is
increasing,  although  it has  been suggested  that dermatologic
changes  are  unrelated  to  plasma  levels  of  androgens.19---22

It  is important  to  note  that  these  patients  can  still
become  pregnant.  Therefore,  contraception  should  always
be  used.  The  interaction  between  chronic  testosterone  uses
and  isotretinoin  has  not  been  widely  studied,  so  this study
group  suggests  frequent  laboratory  follow-up  in  these  cases,
especially  analyzing  liver  function,  lipids,  and  pregnancy
tests (7/8).23

Pediatric  acne  ---  when  to alert

Childhood  acne  refers  to  lesions  that  are suggestive  of  acne
in  patients  between  the ages  of  1 and  7  years  of  age.  It

Table  3 Consensus  statement  during  the second  e-survey
with  100%  ‘‘agree’’  votes.

Pediatric  acne 100%
When  present  in  younger  children,

the  same  topical  medications  are
indicated  as for  children
over  9 years  of  age.

Table  4  Consensus  statement  in the  second  e-survey  with
≥75% ‘‘yes’’  answers.

Adult  female  acne 75%
Patients  with  persistent  acne,

whether  or  not  accompanied  by
seborrhea,  without  other  signs  and
symptoms  of  hyperandrogenism  do
not require  hormone  evaluation
testing.

is  a very  rare  presentation,  and a  complete  and  thorough
clinical  evaluation  must  always  be performed.  This group
considers  that  any patient  with  inflammatory  acne in this
age  group  should  be referred  to  endocrinology  to  actively
rule  out  other  pathologies  (8/8).24
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Table  5  Topical  treatments  available  for  adult  female  acne  (AFA).

Substance  Recommendation

Retinoids  Third-generation  topical  retinoids  (adapalene  0.1%)  are  recommended  for  the  treatment  of  mild
comedonal acne  and  mild-to-moderate  inflammatory  acne.26

Azelaic  acid  Azelaic  acid  15%  gel  is recommended  as a  first-line  monotherapy  for  both  non-inflammatory  and
inflammatory  acne  in  adult  women.27 Azelaic  acid  is also  indicated  for  the  treatment  of
post-inflammatory  hyperpigmentation.28 This  option  is  safe  for  use  during  pregnancy  and
breastfeeding.29

Topical  antibiotics Its  isolated  use should  not  be prescribed.30

Benzoyl  peroxide BPO  is  recommended  as monotherapy  for  mild-to-moderate  acne  in  AFA,  in low  concentrations.31

Dapsone  Dapsone  5% gel shows  only  modest  to  moderate  efficacy  in reducing  inflammatory  acne  lesions.32

Fixed  combination  Topical  combination  therapy,  retinoid-BPO,  antibiotic-BPO  and  antibiotic-retinoid,  is recommended
for inflammatory  acne  in adult  females.33

BPO, Benzoyl Peroxide.

Adult  female  acne  (AFA)

Topical  treatment

It is  important  to  consider  that their  skin  is  more  sen-
sitive  due  to  the presence  of  acne  and  also  due  to  skin
aging  when  starting  treatment  of  these patients  (7/8).  Top-
ical  therapies  alone  are usually  sufficient  for  the successful
treatment  of  mild  cases.25 A  combination  of topical  and  sys-
temic  treatment  is  required  for  most moderate  and severe
cases.25

Table  5  describes  in  detail  the main  topical  substances
(retinoids,26 azelaic  acid,27---29 topical  antibiotics,30 benzoyl
peroxide,31 dapsone,32 and  fixed-combinations)33 most  used
for  these  cases.

Systemic  treatment

In  most  cases,  AFA patients  have mild  to  moderate  severity,
with  few  comedones,  persistent  disorder,  and  no  hormonal
changes.  In  more  severe  cases,  systemic  therapy  may  be
required.  The  use  of oral  antibiotics,  preferably  with  tetra-
cycline,  is  indicated  by  guidelines,  but  relapse  rates  are very
high.34

According  to  this group,  if  systemic  therapy  must  be
used  to  treat  adult  acne,  starting  with  spironolactone  may
be  preferable  because  of  these  patients’  chronic  clini-
cal  condition  and  history  of frequent  use  of  systemic
antibiotics  (6/8).

Although  spironolactone  is off-label  for  the  treatment  of
acne,  it  is  highly  effective.  However,  it  is  used much  less
frequently  than  oral  antibiotics.  The  recommended  doses  for
starting  treatment  should  be  around  100 mg  daily,  preferably
divided  into  two  doses,  after  meals.  The  drug  has a short
half-life  of 6 to 9 hours  and depends  on  food  for  perfect
absorption.35

Co-administration  of  diuretics  and  tetracyclines  may
result  in  decreased  renal  function,  manifested  by  increases
in  serum  creatinine  and  blood  urea  nitrogen,  and  should  be
accompanied  by  laboratory  analysis.36

Maintenance  treatment

The  usual  evolution  of  AFA occurs  with  frequent  relapses,
making  maintenance  treatment  essential.37 Topical  retinoids
such  as  adapalene  0.1%  or  azelaic  acid  15%  gel  are rec-

ommended  as  first-line  maintenance  therapy  for  adult
women.27

New  options  have  emerged,  such as  clascoterone,  but
there  are  still  no  studies  for  the  maintenance  phase.  In
some  cases,  the use  of  low  doses  of  spironolactone  or
special  regimens  of  low  doses  of oral  isotretinoin  may  be
necessary.38

Skincare

This  group  recommends  that  the use  of  a  skincare  routine
may  be  an important  strategy  in general  and  specifically  in
the  treatment  of  acne  in  terms  of  patient  satisfaction  and
adherence.  Appropriate  dermocosmetic  recommendations
are  necessary  to  reduce  side  effects  and  improve  treat-
ment  efficacy.  This  includes  advice  on  the correct  sunscreen,
cleanser  and moisturizer,  with  or  without  anti-acne  ingredi-
ents,  and  make-up  (8/8).

Almost  all  patients  on  systemic  treatment,  especially
those  using  isotretinoin  or  topical  retinoids  and benzoyl  per-
oxide,  experience  varying  degrees  of side  effects  such  as
irritation,  burning,  dry  skin,  erythema,  and scaling,  lead-
ing  to  poor  adherence  and  compromising  treatment  efficacy.
The  overall  risk  of  poor adherence  to acne treatment  is
approximately  50%  to  60%.39

The  authors  recommend  the use  of  mild  cleansers
(syndets)  and  associated  non-comedogenic  moisturizers  to
improve  the tolerability  of topical  medications  and  increase
the  chances  of  treatment  success.40

Moisturizers  and  products  containing  sunscreen  with  a
Sun  Protection  Factor  (SPF)  of  at least  30  are important  com-
ponents  of the acne patient’s  management  to  complement
the  pharmacologic  regimen.

Acne  patients  should  be advised  to  avoid  oil-based  and
comedogenic  sunscreens  whenever  possible,  as  these  prod-
ucts  may  aggravate  their  acne  vulgaris.

Dermocosmetics  with  whitening  action  can  be  com-
bined  with  acne  treatment  to  accelerate  the improvement
of  post-inflammatory  hyperpigmentation  along  with  the
improvement  of  acne (8/8).

Tables  6 and  7  list  key ingredients  for the proper  selec-
tion  of  moisturizers,  gentle  cleansers,  and Dermocosmetics
(DCs).
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Table  6  Moisturizer  and  cleanser.

Moisturizers  (components)  Gentle  cleansers  (on
acne-prone  skin,
sensitivity  or  dry  skin)

Hyaluronic  acid Synthetic
detergent  (syndet)
---  Respecting  the
acid  pH of  the  skin

Sodium PCA
Ceramide
Glycerin
Sorbitol
Propylene  glycol

Table  7  Dermocosmetics  (active  components).

Dermocosmetics

Salicylic  acid
Lipohydroxy  acid
Alfa  hydroxy  acid
Retinol
Niacinamide
Licochalcone
L-carnitine
Decanediol
Linoleic  acid
PCA  zinc
Hydroquinone
Alpha  arbutin
Thiamidol

Makeup

Acne  is  more  common  in women  than  in men,  and  58%
of  adult  women  always  or  almost  always  use  makeup  to
improve  their  appearance  and self-confidence.40 Data  from
the  literature  show  that  quality  of  life  can  be  improved
with  corrective  makeup.  It  is  important  to  note  that  these
studies  generally  involved  few patients  and  primarily  used
cosmetic  foundations.41,42 Our  panel  of  experts  recommends
non-comedogenic  makeup  for  acne patients  to  reduce  the
impact  of  the  presence  of  lesions  at  the beginning  of  treat-
ment  (8/8).

Oral  isotretinoin

Isotretinoin  is  clearly  indicated  for  severe  or  refractory  acne
(nodular,  cystic,  or  active scarring),  but  is  also  indicated  for
moderate  (papulopustular)  acne that  does  not  respond  to
conventional  therapy.43,44

The  relapse  rate  of patients  taking  isotretinoin  for  acne  is
about  30%,  but  it has  been  described  as  high  as 50%  up  to five
years  after  discontinuation  of  the  drug,  especially  in severe
truncal  acne,  younger  age  of drug  initiation,  and  in patients
with  macrocomedos,  according  to  various  studies.45---47

Our  group  recommends  that,  when  oral  isotretinoin  is
required,  treatment  should  be  based on  clinical  evalua-
tion  and  no  longer  just  on  the cumulative  dose  alone.  If
necessary,  the treatment  should  be  continued,  even  after
150  mg/kg  (8/8). Additionally,  the  authors  agreed  that  after
the use of oral  isotretinoin,  a  one-year  maintenance  topical

treatment  should  be recommended  for  all  patients  in order
to  reduce  relapse  rates  (7/8).48

Isotretinoin  is  a known  teratogen  and  has  the  potential
to  cause  other  adverse  events.44,49---57 For these  reasons,
when  isotretinoin  was  first  released,  the  recommendation
was  that  it be prescribed  only  by physicians  (dermatologists)
who  were  trained  to  manage  the dosage  and  side  effects  of
the  drug.58 As  time  has  passed,  and  the research  pharma
(Roche®), lost the patent,  in many  countries,  the  regulations
have  been historically  relaxed,  and  many  other  medical  spe-
cialties,  and even  primary  care  physicians  are prescribing
the  drug.  Our  group  considers  that  oral  isotretinoin  contin-
ues  to  be  safely  prescribed  with  informed  consent  signed  by
patients  and  only by  physicians  with  experience  in monitor-
ing  it  (dermatologists)  (8/8).  This  is  still  the  rule in  most
developed  countries  and  in several  Latin  American  coun-
tries such  as  Brazil  and  Chile, and  has  been  recommended
in  Colombia  and  Ecuador.44,48,52,59---61

Diet  and nutrition

The  region  of  Latin  America  and  the  Caribbean  (LAC)  is
currently  facing  a major health  problem  closely  linked  to
dietary  habits,  with  significant  economic,  health,  and social
costs.  Changes  in dietary  patterns  have  been  far-reaching,
with  a  marked  increase  in the  consumption  of  unhealthy,
nutrient-poor  foods  and  sugary  drinks,  a  shift  towards  eat-
ing  out  and  snacking,  and  a  rapid  rise  in the  prevalence  of
overweight  and  obesity  in all age  groups.62

This  particular  diet,  characterized  by  a  high  glycemic
load  and increased  intake  of dairy  products,  results  in
elevated  levels  of  insulin  and  IGF-1,  which  is  a  type  of
endocrine  signaling  that  can  contribute  to  acne.  These  hor-
monal  changes  can  lead  to  an  increased  rate  of  sebocyte
proliferation,  and  heightened  sebum  production,  and  ulti-
mately  result  in greater  skin  inflammation.63

Regarding  the  use  of  probiotics,  although  there  are  some
studies  evaluating  the  use  of  oral probiotics  in the  treatment
of  acne,  their  prescription  is  still  not  part  of  the  routine  for
patients  until  better  evidence  is  available  (8/8).

Our group  agreed  that  although  data  on  diet and  acne
need  further  study,  it  is  important  to  provide  the most
up-to-date  information  on  the topic,  such as  the  negative
relationship  with  foods  with  a  high  glycemic  index/load,
dairy  products  including  whey  protein,  and  the need  to eat
more  fruits  and  vegetables  (8/8).

Acne  induced  hyperpigmentation

Acne  hyperpigmentation  is  a common  problem.  It is  now
known  that  visible  light is  involved  in the increase  of
melanin,  aggravating  conditions  such  as  melasma  and
post-inflammatory  hyperpigmentation,  also  common  in
acne.  Even  more  recent  data  indicate  a synergistic  pro-
pigmentation  effect  between  UVA  and visible  light,  thus
requiring  the effective  blocking  of  both  wavelengths  to pre-
vent  and  optimize  the treatment  of  these  conditions.64

Being  tropical,  most Latin  American  countries  receive
large  amounts  of  solar  radiation  throughout  the  year.  This
affects  the  treatment  of  hyperchromia  induced  by  acne.65
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Furthermore,  due  to  migratory  factors  and the  huge  pres-
ence  of miscegenation  in Latin America,  most patients  have
acne-induced  hyperpigmentation  and want  a quick  improve-
ment  (8/8).

Acne-induced
hyperpigmentation/Post-inflammatory
hyperpigmentation  treatment

Daily  sunscreen  use  is  also  important  for  higher  phototyped
patients,  especially  those  with  Post-Inflammatory  Hyperpig-
mentation  (PIH).66

Regular  and  isolated  use  of  sunscreen  for  eight  weeks  dur-
ing  the  summer  months  resulted  in  improvement  of PIH  in
African  American  and  Hispanic  women.  In  this  study,  81%  of
patients  noted  a lightening  of  pre-existing  hyperpigmented
macules,  while  59%  noted  a decrease  in the number  of
macules.67

In the  treatment  of acne hyperchromia,  it is  important
to  interrupt  the  inflammatory  process  early  and  effec-
tively.  Whitening  agents  can  be  added  to  the  treatment  to
accelerate  the process.  It is  very  important  that  patients
are  warned  about  the  possible  risks  and  duration  of use
of  each  type  of  whitening  cream,  especially  when  using
hydroquinone.68

There  are  now  new  options  with  excellent  safety
profiles  that  can  be  used  alone  or  in combination
with  other  treatments,  such  as  thiamidol-containing
dermocosmetics.69

Scars

Risk  factors

One  of  the  main  goals  of  acne  treatment  is  to  prevent  scar-
ring.  Risk  factors  for  scarring  are the severity  of  acne,  time
between  onset  of  acne  and  first  effective  treatment,  recur-
rent  acne,  and  male  gender.

Furthermore,  a  family  history  of  acne scars,  as  well  as  the
intensity  of  the disorder,  the  time  without  treatment,  and
the  manipulation  of  the  lesions  influence  the presence  of
atrophic  acne  scars  and should  be  discussed  with  the patient
prior  to  treatment  (8/8).

A  high  number  of  patients  with  mild  to  moderate  acne
develop  acne  scarring.  In  a  study  conducted  in the USA,  43%
of  a  total  of  1,972  acne patients  evaluated  had  acne scar-
ring,  and  of  these,  69%  had  mild  or  moderate  acne  at the
time  of  the  study.70

Inflammation  present  in  all  stages  of  acne would be an
important  factor  in  their  development.  Therefore,  early
treatment  should  be  started  even  in patients  with  mild  acne
to reduce  the  risk  of  scarring.71,72

Early  treatment

All  cases  of  acne,  even  mild  ones,  need to  be  treated
effectively.  Scarring  can  occur  after  any  intensity  of  acne
(8/8). Topical  retinoids  are effective  in preventing  acne
scarring  due  to  their  direct  and  indirect  anti-inflammatory
properties.72

Procedures

There  are many  medical  procedures  available  for  the
treatment  of  acne/scarring,  including  intense  pulsed  light,
microdermabrasion,  peels,  intralesional  corticosteroids,
cryotherapy,  and comedone  extraction.  For  most of  these
procedures,  the available  evidence  is very  scarce and  of
very  low quality.  Therefore,  they  should  be considered  as
adjuncts  to  treatment  and  their  true  benefit  in acne  therapy
cannot  be determined.73---77

Light  therapies,  including  laser  and photodynamic  ther-
apy,  have  shown  promising  results,  but  there  is  not  enough
evidence  to recommend  them  for  routine  use.  There  are
also  no  established  guidelines  on  the optimal  dose,  device,
timing,  and  frequency  of  use.78

Based  on  currently  available  data,  our  expert  panel
agreed  that  dermatologic  procedures,  such  as  peels  and
lasers,  may  be associated  with  the treatment  of  acne and
pigmentation,  but  they  are  not  mandatory  and  significantly
increase  costs  for  patients  (8/8).

Conclusion

These  recommendations,  developed  by a  Latin  American
consensus  of  experts,  are intended  to  assist  in decision-
making  in  the  daily  practice  of  acne treatment  and  the
challenges  faced  by  dermatologists  and  their  Latin  American
patients  with  their  unique  skin  conditions.

The  high  percentage  of  agreement  achieved  in  all  topics,
based  on  the  available  current  evidence,  provides  support
for  the best  acne treatment  choices  in  both  established
topics  and  new  topics that  have  emerged  in  recent  years,
such  as  social  media,  Generation  Z,  and  transgender  male
patients.

There  are some  points  that  can  still  be  devel-
oped/improved  to  help  physician’s  daily  practice,  such  as
a  quick  and  practical  tool  for  evaluating  and  quantifying
the  psychological  impact  that  acne  has  on  patients  (which  is
missing)  as  well  as  a greater  presence  of  dermatologists  and
scientific  societies,  in different  channels,  needed  to  provide
quality  information  and  support  decision-making.

Limitations

The  main  limitation  found  by  this expert  panel  was  the  small
number  of  publications  related  to  acne  and  its  treatment,
conducted  exclusively  to  assess  the locoregional  character-
istics  and challenges  in  Latin America.

Disclaimer

The  recommendations  in  this  article  are based  on  the best
available  data  at the  time  the  guideline  was  written.  The
final  decision  to  recommend  a specific  treatment  must  be
made  by  the physician,  taking  into  account  the  individual
needs  of the  patient,  as  well  as  the disorder  course.
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pediátrica. Buenos Aires: Ediciones Journal S.A; 2021. p.
359---73.

24. Savage LJ, Layton AM. Treating acne vulgaris: systemic,
local and combination therapy. Expert Rev Clin Pharmacol.
2010;3:563---80.

25. Thielitz A, Abdel-Naser MB,  Fluhr JW, Zouboulis CC, Gollnick H.
Topical retinoids in acne–an evidence-based overview. J  Dtsch
Dermatol Ges. 2008;6:1023---31.

26. Dréno B, Layton A, Zouboulis CC, López-Estebaranz JL,
Zalewska-Janowska A, Bagatin E, et  al.  Adult female
acne: a new paradigm. J  Eur Acad Dermatol Venereol.
2013;27:1063---70.

27. Kircik LH. Efficacy and safety of  azelaic acid (AzA) gel 15%
in the treatment of post-inflammatory hyperpigmentation and
acne: a 16-week, baseline-controlled study. J  Drugs Dermatol.
2011;10:586---90.

28. Fluhr JW, Degitz K. Antibiotika, azelainsäure und benzoylper-
oxid in der topische aknetherapie. J Dtsch Dermatol Ges.
2010;8:S24---30.

29. Thiboutot D, Gollnick H, Bettoli V, Dréno B, Kang S, Leyden
JJ, et al. Global Alliance to Improve Outcomes in Acne. New
insights into the management of acne: an update from the
Global Alliance to Improve Outcomes in Acne group. J Am Acad
Dermatol. 2009;60:S1---50.

30. Tanghetti EA, Popp KF. A current review of topical benzoyl
peroxide: new perspectives on formulation and utilization. Der-
matol Clin. 2009;27:17---24.

31. Draelos ZD, Carter E, Maloney JM, Elewski B, Poulin Y,  Lynde
C, et al. Two randomized studies demonstrate the efficacy and
safety of dapsone gel, 5% for the  treatment of  acne vulgaris. J
Am Acad Dermatol. 2007;56:439.e1-10.

32. Ghali F, Kang S, Leyden JJ, Shalita AR, Thiboutot DM. Changing
the face of  acne therapy. Cutis. 2009;83:4---15.

33. Rocha MA, Bagatin E. Adult-onset acne: prevalence, impact,
and management challenges. Clin Cosmet Investig Dermatol.
2018;11:59---69.

34. Roberts EE, Nowsheen S, Davis MDP, McEvoy MT, Newman
CC, Sartori Valinotti JC, et al. Treatment of  acne with
spironolactone: a retrospective review of 395 adult patients
at Mayo Clinic, 2007-2017. J  Eur Acad Dermatol Venereol.
2020;34:2106---10.

35. Tetracycline and drug-attributed rises in blood urea nitrogen: a
report from the Boston collaborative drug surveillance program.
JAMA. 1972;220:377---9.

36. Holzmann R, Shakery K.  Postadolescent acne in females. Skin
Pharmacol Physiol. 2014;27:3---8.

37. Bagatin E, Freitas THP, Rivitti-Machado MC, Ribeiro BM, Nunes
S, Rocha MAD. Adult female acne: a guide to clinical practice.
An Bras Dermatol. 2019;94:62---75.

38. Draelos ZD. Revisiting the skin health and beauty pyramid: a
clinically based guide to selecting topical skincare products. J
Drugs Dermatol. 2021;20:695---9.

39. Bhatia N,  Kircik LH, Shamban A, Bhatt V,  Pillai R, Guenin E.
A split-face, controlled study to assess the compatibility of

tretinoin 0.05% acne  lotion with facial foundation makeup. J
Clin Aesthet Dermatol. 2020;13:E53---8.

40. Matsuoka Y, Yoneda K,  Sadahira C, Katsuura J,  Moriue T, Kubota
Y. Effects of  skin care and makeup under instructions from der-
matologists on the quality of  life of female patients with acne
vulgaris. J  Dermatol. 2006;33:745---52.

41. Hayashi N, Imori M,  Yanagisawa M,  Seto Y, Nagata O, Kawashima
M. Make-up improves the quality of life of acne patients without
aggravating acne eruptions during treatments. Eur J  Dermatol.
2005;15:284---7.

42. Berry KA, Hallock KK, Thiboutot D. Updates in Isotretinoin.
In: Suh DH, editor. Acne. Updates in Clinical Derma-
tology [Internet]. Springer Cham; 2021. Available from:
https://link.springer.com/book/10.1007/978-3-030-68996-4

43. 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.e33.

44. Azoulay L,  Oraichi D,  Bérard A.  Isotretinoin therapy and the
incidence of acne relapse: a nested case-control study. Br J
Dermatol. 2007;157:1240---8.

45. Bagatin E, Costa CS. The use of  isotretinoin for acne - an update
on  optimal dosing, surveillance, and adverse effects. Expert Rev
Clin Pharmacol. 2020;13:885---97.

46. Bagatin E, Costa CS, Rocha MADD, Picosse FR,  Kamamoto CSL,
Pirmez R, et  al. Consensus on the use of oral isotretinoin in der-
matology - Brazilian Society of  Dermatology. An Bras Dermatol.
2020;95:19---38.

47. Dhaked D, Meena RS, Maheshwari A,  Agarwal US, Purohit S. A
randomized comparative trial of  two low-dose oral isotretinoin
regimens in moderate to severe acne vulgaris. Indian Dermatol
Online J. 2016;7:378---85.

48. Bray AP, Kravvas G, Skevington SM, Lovell CR. Is  there an associ-
ation between isotretinoin therapy and adverse mood changes?
A  prospective study in a cohort of  acne patients. J  Dermatolog
Treat. 2019;30:796---801.

49. Greydanus DE, Azmeh R, Cabral MD, Dickson CA, Patel DR.
Acne in the first three decades of life: an update of  a disor-
der with profound implications for all decades of  life. Dis Mon.
2021;67:101103.

50. Metekoglu S,  Oral E, Ucar C, Akalin M. Does isotretinoin
cause depression and anxiety in acne  patients? Dermatol Ther.
2019;32:e12795.

51. Acne vulgaris management [internet]. NICE guideline; 2023
[cited 2022 Dec 20]. Available from: https://www.nice.org
.uk/guidance/ng198/resources/acne-vulgaris-management-pdf
-66142088866501.

52. Nikam B, Jamale V, Ravikumar ST. Effect of  oral  isotretinoin
on  anxiety and depression in patients with acne. J Pharmacol
Pharmacother. 2020;11:113---8.

53. Paljarvi T,  McPherson T, Luciano S,  Herttua K, Fazel S.
Isotretinoin and adverse neuropsychiatric outcomes: retro-
spective cohort study using routine data. Br  J Dermatol.
2022;187:64---72.

54. Pona A, Cardenas-de la Garza JA, Haidari W, Cline A, Feldman
SR, Taylor SL. Abnormal liver function tests in acne patients
receiving isotretinoin. J  Dermatolog Treat. 2021;32:469---72.

55. Vallerand IA, Lewinson RT, Farris MS, Sibley CD, Ramien ML, Bul-
loch AGM, et al.  Efficacy and adverse events of  oral isotretinoin
for acne: a systematic review. Br J Dermatol. 2018;178:
76---85.

56. Vona-Giralt G, Vilaplana-Carnerero C, Ouchi D, Gomez-
Lumbreras A, Morros R, Giner-Soriano M.  Risk of psy-
chiatric events in women treated with isotretinoin: a
self-controlled study with SIDIAP database. Expert Opin Drug
Saf. 2023;22:213---9.

57. Roche HL. Accutane Roche. Product monograph includ-
ing patient medication information Retinoid for Treat-

423

http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0095
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0100
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0105
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0110
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0115
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0120
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0125
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0130
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0135
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0140
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0145
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0150
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0155
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0160
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0165
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0170
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0175
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0180
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0185
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0190
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0195
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0200
https://link.springer.com/book/10.1007/978-3-030-68996-4
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0210
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0215
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0220
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0225
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0230
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0235
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0240
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0245
https://www.nice.org.uk/guidance/ng198/resources/acne-vulgaris-management-pdf-66142088866501
https://www.nice.org.uk/guidance/ng198/resources/acne-vulgaris-management-pdf-66142088866501
https://www.nice.org.uk/guidance/ng198/resources/acne-vulgaris-management-pdf-66142088866501
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0250
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0255
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0260
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0265
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0270


M.  Rocha,  F. Barnes,  J.  Calderón  et  al.

ment of Acne. 1982 [cited 2023 Jan  3]; Available from:
www.rochecanada.com.

58. Ministerio de Salud Pública del Ecuador. Diagnóstico y
tratamiento del acne. Guía de Práctica Clínica (GPC).
Quito: Ministerio de Salud Pública, Dirección Nacional
de Normatización-MSP; 2015 [Internet]. [cited 2023
Jan  3]. Available from: https://www.salud.gob.ec
/wp-content/uploads/2017/02/DIAGN%C3%93STICO-Y-
TRATAMIENTO-DEL-ACN%C3%89 16012017.pdf.

59. Moosa AS, Quah JHM, How CH. Primary care approach to man-
aging acne. Singapore Med  J.  2021;62:568---73.

60. De Estudio En Acné GC. Guías colombianas para el manejo del
acné: una revisión basada en la evidência por el  Grupo Colom-
biano de Estudio en Acné. Rev Asoc Colombiana Dermatol Cir
Dermatol. 2011;19:129---57.

61. Popkin BM, Reardon T. Obesity and the food system transforma-
tion in Latin America. Obes Rev. 2018;19:1028---64.

62. Baldwin H, Tan J. Effects of  diet on  acne and its response to
treatment. Am J Clin Dermatol. 2021;22:55---65.

63. Austin E, Geisler AN, Nguyen J, Kohli I, Hamzavi I, Lim HW, et al.
Visible light. Part I: properties and cutaneous effects of visible
light. J Am Acad Dermatol. 2021;84:1219---31.

64. Falabella R. Pigmentary disorders in Latin America. Dermatol
Clin. 2007;25:419---30.

65. Song H, Beckles A, Salian P, Porter ML. Sunscreen recommenda-
tions for patients with skin of color in the popular press and in
the dermatology clinic. Int J  Womens Dermatol. 2020;7:165---70.

66. Evaluation and effectiveness of  a  photoprotection composition
(sunscreen) on  subjects of skin of color. J  Am Acad Dermatol.
2015;72:AB215.

67. Dreno B, Bagatin E, Blume-Peytavi U, Rocha M,  Gollnick H.
Female type of adult acne: physiological and psychologi-
cal considerations and management. J  Dtsch Dermatol Ges.
2018;16:1185---94.

68. Roggenkamp D, Dlova N, Mann T, Batzer J,  Riedel J, Kausch M,
et al. Effective reduction of post-inflammatory hyperpigmen-

tation with the tyrosinase inhibitor isobutylamido-thiazolyl-
resorcinol (Thiamidol). Int J Cosmet Sci. 2021;43:292---301.

69. Tan J,  Kang S, Leyden J. Prevalence and risk factors of acne
scarring among patients consulting dermatologists in the USA.
J Drugs Dermatol. 2017;16:97---102.

70. Dréno B, Bissonnette R, Gagné-Henley A, Barankin B, Lynde C,
Kerrouche N,  et  al.  Prevention and reduction of atrophic acne
scars with Adapalene 0.3%/Benzoyl Peroxide 2.5% Gel in sub-
jects with moderate or severe facial acne: results of  a 6-month
randomized, vehicle-controlled trial using intra-individual com-
parison. Am J Clin Dermatol. 2018;19:275---86.

71. Fabbrocini G,  Cacciapuoti S.  Evaluation, prevention, and
management of acne scars: issues, strategies, and enhanced
outcomes. J Drugs Dermatol. 2018;17:s44---48.

72. Li MK, Liu C, Hsu JTS. The use of  lasers and light devices in acne
management: an update. Am J  Clin Dermatol. 2021;22:785---800.

73. Shah M, Crane JS. Microdermabrasion. In: StatPearls. Treasure
Island (FL): StatPearls Publishing; 2023. Available from: https:
//www.ncbi.nlm.nih.gov/books/NBK535383/

74. Acne vulgaris: management [Internet]. Guidance NICE;
2021 [cited 2023 Jan 4]. Available from: https://www.nice
.org.uk/guidance/ng198/chapter/recommendations/.

75. Lee KC, Wambier CG,  Soon SL, Sterling JB, Landau M, Rullan
P,  et al. Basic chemical peeling: superficial and medium-depth
peels. J Am Acad Dermatol. 2019;81:313---24.

76. Barbaric J, Abbott R,  Posadzki P, Car M, Gunn LH, Layton
AM, et al. Light therapies for acne: abridged Cochrane sys-
tematic review including GRADE assessments. Br J  Dermatol.
2018;178:61---75.

77. Moy LS, Frost D, Moy S. Photodynamic therapy for photodamage,
actinic keratosis, and acne in the cosmetic practice. Facial Plast
Surg Clin North Am. 2020;28:135---48.

78. Oge’ LK, Broussard A, Marshall MD. Acne vulgaris: diagnosis and
treatment. Am Fam Physician. 2019;100:475---84.

424

http://www.rochecanada.com
https://www.salud.gob.ec/wp-content/uploads/2017/02/DIAGN%C3%93STICO-Y-TRATAMIENTO-DEL-ACN%C3%89_16012017.pdf
https://www.salud.gob.ec/wp-content/uploads/2017/02/DIAGN%C3%93STICO-Y-TRATAMIENTO-DEL-ACN%C3%89_16012017.pdf
https://www.salud.gob.ec/wp-content/uploads/2017/02/DIAGN%C3%93STICO-Y-TRATAMIENTO-DEL-ACN%C3%89_16012017.pdf
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0275
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0280
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0285
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0290
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0295
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0300
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0305
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0310
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0315
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0320
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0325
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0330
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0335
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0340
https://www.ncbi.nlm.nih.gov/books/NBK535383/
https://www.ncbi.nlm.nih.gov/books/NBK535383/
https://www.nice.org.uk/guidance/ng198/chapter/recommendations/
https://www.nice.org.uk/guidance/ng198/chapter/recommendations/
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0350
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0355
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0360
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365
http://refhub.elsevier.com/S0365-0596(24)00013-8/sbref0365

	Acne treatment challenges  Recommendations of Latin American expert consensus
	Introduction
	Methodology
	Expert panel
	Delphi process modified

	Results and discussion
	Quality of life
	Social media
	Generation Z
	Transgender male patient
	Pediatric acne ‒ when to alert
	Adult female acne (AFA)
	Topical treatment
	Systemic treatment
	Maintenance treatment

	Skincare
	Makeup
	Oral isotretinoin
	Diet and nutrition
	Acne induced hyperpigmentation
	Acne-induced hyperpigmentation/Post-inflammatory hyperpigmentation treatment
	Scars
	Risk factors
	Early treatment

	Procedures

	Conclusion
	Limitations
	Disclaimer
	Financial support
	Authors contributions
	Conflicts of interest
	Acknowledgment
	References


