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DITORIAL

nais  Brasileiros  de Dermatologia.  Beginning  a  new

ve-year term,  2026-2030
n  2026,  a  new  five-year  editorial  period  begins  in  the  Anais
rasileiros  de  Dermatologia.

The  group  that  starts  now  consists  of  myself  as  Scientific
ditor  with  three  Associate  Editors:  Jane  Tomimori  from  Uni-
ersidade  Federal  de  São  Paulo,  Neusa  Yuriko  Sakai  Valente
rom  Universidade  de  São  Paulo,  and  Renata  Ferreira  Maga-
hães  from  Universidade  Estadual  de  Campinas.

Our  mission  will  be  to  continue  the  work  of  the  previous
roup,1,2 valuing  the  quality  of  the  selected  articles,  con-
ributing  solidly  to  the  dissemination  of  scientific  progress.

igure  1  Excerpt  from  the  preface  to  the  fourth  edition  of  Précis  de  Dermatologie  of  1928.

In  the  text  excerpt  depicted  below  (Fig.  1),  ffrom  the
preface  of  the  fourth  edition  of  the  Précis  de  Dermatologie
of  1928,  Darier  expresses  his  concern,  almost  a  century  ago,
to  fill  the  knowledge  gaps,3 which  we  do  to  this  day,  in  every
research  and  in  every  publication.

Each  piece  of  information  that  we  make  available  to
the  global  dermatological  community  helps  to  fill  gaps
and  complete  the  complex  understanding  of  skin  diseases,
which  is  experiencing  so  many  diagnostic  and  therapeutic
advances.
n subsequent  editions,  while  maintaining  its  didactic  characteristics
lso to  point  out  the  gaps  in  our  knowledge.  This  is  done  in  the  hope
t may  encourage  them  to  fill  these  gaps,  to  solve  these  truly  import

ttps://doi.org/10.1016/j.abd.2025.501287
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
,  I have  strived  not  only  to  make  known  the  progress  made,  but
 that  if  this  book  falls  before  the  eyes  of  young  dermatologists,
ant  problems,  through  research  that  they  undertake.

lsevier España, S.L.U. This is an open access article under the CC

https://doi.org/10.1016/j.abd.2025.501287
http://www.abd.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.abd.2025.501287&domain=pdf
https://doi.org/10.1016/j.abd.2025.501287
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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ipedema:  pathophysiological  insights  and therapeutic
trategies --- An  update  for dermatologists
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Abstract  Lipedema  is  a  chronic  and  progressive  disorder  characterized  by  disproportionate  fat
accumulation,  mainly  affecting  the  lower  extremities  of  women,  and  commonly  accompanied
by sensations  of  heaviness,  tenderness,  and  discomfort.  While  its  pathogenesis  remains  largely
unknown,  genetic,  hormonal,  and  microvascular  factors  have  been  implicated.  The  condition
often coexists  with  psychological  distress,  which  significantly  detracts  from  the  quality  of  life
of affected  individuals.  Diagnosis  is  primarily  clinical,  as  no  specific  biomarkers  or  imaging
modalities  have  been  proven  sufficiently  reliable  for  identification.  Proposed  managements
are controversial,  although  current  treatment  focuses  on  symptom  management  and  disease
control through  conservative  methods  such  as  compression  and  non-invasive  device  therapies,
specialized  diets,  and  physical  rehabilitation  or  surgical  treatments.  Psychological  support  is
vital in  addressing  the  emotional  challenges  of  the  condition.  Despite  recent  advancements
in the  understanding  and  management  of  lipedema,  there  remains  a  critical  need  for  further
research  to  establish  standardized  diagnostic  criteria  and  targeted  therapeutic  strategies  for
this debilitating  condition.

© 2025  Published  by  Elsevier  España,  S.L.U.  on  behalf  of  Sociedade  Brasileira  de  Dermatologia.
This is  an  open  access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/
by/4.0/).
∗ Corresponding author.
E-mail: tacianad@terra.com.br (T. Dal’Forno-Dini).
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aneous  fat  accumulation,  typically  affecting  one  or  more
pecific  body  regions,  including  the  arms,  lower  abdomen,
ips,  buttocks,  thighs,  and  lower  legs.  The  condition  was
rst  described  in  1940  as  a  clinical  syndrome  affecting
omen,  marked  by  subcutaneous  deposition  of  fat  in  the
uttocks  and  lower  extremities,  and  edema  unresponsive
o  typical  weight  loss  interventions.1 Despite  its  early  iden-
ification,  lipedema  remained  largely  underrecognized  for
ecades  and  was  frequently  misdiagnosed  as  obesity,  lym-
hedema,  venous  insufficiency,  or  even  cellulite.  This  lack
f  awareness  contributed  to  delayed  diagnoses  and  inap-
ropriate  treatments  for  many  patients.2 Only  recently,
hrough  the  development  of  comprehensive  clinical  guide-
ines,  such  as  the  German  S2k  Guidelines, lipedema  has  been
ncreasingly  acknowledged  as  a  distinct  medical  condition.3

n  the  S2k  Guideline,  lipedema  is  defined  as  a  ‘‘painful,  dis-
roportionate  symmetric  distribution  of  adipose  tissue  of
xtremities  occurring  almost  exclusively  in  women’’.3 The
ost  affected  areas  include  the  lower  abdomen,  hips,  but-

ocks,  thighs,  and  lower  legs.4 Individuals  with  lipedema
requently  report  increased  sensitivity  to  touch,  pain,  easy
ruising,  and  a  sensation  of  heaviness  or  fatigue  in  the
ffected  limbs.5 Its  onset  is  often  associated  with  peri-
ds  of  hormonal  fluctuation,  such  as  puberty,  pregnancy,  or
enopause.6---8

The  reported  prevalence  of  lipedema  varies  significan-
ly  among  European  countries,  ranging  from  0.06%  to  39%.
n  Brazil,  it  is  estimated  that  approximately  8.8  million
omen  (about  12.3%  of  the  female  population)  present

ymptoms  highly  suggestive  of  lipedema,  frequently  associ-
ted  with  comorbidities  like  hypertension,  anemia,  anxiety,
nd  depression.9 Notably,  body  dissatisfaction  and  psycho-
ogical  distress  have  contributed  to  increased  awareness  and
emand  for  diagnosis  of  this  condition.3,10

Nevertheless,  lipedema  continues  to  be  underdiagnosed
r  misdiagnosed,  often  confused  with  conditions  such  as  lym-
hedema,  lipohypertrophy,  cellulite  (also  known  as  gynoid
ipodystrophy),  or  obesity.10,11 Currently,  there  is  no  reliable
iomarker  or  widely  accessible  diagnostic  tool  for  lipedema;
iagnosis  is  based  primarily  on  clinical  history  and  physi-
al  examination.  Treatment  focuses  on  alleviating  pain  and
anaging  symptoms,  aiming  to  improve  quality  of  life.12

This  study  aims  to  support  the  development  of  an
vidence-based  treatment  protocol  while  emphasizing  the
rgent  need  for  further  research  to  enhance  understanding
nd  management  of  this  complex  condition.

tiology and pathogenesis

he  etiology  of  lipedema  remains  multifactorial  and  com-
lex,  reflecting  the  interplay  of  genetic,  hormonal,  and
icrovascular  factors  that  are  not  yet  fully  elucidated.  It  has
een  reported  that  up  to  60%  of  patients  with  lipedema  have
n  affected  first-degree  relative  with  the  same  condition.8

ased  on  the  analyses  of  familial  clusters,  in  which  the  most
ffected  family  members  are  grandmothers  and  mothers,
n  autosomal  dominant  inheritance  pattern  with  incomplete

enetrance  (sex  limitation)  may  be  suggested.  Mutations  in
enes  like  AKR1C1  (linked  to  adipogenesis  and  progesterone
evels)  and  PIT1  (involved  in  growth  and  sex  hormones)  have
een  found  in  affected  families.13,14 AKR1C1  mutation  is
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elieved  to  reduce  aldo-keto  reductase  activity,  increasing
evels  of  allopregnanolone  (a  potent  analgesic)  while  also
ecreasing  prostaglandin  F2-alpha  levels  and  raising  proges-
erone  levels,  which  stimulate  adipogenesis.15

The  disproportionate  accumulation  of  adipose  tissue  in
he  lower  body,  particularly  coinciding  with  periods  of  hor-
onal  fluctuation,  suggests  that  dysregulation  of  estrogen

ignaling  plays  a  key  role  in  the  pathophysiology  of  lipedema.
his  appears  to  be  associated  with  an  imbalance  in  estro-
en  receptor  expression  within  subcutaneous  adipose  tissue
n  affected  regions.  Estrogen  exerts  its  effects  primar-
ly  through  two  types  of  intracellular  receptors:  Estrogen
eceptor  alpha  (ER�)  and  Estrogen  Receptor  beta  (ER�).
hese  receptors  regulate  distinct  sets  of  genes,  often  with
pposing  metabolic  effects.  ER�  is  generally  associated  with
romoting  adipogenesis  and  reducing  lipolysis,  while  ER�
ends  to  have  anti-adipogenic  and  protective  effects  against
xcessive  fat  accumulation.  In  individuals  with  lipedema,
tudies  suggest  an  increased  ER�/ER� ratio  in  the  subcuta-
eous  adipose  tissue  of  the  lower  body.  This  shift  leads  to
educed  inhibitory  influence  from  ER�  and  enhanced  acti-
ation  of  ER�-dependent  pathways.  As  a  result,  there  is
pregulation  of  genes  involved  in  lipid  and  glucose  uptake,
nhibition  of  lipolysis,  and  mitochondrial  dysfunction,  which
ollectively  contribute  to  fat  accumulation  and  metabolic
lterations  in  the  affected  areas.15,16

Furthermore,  gene  expression  studies  show  increased
romatase  CYP19A1  --- the  enzyme  that  converts  androgens
o  estrogen  --- in  lipedema  subcutaneous  fat  compared  to
ealthy  controls  and  even  to  the  abdominal  fat  of  the  same
atient.  Additionally,  estrogen  has  been  found  to  induce
NF423,  a  transcription  factor  also  upregulated  in  lipedema.
t  is  involved  in  preadipocyte  differentiation  via  PPARG
ctivation,  suggesting  a  potential  mechanism  by  which
strogen  contributes  to  adipocyte  hyperproliferation  and  fat
ccumulation  in  lipedema.7 Also,  adipocytes  in  lipedema
ay  exhibit  enhanced  local  production  of  steroidogenic

nzymes,  further  increasing  local  estrogen  activity  through
R�  activation  and  perpetuating  adipose  tissue  expansion.15

Recent  multi-omics  studies  have  identified  metabolic,
ipid,  and  gene  expression  abnormalities  in  lipedema.  Key
ndings  include  disrupted  lipid  metabolism  and  increased
phingolipids,  which  may  drive  cell  proliferation.  Addition-
lly,  Bub1  was  identified  as  a  key  regulator  of  abnormal
dipose-Derived  Stem  Cell  (ADSC)  growth,  and  its  inhibition
educed  proliferation,  highlighting  it  as  a  potential  thera-
eutic  target  and  a  reason  for  optimism.17

Recent  insights  into  lipedema  pathophysiology  reveal
mmune  and  vascular  dysfunctions  within  affected  adipose
issue.  Histology  shows  increased  infiltration  of  CD45+,
D68+,  and  CD163+  immune  cells,  with  a  predominance  of
2  macrophages,  indicating  chronic  low-grade  inflammation
nd  tissue  remodeling.  Concurrently,  early  microangiopathy
nd  increased  endothelial  permeability  have  been  identi-
ed,  even  in  initial  disease  stages,  marked  by  disrupted
ight  junctions  and  altered  endothelial  behavior.  These  vas-
ular  changes  may  lead  to  interstitial  fluid  buildup  and
issue  hypoxia,  further  driving  fibrosis  and  inflammatory

ignaling.18 Microvascular  dysfunction  ---  including  increased
apillary  fragility  and  permeability  ---  contributes  to  fluid
eakage  into  the  interstitial  space,  resulting  in  localized
dema  and  a  sustained  inflammatory  state.  Inflammation
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Figure  1  Pathogen

s  thought  to  drive  the  microangiopathy  in  lipedema  and  is
erpetuated  by  elevated  M2  macrophages,  platelet  factor  4,
nd  lymphocytes.  These  microvascular  changes  are  believed
o  play  a  crucial  role  in  both  the  onset  and  progression  of
ipedema.15

Additionally,  pain  in  lipedema  appears  to  be  mul-
ifactorial.  It  is  thought  to  arise  from  a  combination
f  microvascular  dysfunction,  chronic  inflammation,  and
ncreased  interstitial  pressure  that  may  compress  peripheral
erves.  Patients  often  report  spontaneous  pain,  allody-
ia,  and  tenderness,  which  are  not  fully  explained  by
echanical  load  or  obesity  alone.  Neuroinflammatory  pro-

esses  and  altered  sympathetic  nerve  signaling  have  also
een  implicated  in  pain  sensitization  pathways.  Collectively,
hese  findings  suggest  that  immune  dysregulation,  vascu-
ar  fragility,  and  nociceptive  sensitization  interact  to  drive
any  of  the  hallmark  symptoms  of  lipedema.19 Fig.  1  sum-
arizes  the  pathogenic  cascade  of  lipedema.

linical manifestations
isproportionate  fat  distribution

ecent  research  consistently  demonstrates  that  lipedema
s  characterized  by  a  distinct  and  recognizable  pattern  of
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scade  of  lipedema.

at  deposition.  Patients  typically  present  with  bilateral  and
ymmetrical  enlargement  of  the  legs,  with  a  clear  demarca-
ion  at  the  ankles  ---  commonly  referred  to  as  the  ‘‘cuffing
ign’’  ---  while  the  feet  and  hands  remain  unaffected.  This
dipose  tissue  accumulation  is  notably  resistant  to  conven-
ional  weight  loss  strategies  and  is  frequently  associated
ith  joint  hypermobility.7,12

Symptoms  often  worsen  throughout  the  day,  particularly
ith  heat  exposure  or  prolonged  standing,  and  are  com-
only  accompanied  by  sensations  of  heaviness,  tenderness,

nd  discomfort  in  the  affected  areas.10,20 Notably,  the  S2k
uidelines  emphasize  that  ‘‘a  disproportionate  increase  of
dipose  tissue  on  the  extremities  without  corresponding
ymptoms  shall  not  be  diagnosed  as  lipedema’’.  Addition-
lly,  although  morphological  staging  has  historically  been
sed,  there  is  currently  insufficient  evidence  to  determine
isease  severity  based  solely  on  appearance,  and  no  vali-
ated  symptom-based  staging  system  is  available.3

Despite  this,  lipedema  is  commonly  described  based  on
wo  classification  systems:  distribution  types  and  morpho-
ogical  stages.  According  to  distribution  patterns  (Table  1),
ipedema  is  categorized  into  five  types  (Fig.  2):  Type  I

nvolves  fat  accumulation  primarily  around  the  buttocks,
ips,  and  pelvic  area  (Fig.  3);  Type  II  extends  from  the  hips
o  the  knees,  often  including  the  inner  thighs  (Fig.  4);  Type
II  affects  the  entire  lower  limb  from  hips  to  ankles  (Fig.  5);
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Figure  2  Graphical  diagram  representing  the  five  subtypes  of  lipedema  according  to  the  distribution  pattern.

Table  1  Classification  of  lipedema  types  based  on  anatom-
ical fat  distribution.  Adapted  from  Amato  et  al  (2021).

Type  Description

Type  I  Fat  accumulation  primarily  around
the buttocks,  hips  and  pelvic  area

Type  II  Fat  distribution  from  hips  to  knees,
often  including  the  inner  thighs  and
possibly  the  lower  abdomen

Type  III  Fat  extends  from  hips  to  ankles,
involving  the  entire  lower  limbs

Type IV  Involvement  of  the  arms  in  addition
to the  lower  body

Type  V  Fat  predominates  in  the  calf  region
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only  (rare  presentation)

ype  IV  includes  additional  involvement  of  the  arms  (Fig.  6);
nd  Type  V,  although  less  common,  is  characterized  by  fat
istribution  predominantly  in  the  calves  Notably,  some  lit-
rature  also  describes  involvement  of  the  lower  abdomen,
specially  in  Types  I  and  II,  although  this  is  not  consistently
eflected  across  all  classification  systems.8,15,21,22

Regarding  morphological  appearance,  lipedema  pro-
resses  through  four  clinical  stages  (Table  2):  Stage  I  is
haracterized  by  smooth  skin  with  thickened  but  soft  sub-
utaneous  tissue  containing  small  nodules;  Stage  II  presents
ith  uneven  skin  surface  due  to  the  presence  of  larger
odules  and  increased  fibrotic  changes,  often  described
s  the  ‘‘mattress  phenomenon’’;  Stage  III  features  signifi-
ant  fibrosis,  hardening  of  the  subcutaneous  tissue,  and  the
evelopment  of  prominent,  disfiguring  fat  lobules,  particu-
arly  in  the  inner  thighs  and  around  the  knees,  with  possible
verhanging  masses;  and  Stage  IV  corresponds  to  the  devel-
pment  of  secondary  lipo-lymphedema,  where  lymphatic
ysfunction  becomes  evident.8,15,21
ain,  tenderness  and  sensitivity

ain  is  one  of  the  most  disabling  features  of  lipedema.
atients  frequently  experience  spontaneous  pain  and  height-
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igure  3  Lipedema,  type  I.  Note  the  asymmetry  between  the
imbs,  with  greater  fat  accumulation  in  the  left  lower  limb.
ned  tenderness  in  affected  areas,  even  with  minimal
ressure.19 This  increased  perception  of  pain  ---  often
escribed  as  a  constant,  throbbing  sensation  ---  is  thought
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Figure  4  Lipedema,  type  II.  Note  the  presence  of  spontaneous
hematoma  in  the  right  lower  limb.

Table  2  Lipedema  clinical  stages  based  on  morphological
changes  of  the  subcutaneous  tissue  over  time.  Adapted  from
Duhon  et  al  (2022).

Stage  Description

Stage  I  Smooth  skin  surface  with  thickened
but  soft  subcutaneous  tissue
containing  small  nodules;  tissue  has  a
spongy  consistency

Stage  II  Uneven  skin  surface  due  to  larger
nodules  and  the  presence  of  fibrotic
tissue;  often  associated  with  the
‘‘mattress  phenomenon’’  (dimpled
appearance)

Stage  III  Significant  fibrosis  and  hardening  of
the subcutaneous  tissue;  presence  of
large,  disfiguring  fat  lobules,
particularly  in  the  thighs  and  knees,
with  overhanging  masses

Stage  IV  Development  of  the  secondary
lipo-lymphedema,  characterized  by
combined  fat  deposition  and
lymphatic  dysfunction,  leading  to
swelling  and  edema

Figure  5  Lipedema,  type  III.  The  patient  had  tattoos  made
over the  affected  areas  in  an  attempt  to  conceal  the  condition.

Figure  6  Lipedema,  type  IV.
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o  be  linked  to  local  inflammatory  processes  and  possible
icro-neuropathic  changes  within  the  subcutaneous  tissue,

eading  to  dysregulation  of  local-regional  sensory  nerve
bers.12

dema  and  microvascular  abnormalities

on-pitting  edema  is  another  common  manifestation,  par-
icularly  as  the  disease  progresses,  which  can  be  primarily
ue  to  an  underlying  chronic  venous  disease.  Furthermore,
apillary  fragility  and  livedo  reticularis  are  present  in  loose
onnective  tissue,  leading  to  easy  bruising  in  the  patients
ffected.15,23

However,  it  is  important  to  note  that  the  European
onsensus  Guidelines  do  not  include  edema  in  the  diag-
ostic  criteria  for  lipedema.  It  was  posited  that  neither
linical  examination  nor  diagnostic  imaging  showed  a  sig-
ificant  accumulation  of  fluid  in  the  tissues  of  patients  with
ipedema,  and  therefore,  the  term  ‘‘lipedema’’  was  labeled
s  ‘‘outdated’’  and  suggested  that  it  could  be  renamed  as
‘lipalgia  syndrome’’.24

etabolic  and  cardiovascular  changes

lthough  lipedema  is  frequently  associated  with  a  high  Body
ass  Index  (BMI),  accumulating  evidence  suggests  that  its
etabolic  profile  may  differ  from  that  typically  seen  in

eneralized  obesity.  In  particular,  women  with  lipedema
ppear  to  exhibit  a  relatively  low  prevalence  of  metabolic
omorbidities  such  as  diabetes  and  dyslipidemia,  even  in  the
resence  of  obesity-grade  BMI  values.  For  instance,  stud-
es  have  reported  diabetes  rates  ranging  from  2%  to  6%
mong  individuals  with  lipedema,  whereas  the  prevalence
n  women  with  obesity  in  the  general  population  is  approx-
mately  10%.  This  observation  may  be  partially  attributed
o  the  predominance  of  gynoid  fat  distribution  ---  localized
o  the  hips,  buttocks,  and  legs  ---  which  has  been  associated
ith  reduced  insulin  resistance  when  compared  to  central
r  android  fat  accumulation.15,25

Similarly,  blood  pressure  measurements  in  women  with
arly-stage  lipedema  tend  to  remain  within  normal  ranges,
ith  hypertension  primarily  observed  in  more  advanced

tages.  Lipid  profiles  also  appear  to  be  relatively  pre-
erved,  with  total  cholesterol  levels  ≥240  mg/dL  reported
n  only  a  minority  of  cases  (11.7%),  contrasting  with  higher
ates  observed  among  women  living  with  obesity  without
ipedema  (33.5%).  Taken  together,  the  authors  suggest  that
he  adipose  tissue  in  lipedema  may  confer  a  degree  of
ardiometabolic  protection.25 However,  more  studies  are
eeded  to  evaluate  these  findings.

Despite  potential  cardiometabolic  advantages,  the  condi-
ion  imposes  significant  clinical  and  functional  burdens.
ipedema  fat  is  resistant  to  conventional  weight  loss  meth-
ds,  often  leading  to  further  fat  accumulation,  mobility
imitations,  joint  overload,  and  fatigue.  Additionally,  recent
ndings  suggest  that  individuals  with  lipedema  may  present
ith  altered  vascular  parameters,  such  as  increased  aor-
ic  stiffness,  potentially  associated  with  connective  tissue
hanges  secondary  to  hypermobility.  While  some  cardiovas-
ular  risk  markers  may  appear  favorable  in  early  stages,
hese  findings  underscore  the  need  for  further  investiga-
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ion  into  long-term  cardiovascular  outcomes  and  the  full
ystemic  impact  of  lipedema.13,15,25

sychological and quality-of-life impacts

he  physical  symptoms  of  lipedema,  including  chronic  pain,
unctional  limitations,  and  visible  changes  in  body  contour,
ave  a  profound  impact  on  individuals  suffering  from  this
ondition.26 Patients  with  lipedema  frequently  experience
educed  quality  of  life,  along  with  increased  rates  of  anxiety,
epression,  and  body  image  disturbances.  The  psychosocial
mpact  is  further  compounded  by  the  frequent  misdiag-
osis  or  underdiagnosis  of  the  condition,  which  can  delay
ppropriate  care.27 Several  studies  have  demonstrated  that
he  quality  of  life  in  patients  with  lipedema  is  markedly
educed  compared  to  age-matched  controls.15,17,28 Some  of
he  tools  used  included  assessments  of  symptom  severity,
uality  of  life,  satisfaction  with  life,  psychological  flexibility,
nd  social  connectedness.  Multiple  hierarchical  regression
nalyses  showed  that  a  higher  quality  of  life  was  associated
ith  greater  psychological  flexibility  and  social  connected-
ess.  Thus,  Functional  Analytic  Psychotherapy  (Acceptance
nd  Commitment  Therapy),  targeting  psychological  flexibil-
ty  and  social  connectedness  as  key  mechanisms  of  change,
ay  be  useful  in  treating  women  with  lipedema.28 Further-
ore,  on  a  standardized  measure  of  health-related  quality

f  life,  anxiety  or  depression  was  found  in  42%  of  individuals
ith  lipedema,  and  a  history  of  eating  disorders  ---  partic-
larly  anorexia  and  binge  eating  ---  is  also  common,  being
dentified  in  74%  of  100  participants  in  another  study.15 The
mpact  of  psychological  distress  in  this  condition  can  be
astly  underestimated,  and  early  diagnosis  and  treatment
ay  help  reduce  the  impact  of  lipedema  on  mental  health.24

maging findings

maging  modalities  have  become  essential  adjuncts  in  the
valuation  of  suspected  lipedema,  particularly  when  the
linical  picture  overlaps  with  other  conditions.  Among  these,
igh-frequency  ultrasound  stands  out  as  a  widely  accessible
nd  informative  tool,  capable  of  detecting  characteristic
hanges  in  the  subcutaneous  tissue,  including  increased
ypodermal  thickness,  a reticular  pattern  of  hyperechogenic
brous  septa,  and  echogenic  nodules  likely  representing
icrofibrotic  alterations.  These  features  are  typically  bilat-

ral  and  symmetrical,  with  preservation  of  dermal  thickness
nd  echogenicity.  Notably,  the  absence  of  dermal  edema
r  fluid  collections  helps  distinguish  lipedema  from  lym-
hedema.  Recent  studies  have  proposed  clinically  applicable
nd  reproducible  ultrasound  cutoff  values  to  support  the
iagnosis  of  lipedema.  The  authors  identified  the  pretibial
egion  as  the  most  accurate  anatomical  site  for  measure-
ent,  followed  by  the  thigh  and  lateral  leg.  Based  on  the
ndings  by  Amato  et  al.  (2021),  the  suggested  ultrasound
hresholds  for  diagnosing  lipedema  were  11.7  mm  for  the
retibial  region,  11.9  mm  for  the  thigh,  and  8.4  mm  for  the
ateral  leg,  with  corresponding  sensitivities  of  0.77---0.79  and

pecificities  up  to  0.96.  These  values  were  derived  from
OC  curve  analysis  in  a  single-center  study  of  89  women
nd  have  not  yet  been  externally  validated  or  standardized
cross  centers.  These  measurements  aim  to  enhance  diag-
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Figure  7  The  cuffing  sign.

ostic  precision  and  support  the  differentiation  of  lipedema
rom  other  conditions  in  clinical  practice.22

Furthermore,  Dual-Energy  X-Ray  Absorptiometry  (DEXA),
lso  known  as  bone  densitometry,  traditionally  employed
o  assess  bone  density  and  body  composition,  has  recently
merged  as  a  potential  auxiliary  tool  in  the  diagnostic  pro-
ess  of  lipedema.  In  a  single-center  case-control  study,  Buso
t  al.  analyzed  body  composition  in  222  women  (74  with
ipedema  and  148  controls)  using  DEXA  and  proposed  a  diag-
ostic  index  based  on  the  ratio  of  leg  fat  mass  to  total  fat
ass.  An  optimal  cutoff  value  of  0.384  was  identified  as  a
otential  indicator  of  lipedema,  while  values  below  0.383
ere  considered  useful  for  excluding  this  condition  with

easonable  confidence.  In  patients  with  a  suggestive  clini-
al  presentation,  but  not  fully  compatible  with  established
iagnostic  criteria,  DEXA  may  help  distinguish  lipedema  from
besity  by  objectively  quantifying  regional  fat  distribution.
hen  incorporated  into  a  broader  diagnostic  algorithm,  it
ay  enhance  diagnostic  accuracy,  particularly  in  borderline

r  ambiguous  cases.29

ifferential diagnosis

ipedema  is  frequently  misdiagnosed  due  to  its  overlapping
linical  presentation  with  several  other  disorders,  includ-
ng  lymphedema,  obesity,  cellulite,  lipohypertrophy,  chronic
enous  insufficiency,  and  rare  adipose  tissue  disorders
uch  as  Dercum’s  disease  and  Madelung’s  disease.  A  thor-
ugh  differential  diagnosis  is  therefore  essential  to  ensure
ppropriate  management  (Table  3).  One  of  the  primary  dis-
inctions  lies  in  the  distribution  and  nature  of  the  adipose
issue.  Lipedema  typically  affects  females  and  manifests  as
ilateral,  symmetrical  enlargement  of  the  extremities  ---  par-
icularly  the  legs  ---  while  sparing  the  feet,  resulting  in  a
haracteristic  demarcation  above  the  ankles.  The  so-called
‘cuffing  sign’’  is  a  clinical  hallmark  of  lipedema  (Fig.  7).  In
ontrast,  lymphedema  often  begins  in  the  distal  extremities,
nvolves  the  feet,  and  is  commonly  unilateral  or  asymmetri-
ally  bilateral.  The  presence  of  Stemmer’s  sign  (inability  to
inch  the  skin  on  the  dorsum  of  the  toes)  strongly  suggests

ymphedema  but  is  absent  in  pure  lipedema.  Additionally,
kin  changes  such  as  fibrosis,  papillomatosis,  and  recurrent
nfections  (e.g.,  erysipelas)  further  support  a  diagnosis  of
ymphedema.8,19
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Distinguishing  lipedema  from  obesity  is  equally  impor-
ant.  Unlike  obesity,  which  affects  both  sexes  and  typically
resents  with  central  fat  accumulation,  lipedema  fat  is  more
esistant  to  weight  loss,  diet,  and  bariatric  surgery.  More-
ver,  lipedema  is  often  associated  with  pain,  tenderness,
nd  easy  bruising,  symptoms  that  are  generally  absent  in
besity.  Lipohypertrophy,  a  condition  resembling  lipedema
n  its  fat  distribution,  differs  in  the  lack  of  associated  pain,
dema,  or  hematoma  tendency.8 Chronic  venous  insuffi-
iency  may  present  with  limb  swelling,  varicosities,  and
yperpigmentation,  but  these  features  typically  improve
ith  rest  and  elevation,  unlike  in  lipedema.30

Advanced  imaging  techniques  ---  such  as  duplex  ultra-
ound,  lymphoscintigraphy,  Magnetic  Resonance  Imaging
MRI),  and  Computed  Tomography  (CT)  ---  can  assist  in  the
iagnostic  process  by  revealing  distinct  patterns  of  tissue
nvolvement  and  venous  or  lymphatic  function.  Ultimately,
n  accurate  diagnosis  requires  a  comprehensive  clinical
valuation  in  conjunction  with  imaging  and  exclusion  of
ther  possible  conditions.8,19

ipedema  vs.  cellulite

lthough  often  underappreciated  in  the  differential  workup,
ellulite,  also  known  as  gynecoid  dystrophy,  may  also  con-
ribute  to  diagnostic  confusion,  particularly  in  early  or  mild
ases  of  lipedema.  Historically,  lipedema  has  often  been
isclassified  as  a  severe  or  atypical  variant  of  cellulite,  par-

icularly  within  aesthetic  and  dermatologic  literature  prior
o  the  early  2000s.  For  instance,  a  2002  review  discussing  the
lassification  of  cellulite  based  on  skin  consistency  referred
o  an  ‘‘edematous  type’’,  characterized  by  sensations  of  leg
eaviness  and  soreness  ---  features  that  overlap  with  those  of
ipedema  and  likely  contributed  to  diagnostic  ambiguity.31

n  some  contexts,  lipedema  was  even  referred  to  as  an
‘extreme  form  of  cellulite’’.32

This  misclassification  was  likely  influenced  by  shared
pidemiological  and  clinical  features,  including  female  pre-
ominance,  involvement  of  the  lower  body,  and  changes  in
ubcutaneous  adipose  tissue.  Nevertheless,  it  is  now  well
stablished  that  lipedema  and  cellulite  represent  distinct
linical  entities.  Cellulite  is  defined  by  the  presence  of
kin  dimpling,  producing  the  characteristic  ‘‘orange  peel’’
r  ‘‘mattress-like’’  appearance.  It  primarily  affects  the
highs,  buttocks,  hips,  and,  occasionally,  the  abdominal
egion.  Unlike  lipedema,  cellulite  is  typically  painless.33---35

hile  lipedema  is  a  progressive  and  painful  condition  involv-
ng  subcutaneous  fat  accumulation,  cellulite  is  considered

 morphological  alteration  of  the  dermis  and  subcuta-
eous  tissue,  typically  painless  and  largely  aesthetic  in
ature.  In  an  effort  to  improve  clinical  evaluation,  Hexsel
t  al.  developed  and  validated  the  Cellulite  Severity  Scale
CSS),  a  standardized  tool  that  quantifies  severity  based
n  five  morphological  parameters:  number  and  depth  of
kin  depressions,  surface  appearance  (such  as  the  charac-
eristic  ‘‘orange  peel’’  or  ‘‘mattress’’  pattern),  degree  of
accidity  or  sagging,  and  the  traditional  Nurnberger-Muller

lassification.  Each  criterion  is  scored  from  0  to  3,  yielding

 total  score  between  1  and  15,  which  stratifies  cellulite  as
ild,  moderate,  or  severe.  Accordingly,  in  this  most  adopted

lassification  of  cellulite  severity  in  research  settings,  the
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Table  3  Differential  diagnosis  of  lipedema.  Modified  from  Kruppa  et  al.  (2020)  and  Kumar  et  al.  (2022).

Feature  Lipedema  Lymphedema  Obesity  Lipohypertrophy  Cellulite  Chronic  venous
insufficiency

Sex  Female  Both  sexes  Both  sexes  Mostly  female  Almost
exclusively
female

Both  sexes

Family history Often  positive May  be  positive
(primary),
negative  in
secondary

Common  Possible  Common  Possible

Symmetry Symmetric  Often
asymmetric

Symmetric  Symmetric  Symmetric  Often  asymmetric

Feet involvement  Spared  Involved  Possible  Spared  Spared  Involved
Edema Variable

(non-pitting)
Pitting,
persistent

Pitting,
improves  with
rest

Absent  If  present,  it  is
not  related

Pitting,  increases
with  standing,
improves  with  leg
elevation

Tenderness/  Pain  Present  Absent  or  mild  Absent  Absent  Generally
painless

May  have  heaviness,
aching,  or  cramps

Bruising Frequent  Rare  Rare  Rare  Uncommon  Possible,  but  due  to
venous  fragility  or
trauma

Fat distribution Lower  limbs,
thighs,  arms

Starts  distally
(feet),  may  be
focal

Central  /
Generalized

Thighs  and
buttocks

Localized
buttocks  and
thighs

No  disproportionate
fat deposition

Response to  weight
loss

No  significant
change

Not  applicable  Responds  to
diet,  exercise,
surgery

No  change  Partial
improvement

Weight  loss  may
lessen  edema  but  not
eliminate  venous
reflux

Skin changes  Skin  typically
smooth

Thickened,
discolored,  or
warty

Normal  Normal  Dimpling,
‘‘orange  peel’’
and
‘‘mattress’’

Hyperpigmentation,
lipodermatosclerosis,
venous  ulcers  in
advanced  stages
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resence  of  symptoms  is  not  considered  a  criterion.  This
urther  reinforces  the  notion  that  cellulite  and  lipedema  are
linically  distinct  entities.36

Histologically,  cellulite-prone  areas  like  the  gluteal
egion  show  subcutaneous  tissue  organized  into  layers  sep-
rated  by  fibrous  septa,  which  are  key  to  its  pathogenesis.
hese  collagen-rich  septa  connect  the  dermis  to  deeper  fas-
ia  and  vary  in  size  and  orientation.  In  women,  they  run
erpendicularly  to  the  skin,  forming  vertical  partitions  that
reate  a  honeycomb  structure  of  fat  lobules.  When  the
nward  pull  of  septa  is  outweighed  by  the  outward  pressure
f  enlarged  fat  lobules,  the  skin  surface  becomes  uneven,
eading  to  dimpling.  In  individuals  with  low  BMI,  this  imbal-
nce  causes  subtle  depressions,  but  as  BMI  increases,  fat
obules  expand,  and  septal  tension  is  further  disrupted,
orsening  the  dimpling.  In  some  cases,  fat  may  even  her-
iate  through  weakened  septa,  although  this  is  seen  as  a
econdary  effect  rather  than  a  primary  cause  of  cellulite.33

Sexual  dimorphism  in  the  structure  of  fibrous  septa  helps
xplain  why  cellulite  mainly  affects  women.  In  men,  septa

orm  a  crisscross  pattern  at  oblique  angles,  offering  greater
upport  and  reducing  fat  protrusion.  They  are  also  typi-
ally  stronger,  more  numerous,  and  associated  with  smaller,
venly  distributed  fat  lobules  ---  factors  that  minimize  skin
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pattern

rregularities  even  with  higher  adiposity.  In  contrast,  women
ave  fewer,  vertically  oriented  septa  and  larger,  elongated
at  lobules,  making  their  dermal-subcutaneous  interface
ore  susceptible  to  cellulite.33

reatment and clinical management

ipedema  is  currently  considered  a  chronic  disorder  with
rogressive  characteristics  rather  than  a  classical  disease
ntity.  Therapeutic  approaches  aim  primarily  at  symptom
eduction  and  prevention  of  disease  progression.  To  date,
o  specific  etiological  treatment  has  been  described.8,13

herefore,  the  main  pillars  of  lipedema  management
re  conservative  treatments  and  surgical  or  other  non-
onservative  interventions.

onservative  treatment  approaches

hysical  activity  and  rehabilitation:  Regular  physical  activ-

ty  reduces  proinflammatory  adipokines  and  macrophages
nd  improves  blood  flow,  thereby  counteracting  hypoxia
n  adipose  tissues.24 Exercise  routines  should  be  tailored
o  individual  needs  and  ideally  supervised  by  qualified
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cellulite.  The  results  demonstrated  a  significant  reduction
Anais  Brasileiros  de  Derm

ealth  professionals.12 Beneficial  exercises  ---  which  should
tart  slowly  and  progress  as  tolerated  ---  include  swimming,
quatic  therapy,  elliptical  machines,  yoga,  stationary  biking,
hole-body  vibration,  and  walking.15 The  goals  of  physical
ctivity  are  weight  control,  improved  muscle  strength  and
obility,  and  enhanced  self-esteem.20

Special  diets:  Since  lipedema  is  considered  a  polygenic
isorder  associated  with  chronic  low-grade  inflammation,
ome  authors  recommend  anti-inflammatory  diets  such  as
he  Mediterranean  or  ketogenic  diet  to  reduce  symptoms.37

ietary  management  should  prioritize  reducing  hyperinsu-
inemia  and  insulin  resistance.  Professional  guidance  from  a
utritionist  or  a  nutrologist  physician  is  essential  to  ensure
dherence  and  prevent  relapse.20

Compression  therapy:  Combined  decongestive  therapy
CDT)  integrates  manual  lymphatic  drainage,  compression,
xercise,  and  skincare.  CDT  comprises  two  phases:  phase  1
ncludes  education,  skin  care,  manual  lymphatic  drainage,
nd  multilayer  non-elastic  compression  bandaging;  phase

 involves  continuation  of  phase  1  plus  self-massage  and
ompression  garments.  CDT  primarily  aims  to  reduce  pain
ut  does  not  prevent  fat  accumulation  or  disease  pro-
ression.  Flat-knit  compression  stockings  are  preferred  due
o  their  higher  bending  stiffness,  allowing  better  support
f  deep  tissue  folds  without  constriction,  and  are  more
omfortable.3,24 Compression  therapy  should  be  tailored  to
isease  stage  and  individual  tolerance.  In  the  initial  or
ore  edematous  phases,  non-elastic  multilayer  compres-

ion  bandages  are  often  indicated  to  achieve  effective
olume  reduction  and  tissue  stabilization  before  transition-
ng  to  maintenance  garments.  These  short-stretch  bandages
rovide  high  working  pressure  and  low  resting  pressure,  pro-
oting  lymphatic  return  and  reducing  orthostatic  edema.
nce  limb  volume  has  stabilized,  flat-knit  compression
tockings  are  recommended  for  long-term  management,
s  their  firm,  inelastic  structure  provides  consistent  con-
ainment  of  the  subcutaneous  tissue  while  minimizing
onstriction  and  rolling.  The  compression  class  should  be
elected  according  to  the  degree  of  edema  and  fibrosis:
lass  II  (23---32  mmHg)  is  generally  appropriate  for  stage  I---II
ipedema,  while  class  III  (34---46  mmHg)  may  be  required  for
tage  III  disease  with  tissue  induration  or  concomitant  lym-
hedema.  Proper  fit  and  donning  technique  are  essential
o  ensure  efficacy  and  comfort,  and  periodic  reassessment
s  recommended  to  adapt  compression  strength  as  clinical
eatures  evolve.20

Pharmacological  therapy:  Although  no  pharmacological
herapies  have  been  officially  approved  specifically  for
ipedema,  recent  advances  in  the  understanding  of  its  patho-
hysiology  and  its  overlap  with  metabolic  mechanisms  have
rompted  the  off-label  use  of  anti-obesity  medications,
iming  to  reduce  inflammation  and  the  volume  of  func-
ionally  impaired  adipose  tissue.  Glucagon-Like  Peptide-1
GLP-1)  and  GLP-1  /  Glucose-dependent  Insulinotropic
olypeptide  (GIP)  receptor  agonists  (semaglutide,  liraglu-
ide,  tirzepatide)  suppress  appetite,  improve  glycemic
ontrol,  induce  significant  weight  loss,  and  may  modu-
ate  tissue  inflammation.  Emerging  evidence  suggests  that
eight  reduction  achieved  with  GLP-1  receptor  agonists

ay  relieve  pain,  joint  pressure,  and  edema  associated
ith  lipedema.  Case  reports  and  observational  data  indicate

mprovements  in  quality  of  life,  edema,  and  pain  ---  par-
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icularly  with  tirzepatide,  which  has  been  associated  with
eight  losses  exceeding  20%  in  some  patients.38 While  tra-
itional  weight  loss  strategies  tend  to  have  limited  effects
n  lipedematous  fat,  GLP-1  agonists  have  demonstrated
enefits  in  a  retrospective  cohort,  including  pain  relief,
educed  limb  volume,  and  improved  physical  function,  even
hen  lipedematous  fat  is  not  entirely  resolved.39 The  use  of
nti-obesity  pharmacotherapy  in  lipedema  should  be  consid-
red,  particularly  in  cases  of  lipolymphedema  or  coexisting
besity,  refractory  pain  and  functional  limitation,  failure
o  respond  to  intensive  lifestyle  modification,  and  as  pre-
perative  preparation  for  surgical  intervention.  Although
andomized  controlled  trials  are  still  needed,  clinical  expe-
ience  points  to  a  promising  therapeutic  horizon  for  women
ith  lipedema,  through  a  transdisciplinary  approach  that

ntegrates  pharmacological  treatment,  physiotherapy  and
xercise,  nutritional  therapy,  psychological  support,  and
esthetic  or  surgical  procedures.37,39

Long-term  use  of  diuretics  is  discouraged  because  they
o  not  address  the  underlying  inflammatory  processes.  Met-
ormin  may  be  considered  for  patients  with  metabolic
omplications  due  to  its  potential  to  inhibit  hypoxia-induced
brosis  in  adipose  tissue.40 Oral  analgesics  may  be  used  for
ain  management,  although  systematic  data  on  pharmaco-
ogical  therapies  are  lacking.8

Despite  its  association  with  sex  hormones,  there  is  no
cientific  basis  for  the  use  of  estrogens,  progestins,  testos-
erone,  or  hormonal  implants  in  the  treatment  of  lipedema.
hese  therapies  may  worsen  the  condition  by  stimulating
dipose  tissue  growth  or  causing  uncontrolled  changes  in
ody  composition.  The  use  of  hormonal  implants  contain-
ng  compounds  such  as  gestrinone  or  testosterone  has  been
nappropriately  employed  in  aesthetic  practice  without  any
vidence  of  benefit  for  lipedema  and  with  potential  cardio-
ascular,  metabolic,  and  endocrine  risks.39

on-invasive  interventions

lthough  liposuction  seems  to  be  the  surgical  method  of
hoice  for  the  reduction  of  the  affected  subcutaneous  tis-
ue  of  lipedema,  it  is  also  accompanied  by  a  significant  risk
f  complications.  Adverse  effects  may  include  postprocedu-
al  pain,  infection,  prolonged  recovery,  scarring,  bruising,
cchymosis,  or  edema,  along  with  substantial  financial
osts.  Nowadays,  non-invasive  devices  have  been  confirmed
s  safer,  more  affordable  methods  for  the  reduction  of
ocalized  fat  deposits.  There  are  five  leading  non-invasive
echniques  currently  being  used  to  treat  subcutaneous
dipose  tissue  deposits:  Low-level  laser  therapy  (LLLT),
ryolipolysis,  radiofrequency  (RF),  high-intensity  focused
ltrasound  (HIFU),  and  shock  wave  therapy  (SWT).41

LLLT:  This  therapeutic  approach  uses  LLLT  in  the
35---680  nm  wavelength  range  to  promote  adipocyte  mem-
rane  permeability,  allowing  for  the  release  of  intracellular
ipids  without  cell  destruction.  In  the  study  by  Savoia
t  al.,  LLLT  was  applied  to  areas  including  the  hips,  thighs,
bdomen,  and  knees  in  patients  with  localized  adiposity  and
n  circumference  in  treated  areas  ---  up  to  2.15  cm  in  the
bdomen  and  1.87  cm  in  the  thighs  ---  after  a  cycle  of  treat-
ent  sessions.  Additionally,  improvements  in  skin  firmness
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nd  texture  were  observed,  with  high  levels  of  patient  sat-
sfaction  and  no  reported  adverse  effects.  These  findings
upport  LLLT  as  a  safe  and  effective  noninvasive  technique
or  body  contouring  and  cellulite  treatment,  but  there  are
o  studies  with  lipedema.42

Cryolipolysis:  This  device  therapy  is  a  non-invasive  tech-
ique  that  uses  controlled  cooling  to  selectively  target
nd  induce  apoptosis  of  subcutaneous  adipocytes  by  crys-
allizing  intracellular  lipids.  These  crystallized  lipids  are
ubsequently  recognized  as  ‘‘foreign  bodies’’  by  the  immune
ystem,  triggering  localized  panniculitis  and  apoptosis  of  the
ffected  cells  without  damaging  surrounding  tissues.  Sev-
ral  case  reports  have  suggested  that  cryolipolysis  may  be
n  effective  non-invasive  option  for  lipedema  treatment,
eporting  symptom  improvement  in  small  patient  cohorts.43

ccording  to  a  systematic  review  by  Ingargiola  et  al.  (2015),
ryolipolysis  has  demonstrated  efficacy  in  noninvasively
educing  subcutaneous  fat,  with  studies  reporting  an  aver-
ge  fat  reduction  of  14.67%  to  28.5%  across  treated  areas
uch  as  the  abdomen  and  flanks.  The  procedure  is  generally
ell  tolerated,  with  high  patient  satisfaction  and  a  low  inci-
ence  of  mild,  transient  adverse  side  effects  like  erythema,
dema,  and  sensory  changes.44 Despite  its  success  in  treat-
ng  localized  adiposity,  the  application  of  cryolipolysis  for
ipedema  remains  under-investigated.  The  pathophysiology
f  lipedema  differs  from  simple  localized  fat  accumula-
ion,  involving  inflammatory  components  and  microvascular
bnormalities,  which  might  influence  treatment  outcomes.
herefore,  although  cryolipolysis  represents  a  promising
djunct  therapy  for  symptom  management  and  fat  reduction
n  lipedema  patients,  more  specific  clinical  trials  are  needed
o  establish  its  efficacy  and  safety  in  this  population.45

RF:  This  technology  employs  high-frequency  electromag-
etic  waves  to  induce  thermal  effects  in  subcutaneous
issues,  leading  to  adipocyte  disruption  and  gradual  fat
eduction.  The  mechanism  involves  deep  tissue  heating,
hich  may  promote  lipolysis  through  sympathetic  stimula-

ion  and  increased  metabolic  activity.  Clinical  studies  have
hown  reductions  in  abdominal  circumference  and  fat  thick-
ess  following  RF  treatment,  with  minimal  side  effects  such
s  mild  erythema  and  transient  discomfort.  However,  while
nitial  results  are  promising,  limitations  include  small  sample
izes  and  short  follow-up  durations,  emphasizing  the  need
or  more  robust  and  long-term  clinical  trials  to  validate  effi-
acy  and  safety.46,47 There  are  no  studies  evaluating  RF  for
ipedema  treatment.

HIFU:  This  noninvasive  lipolysis  technique  uses  focused
ltrasonic  energy  to  target  adipose  tissue,  inducing  ther-
al  coagulation  and  mechanical  disruption  of  adipocytes
hile  preserving  surrounding  structures.  It  has  gained  pop-
larity  for  body  contouring  applications,  particularly  in  the
bdominal,  waist,  and  flank  regions.48,49 Several  commer-
ially  available  devices  utilize  HIFU  technology,  i.e.  micro-
nd  macro-focused  ultrasound  to  deliver  thermal  energy  to
pecific  dermal  and  subcutaneous  layers.  Clinical  studies
eport  its  efficacy  in  skin  tightening,  collagen  remodel-
ng,  and  fat  reduction,  with  significant  improvement  in
kin  elasticity  and  lifting  effects.50,51 Clinical  studies  report

avorable  outcomes  in  terms  of  fat  reduction  and  skin  tight-
ning;  however,  discrepancies  between  subjective  patient
ssessments  and  objective  clinical  findings  have  been  noted.
dverse  events  are  generally  mild  and  transient,  including
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rythema,  mild  burning  sensations,  and  occasional  blister-
ng,  all  of  which  typically  resolve  spontaneously  without
asting  sequelae.48,49 There  are  no  studies  evaluating  HIFU
or  lipedema  treatment.

SWT:  This  is  a  non-invasive  localized  treatment  method
hat  utilizes  either  radial  or  focused  acoustic  waves  to
romote  dermal  remodeling.  The  initial  mechanical  stim-
lus  by  the  pressure  peaks  induces  cellular  changes  through
echanotransduction,  mobilizing  the  extracellular  matrix.
his  process  promotes  neocollagenesis  and  collagen  remod-
ling,  enhances  microcirculation,  and  supports  lymphatic
rainage.35 In  addition  to  improving  skin  elasticity  and
he  appearance  of  cellulite,  acoustic  waves  may  also  help
educe  localized  adiposities  through  mechanical  disruption
nd  improved  tissue  structure.34 A  meta-analysis  conducted
y  Knobloch  and  Kraemer  (2015)  evaluated  11  clinical  stud-
es  ---  including  5  randomized  controlled  trials  involving  a
otal  of  297  female  patients  with  cellulite  ---  and  demon-
trated  that  both  radial  and  focused  extracorporeal  SWT
ignificantly  reduced  cellulite  severity.  Treatment  proto-
ols  typically  included  6  to  8  sessions,  delivered  once  or
wice  weekly,  with  outcomes  assessed  via  standardized
hotography,  circumference  measurements,  and  ultrasono-
raphic  analysis.  The  authors  reported  improvements  in
kin  texture,  reduction  in  tissue  edema,  and  increased  der-
al  elasticity.  Although  the  methodological  quality  of  the

ncluded  studies  was  variable  (scores  ranging  from  22  to
2),  the  overall  findings  support  the  clinical  efficacy  of
xtracorporeal  SWT  in  aesthetic  indications.52 While  the
ata  pertain  specifically  to  cellulite,  the  underlying  mecha-
isms  --- improved  lymphatic  flow,  microvascular  function,
nd  connective  tissue  remodeling  ---  are  also  pathophysi-
logically  relevant  to  lipedema.  In  this  context,  a  recent
ilot  study  evaluated  15  patients  with  stage  II  lipedema
ith  the  combined  use  of  defocused  and  radial  shock  wave

herapy,  mesotherapy,  and  Kinesio  Taping  (elastic  thera-
eutic  taping  applied  to  the  skin  to  reduce  pain).  The
esotherapy  solution  consisted  of  Lymdiaral® (Pascoe),  a

omeopathic  compound  containing  Conium  D3  (2.5  mg),
ydratis  D3  (2.5  mg),  Viscum  album  D2  (2.5  mg),  Phytolacca
4  (2.0  mg),  Scilla  D1  (2.0  mg),  and  sodium  chloride.  This
tudy  reported  reductions  in  limb  circumference,  pain,  and
issue  stiffness,  along  with  improved  quality  of  life.  How-
ver,  the  study’s  lack  of  a  control  group,  small  sample
ize,  short  follow-up,  and  the  use  of  multiple  simultane-
us  therapies  limit  the  ability  to  attribute  the  observed
enefits  specifically  to  shock  wave  therapy.53 Thus,  the
WT  appears  to  be  a  promising  therapeutic  approach  for
ipedema,  warranting  further  investigation  through  con-
rolled  trials.

urgical interventions

ipedema  reduction  surgery  is  currently  the  sole  tech-
ique  for  eliminating  abnormal  lipedema  tissue,  including
dipocytes,  nodules,  fibrotic  extracellular  matrix,  and  other

on-adipocyte  components.  Besides,  it  is  the  only  treatment
nown  to  slow  the  progression  of  lipedema  and  is  ideally
erformed  before  complications  and  functional  impairments
rise.15
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umescent  liposuction

or  patients  who  do  not  respond  sufficiently  to  conservative
reatments,  tumescent  liposuction  has  emerged  as  a  reliable
urgical  option.  The  German  S2k  Guideline  recommends  that
t  should  be  performed  with  a  tissue  and  lymph-vessel  con-
erving  method,  in  1  to  4  sessions  on  both  legs,  1  or  2  sessions
n  both  arms,  and  a  maximum  aspiration  volume  of  10%  of
he  body  weight.  Moreover,  immediately  after  the  surgical
rocedure,  CDT  should  be  performed.3

According  to  the  European  Lipedema  Forum,  liposuc-
ion  is  effective  only  when  patients  are  appropriately
elected.  Key  criteria  include:  1)  Persistent  symptoms
espite  12-months  of  comprehensive  conservative  treat-
ent;  2)  Significant  functional  limitations,  such  as  reduced
obility;  3)  Stable  body  weight  for  at  least  12-months  to

educe  the  risk  of  postoperative  weight  regain;  4)  Preoper-
tive  psychological  evaluation  to  rule  out  eating  disorders
r  mental  health  conditions  that  may  affect  outcomes;  and
)  A  BMI  of  35  kg/m2 or  lower.24 Liposuction  is  not  rec-
mmended  for  individuals  with  a  BMI  exceeding  35  kg/m2

ho  also  present  with  central  obesity  (waist-to-height  ratio
WHtR]  >  0.5).  However,  in  rare  cases  where  central  obe-
ity  is  not  present,  liposuction  may  still  be  considered  for
ndividuals  with  a  higher  BMI.3,37,40 Although  many  studies
eported  improving  the  disease’s  symptoms,  such  as  reduc-
ion  of  spontaneous  pain,  bruising,  and  mobility  impairment,
here  is  still  not  enough  evidence  to  support  liposuction  as
he  gold  standard  in  treating  lipedema.37,54 It  is  also  impor-
ant  to  highlight  that  liposuction  carries  risks  and  potential
omplications,  including  post-procedural  pain,  infection,
rolonged  recovery,  scarring,  bruising,  ecchymosis,  edema,
nd  substantial  financial  costs,  which  must  be  carefully  con-
idered  in  clinical  decision-making.54

ariatric  surgery

ariatric  surgery  may  be  considered  for  individuals  with
ipedema  and  a  BMI  ≥  40  kg/m2,  and  potentially  for  those
ith  a  BMI  between  35---40  kg/m2.  Recent  studies  report

ignificant  benefits  in  patients  with  lipedema  and  severe
besity  following  surgery.  In  cases  with  BMI  35---40  kg/m2,
ssessing  the  WHtR  can  offer  additional  guidance.  A  WHtR
elow  0.5  suggests  low  metabolic  risk,  indicating  that
ariatric  surgery  may  not  be  necessary  for  these  patients.24

sychosocial and emotional support

ddressing  the  psychological  aspects  of  lipedema  involves
 multifaceted  approach.  Cognitive  behavioral  therapy
ocuses  on  modifying  negative  thought  patterns  and  behav-
ors,  thereby  reducing  symptoms  of  anxiety  and  depression;
t  can  help  patients  develop  effective  coping  strategies  to
anage  the  emotional  challenges  posed  by  lipedema.  On  the

ther  hand,  acceptance  and  commitment  Therapy  encour-
ges  patients  to  accept  their  experiences  without  judgment

nd  commit  to  actions  aligned  with  their  values,  fostering
mproved  mental  health  outcomes.  This  approach  has  shown
romise  in  enhancing  psychological  flexibility  and  emotional
egulation  in  women  with  lipedema.26,28

R

T
p

11
gia  2026;101(1):501270

A  holistic  approach  to  lipedema  treatment  acknowledges
he  interplay  between  physical  and  psychological  health.
ncorporating  psychological  therapies  alongside  medical  and
hysical  interventions  can  lead  to  more  comprehensive
nd  effective  management  of  the  condition.  Healthcare
roviders  are  encouraged  to  assess  lipedema  patients’
ental  health  needs  routinely  and  facilitate  appropriate

eferrals  to  mental  health  professionals  when  necessary.17

ole of the dermatologist

ermatologists  play  a  central  role  in  the  diagnosis  and
anagement  of  lipedema,  as  the  condition  often  presents

nitially  with  cutaneous  and  subcutaneous  manifestations
hat  mimic  other  dermatologic  or  vascular  disorders.  Their
xpertise  in  recognizing  patterns  of  adipose  tissue  distri-
ution,  assessing  skin  changes,  and  distinguishing  lipedema
rom  other  disorders  is  critical  for  early  and  accurate
iagnosis.  Moreover,  dermatologists  are  essential  in  coor-
inating  multidisciplinary  care,  which  includes  vascular
pecialists,  endocrinologists,  nutritionists,  physiotherapists,
nd  mental  health  professionals.  In  clinical  practice,  der-
atologists  guide  conservative  treatment  strategies  ---  such

s  compression  therapy,  skincare,  and  non-invasive  device-
ased  approaches  ---  and  are  frequently  involved  in  the  pre-
nd  postoperative  care  of  patients  undergoing  liposuction  or
esthetic  interventions.  By  integrating  diagnostic  precision
ith  therapeutic  and  psychosocial  management,  dermatol-
gists  contribute  significantly  to  improving  outcomes  and
uality  of  life  in  patients  with  lipedema.

onclusion

ipedema  is  a  complex  and  often  misunderstood  condition,
ecently  recognized  as  a  distinct  clinical  entity.  It  affects
any  women  and  causes  a  significant  physical  and  psycho-

ogical  impact.  Despite  growing  awareness  and  advances
n  understanding,  diagnosis  remains  difficult  due  to  the
bsence  of  specific  biomarkers  and  standardized  crite-
ia.  While  some  treatments  offer  symptom  relief,  they  do
ot  stop  disease  progression,  making  surgical  options  like
umescent  liposuction  viable  for  many.  Effective  mana-
ement  requires  a  multidisciplinary  approach  combining
edical  care,  rehabilitation,  and  psychological  support.

uture  research  should  focus  on  clarifying  its  mechanisms,
mproving  diagnosis,  and  developing  targeted,  innovative
herapies  to  enhance  outcomes  and  quality  of  life.
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Abstract
Background:  Psoriatic  arthritis  (PsA)  remains  diagnostically  challenging  in  clinical  practice.  The
Psoriasis Epidemiology  Screening  Tool  -  Brazilian  Portuguese  version  (PEST-BP)  offers  a  potential
solution  for  simplified  case  identification.
Objective:  To  evaluate  the  diagnostic  accuracy  of  PEST-BP  in  detecting  PsA  among  patients  with

psoriasis in  a  novel  Southern  Brazilian  population.
Methods:  In  this  cross-sectional  study,  psoriasis  patients  from  a  dermatology  clinic  underwent
dual assessment:  PEST-BP  screening  and  gold-standard  rheumatologic  evaluation  using  CASPAR
criteria for  PsA  diagnosis.  Statistical  analyses  included  sensitivity,  specificity,  and  ROC  curve
determination.
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Results:  Among  100  patients,  21  (21%)  met  the  CASPAR  criteria  for  PsA.  A  PEST-BP  score  ≥  3
showed the  best  diagnostic  performance  with  81%  sensitivity,  79.7%  specificity,  and  80%  overall
accuracy  (AUC  =  0.845,  p  <  0.001).  Patients  with  PsA  had  a  significantly  higher  prevalence  of
dactylitis (38.1%  vs.  11.4%;  p  =  0.004),  nail  psoriasis  (66.7%  vs.  35.4%;  p  =  0.01),  and  Psoriasis
Area and  Severity  Index  (PASI)  ≥  10  (42.9%  vs.  19%;  p  =  0.023).  In  multivariate  analysis,  a  PEST-
BP score  ≥  3  (OR  =  32.43;  p  <  0.001)  and  PASI  ≥  10  (OR  =  9.26;  p  =  0.007)  were  independently
associated  with  PsA.
Study  limitations:  Single-center  design  in  a  tertiary  care  hospital  and  small  sample  size  may
overrepresent  patients  with  severe  disease.
Conclusion:  The  PEST-BP  is  a  reliable  and  accurate  tool  for  PsA  screening  in  Brazilian  derma-
tology settings.  Its  simplicity  and  strong  diagnostic  performance  support  its  integration  into
routine clinical  practice  for  early  PsA  detection.
© 2025  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/).
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Statistical  analysis
ntroduction

soriatic  arthritis  (PsA)  is  a  chronic  inflammatory  disease
hat  develops  in  some  patients  with  psoriasis.  Usually,  there
s  a  period  of  preclinical  disease  before  the  characteristic
anifestations,  which  include  arthritis,  enthesitis,  dactyli-

is,  axial  disease,  or  nail  involvement.1,2

Cutaneous  lesions  precede  the  development  of  mus-
uloskeletal  symptoms  in  the  majority  of  patients.  As  a
onsequence,  dermatologists  and  primary  care  physicians
re  in  a  favorable  position  to  diagnose  PsA.3 In  fact,  periodic
creening  is  recommended  by  the  most  important  medical
ocieties  in  patients  receiving  topical  treatment  for  pso-
iasis,  those  on  systemic  treatment,  those  with  extensive
ffected  areas,  and  those  with  nail  or  intergluteal  involve-
ent.
Because  PsA  can  be  difficult  to  diagnose,  the  CASPAR

riteria  were  developed  to  help  physicians  identify  people
ho  have  PsA.  In  the  original  study,  these  criteria  pre-

ented  both  high  sensitivity  and  specificity  (0.987  and  0.914,
espectively).4 However,  there  are  several  challenges  and
imitations  when  applying  the  criteria,  particularly  in  cases
f  early  or  axial  PsA.5

One  simple  way  to  increase  the  diagnosis  of  PsA  is  to
se  screening  questionnaires,  which  are  recommended  by
uidelines.6---9 Several  questionnaires  for  screening  PsA  have
een  developed  over  the  last  years.  Some  of  these  screen-
ng  tests  are  complex  and  time-consuming,  while  others
ave  different  initial  purposes  rather  than  PsA  screening.1

he  PEST  (Psoriasis  Epidemiology  Screening  Tool)  question-
aire  was  developed  to  screen  for  PsA  in  outpatients  with
soriasis.10 This  tool  was  originally  published  in  English,
nd  it  was  characterized  by  its  quick  applicability  and
asy  understandability  by  patients.  Recently,  Mazzotti  et  al.
ranslated  the  PEST  into  Portuguese  (PEST-bp),  validating  it
or  the  Brazilian  population.  They  showed  that  the  ques-
ionnaire  is  reliable  in  patients  with  psoriasis.  According
o  their  results,  a  cutoff  score  ≥  3  has  good  sensitiv-
ty  (84.6%)  and  specificity  (63.3%)  for  the  detection  of
sA.11
Since  there  are  no  additional  studies  using  the  PEST-bp,
he  aim  was  to  determine  the  accuracy  of  this  tool  in  a
istinct  Brazilian  population.

T
f

2

aterials and methods

his  was  an  observational  cross-sectional  study,  consisting
f  100  adult  patients  (≥18  years-old)  with  psoriasis.  Patients
ere  followed  at  the  dermatology  outpatient  clinic  at  the
ospital  Universitário  de  Santa  Maria,  Brazil.  This  is  a  uni-
ersity  hospital  in  Santa  Maria,  Brazil,  that  is  a  reference
or  psoriasis  care  for  a  population  of  approximately  500,000
nhabitants.  From  March  to  September  2023,  the  authors
valuated  all  patients  with  psoriasis  under  follow-up  at  the
ermatology  outpatient  clinic.  The  diagnosis  of  cutaneous
soriasis  was  made  by  two  dermatologists  certified  by  the
razilian  Society  of  Dermatology  (LPV  and  RMLC),  based  on

 clinical  or  histopathological  examination  of  all  patients.
he  exclusion  criteria  included  individuals  with  a  previous
iagnosis  of  PsA  or  cognitive  impairment  that  did  not  allow
he  questionnaire  or  the  consent  form  to  be  completed.
ll  patients  were  evaluated  by  a  rheumatologist  (MRRS)  for
he  diagnosis  of  PsA  using  the  CASPAR  classification  criteria,
hrough  detailed  medical  history  and  specialized  physical
xamination,  complemented,  if  necessary,  by  laboratory
ests  and  imaging  studies.  The  present  study  was  approved
y  the  local  Research  Ethics  Committee.

To  determine  the  required  sample,  the  authors  referred
o  the  methodology  employed  by  Mazzotti  et  al.  In  their
ross-cultural  validation  and  psychometric  analysis,  a  sam-
le  size  of  116  patients  was  estimated  as  necessary  to
chieve  adequate  statistical  power.  This  calculation  was
ased  on  an  expected  sensitivity  of  97%  and  specificity  of
9%  for  the  PEST-bp  questionnaire  in  detecting  psoriatic
rthritis  (PsA),  with  a  PsA  prevalence  of  20%  among  psoriasis
atients.  Cronbach’s  alpha  coefficient  of  0.80  was  consid-
red  for  internal  consistency,  and  a  confidence  interval  of
5%  was  set.  Utilizing  these  parameters,  and  accounting  for

 significance  level  (�)  of  0.05  and  a  desired  statistical  power
1  -  �) of  80%,  the  authors  aim  to  recruit  a  minimum  of  116
articipants.
he  analyses  were  performed  with  the  Statistical  Package
or  Social  Sciences  (SPSS),  version  21.0.  The  distribution
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Fig.  1  The  flowchart  of

f  quantitative  data  was  verified  using  the  Kolmogorov-
mirnov  test.  The  continuous  variables  were  described  as
ean  and  standard  deviation,  or  median  and  interquartile

ange,  according  to  the  distribution  of  data.  Categorical
ariables  were  presented  as  absolute  and  relative  values.
or  each  PEST  score,  analysis  of  accuracy,  sensitivity,  and
pecificity  was  performed,  and  a  Receiver  Operating  Char-
cteristic  (ROC)  curve  was  constructed.  The  optimal  cutoff
oint  for  the  PEST  score  to  identify  patients  at  high  risk  for
sA  was  chosen  using  the  Youden  J  index.  A  ROC  curve  >  0.7
as  considered  to  indicate  sufficient  predictive  accuracy.  A
ultivariate  logistic  regression  analysis  was  performed  to
etermine  the  independent  predictors  associated  with  PsA.

Flowchart  of  the  study  population  (Fig.  1).  Psoriasis
atients  were  followed  at  the  outpatient  clinic  (n  =  118),
ith  exclusions  and  the  PsA  identification  process.

esults

rom  the  118  patients  with  psoriasis  under  regular  follow-
p  at  the  Dermatology  Outpatient  Clinics,  eighteen  were
xcluded  from  the  present  study  for  the  following  reasons:
leven  had  a  priori  diagnosis  of  PsA;  one  had  cognitive  disor-
ers;  and  six  patients  were  unable  to  undergo  the  complete
heumatological  evaluation.  The  flow  chart  of  selection  and
nitial  results  is  depicted  in  Fig.  1.

A  total  of  100  patients  were  eligible  for  the  study.
he  mean  age  was  52.1  ±  14.8  years,  50  (50%)  were
emale,  and  18  (18%)  were  active  smokers.  The  median  Body
ass  Index  (BMI)  was  29.8  kg/m2 (Interquartile  Range  (IR):
6.3---32.4  kg/m2).  Seventy-five  patients  (75%)  presented
omorbidities,  such  as  obesity  in  39  (39%),  and  systemic

rterial  hypertension  (SAH)  in  37  (37%).  A  family  history  of
soriasis  was  present  in  33  (33%).  Eighty-five  (85%)  patients
ere  users  of  Rheumatic  Disease-Modifying  Antirheumatic
rugs  (DMARDs)  at  the  inclusion  in  the  study.  Plaque  psoriasis

t
3
p
o

3

ction  and  initial  results.

as  the  most  common  type  with  73  (73%)  patients,  followed
y  palmoplantar  in  17  (17%).  The  mean  duration  of  the  dis-
ase  was  13.23  ±  9.41  years.  Regarding  psoriasis  severity,  76
76%)  patients  had  mild  disease  with  the  median  PASI  score
f  3.75  (IR:  1.13---9.3).  A  history  of  dactylitis  was  reported
y  17  (17%)  of  the  patients,  and  nail  psoriasis  was  diagnosed
n  42  (42%)  cases.  The  median  PEST  score  was  2  (IR:  1---3).
oncomitant  rheumatological  diseases  were  present  in  38
atients,  with  osteoarthritis  occurring  in  24  patients,  fol-
owed  by  fibromyalgia  in  5,  gout  in  3,  and  osteoporosis  in  3.
he  baseline  characteristics  are  shown  in  Table  1.

According  to  the  CASPAR  criteria,  21  (21%)  of  patients
eceived  the  diagnosis  of  PsA.  Their  mean  age  was
5.7  ±  10.3  years,  12  (57.1%)  were  female,  and  the  median
MI  was  30  kg/m2 (IR:  26.6---32.6  kg/m2).  The  PASI  score
as  ≥  10  in  9  (42.9%)  patients,  corresponding  to  moder-
te  to  severe  psoriasis.  Dactylitis  was  present  in  8  (38.1%),
hile  nail  psoriasis  occurred  in  14  (66.7%).  Regarding  joint

nvolvement  of  PsA,  the  oligoarticular  type  was  the  most
ommon,  occurring  in  10  (47.6%),  followed  by  polyarticular
n  7  (33.3%),  and  axial  in  2  (9.5%).  Among  the  21  patients
ith  PsA,  the  PEST-BP  score  was  ≥  3-points  in  17  (81%).  The
ain  characteristics  of  patients  with  PsA  are  described  in

able  2.
In patients  with  PsA,  there  was  a  higher  prevalence  of

actylitis  (38.1  vs.  11.4%;  p  =  0.004),  and  nail  psoriasis
66.7%  vs.  35.4%;  p  =  0.01).  Also,  there  was  a  higher  preva-
ence  of  PASI  score  ≥  10  (42.9%  vs.  19%;  p  =  0.023).

The  ROC  curve  statistics  showed  the  PEST-BP  ≥  3  pre-
ented  the  best  cutoff  for  diagnosis  of  PsA,  with  the  area
nder  the  curve  of  0.845  (p  <  0.001),  accuracy  of  80%,
ensitivity  of  81%  and  specificity  of  79.7%  (Fig.  2).  The  mul-

ivariate  logistic  regression  revealed  that  a  PEST-BP  score  ≥

 (OR  =  32.43;  p  <  0.001)  and  a  PASI  score  ≥  10  (OR  =  9.26;
 =  0.007)  were  significantly  associated  with  the  diagnosis
f  PsA,  as  shown  in  Table  3.
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Table  1  Clinical  and  demographic  characteristics  of
patients  with  psoriasis  at  the  Dermatology  Outpatient  Clinic.

Characteristics  n  (%)

Age  (years)a 52.1  (14.8)
Female  Sex  50  (50)
Obesity  39  (39)
SAH 37  (37)
Type  2  DM  18  (18)
Dyslipidemia  13  (13)
Depression  12  (12)
Cerebrovascular  disease 2  (2)
Coronary  artery  disease 2  (2)
Body  Mass  Index  (Kg/m2)b 28.3  (26.3  --- 32.4)
Active smoking  18  (18)
Former  smoker  18  (18)
Family  history  of  psoriasis  33  (33)
Using  DMARDs  85  (85)
Psoriasis  diagnosis  (years)a 13.23  (9.41)
Psoriasis  type

Plaque  73  (73)
Palmoplantar 17  (17)
Guttate  6  (6)
Inverse  3  (3)
Pustulosis  1  (1)

Dactylitis  17  (17)
Nail psoriasis 42  (42)
PASI Scoreb 3.75  (1.13  ---  9.3)
PASI Score  <  10 76  (76)
PASI Score  ≥  10 24  (24)
PEST-bp  Scoreb 2  (1  ---  3)
Other  rheumatologic  diseases  n  =  38  (38)

Osteoarthritis  24  (63.2)
Fibromyalgia  5  (13.2)
Gout  3  (7.9)
Osteoporosis  3  (7.9)

SAH, systemic arterial hypertension; DM, diabetes mellitus;
DMARDs, Disease-Modifying Rheumatologic Drugs.

a

D

T
e
l
t
P
f
v
i
8
s
s
fi
w
7

s
(

Table  2  Demographic,  articular,  and  skin  characteristics  of
patients  diagnosed  with  psoriatic  arthritis  at  the  Dermatol-
ogy Outpatient  Clinic.

n  =  21  (%)

Age  (years)a 55.7  (10.3)
Female  sex 12  (57.1)
BMI (Kg/m2)b 30  (26.6  --- 32.6)
Comorbidities

Obesity  10  (47.6)
HTN 7  (33.3)
DM Type  2  2  (9.5)
Dyslipidemia  5  (23.8)
Depression  3  (14.3)

Smoking
Former  smoker  1  (4.8)
Active  smoker  5  (23.8)

Family  history  of  psoriasis  7  (33.3)
Nail  psoriasis  14  (66.7)
Dactylitis  8  (38.1)
DMARDs  18  (85.7)
PASIb 7.2  (0.8  ---  9.3)
Severity  of  psoriasis

Up  (PASI  <  10) 12  (57.1)
Moderate/Severe  (PASI  ≥  10) 9  (42.9)
PEST-BP
< 3 4  (19)
≥ 3 17  (81)

Joint  pattern
Oligoarticular  10  (47.6)
Polyarticular  7  (33.3)
Oligoarticular/Axial  2  (9.5)
Axial  2  (9.5)

BMI, Body Mass Index; HTN, Hypertension; DM, Diabetes melli-
tus; DMARDs, Disease-Modifying Drugs; PASI, Psoriasis Area and
Severity Index; PEST-BP, Psoriasis Epidemiology Screening Tool,
Portuguese (Brazilian) version.

a Values described as mean and standard deviation.
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Values described as mean and Standard Deviation.
b Values described as median and interquartile range.

iscussion

he  PEST  is  a  simple  tool  designed  for  screening  PsA,
nabling  those  at  greatest  risk  to  be  referred  to  rheumato-
ogic  evaluation.  In  its  original  publication  by  Ibrahim  et  al.,
he  cutoff  determined  by  the  ROC  curve  was  ≥  3,  and  the
EST  presented  a  sensitivity  of  92%  and  specificity  of  78%
or  screening  PsA.10 Recently,  Mazzotti  et  al.  translated  and
alidated  the  PEST  questionnaire  into  Portuguese,  adapting
t  to  the  Brazilian  population  (PEST-bp).  They  observed  an
1%  accuracy  with  a  cutoff  ≥  3  as  suggestive  of  PsA,  with  a
ensitivity  of  84.6%  and  specificity  of  63.3%.11 The  present
tudy,  performed  in  a  different  Brazilian  population,  con-
rms  the  usefulness  of  the  PEST-bp  ≥3  for  diagnosing  PsA,
ith  an  accuracy  of  80%,  sensitivity  of  81%  and  specificity  of
9.7%.
There  are  other  screening  questionnaires  developed  for
creening  PsA,  like  the  Toronto  Psoriatic  Arthritis  Screen
ToPAS),  the  Psoriatic  Arthritis  Screening  Evaluation  (PASE),

s
i
i

4

b Values described as median and interquartile range.

nd  EARP.12---14 The  studied  group  chose  to  use  the  PEST  tool
ue  to  its  slightly  superior  performance,  fast  application,
nderstandability  by  patients,  and  ease  of  application  by
hysicians  across  different  countries.1,15---17

Regarding  the  severity  of  psoriasis,  the  authors  observed
hat  moderate  to  severe  psoriasis  (corresponding  to  a  PASI
core  ≥  10)  is  associated  with  a  9.26  times  higher  chance  of
sA  compared  to  mild  disease.  Similar  results  were  observed
y  other  authors,  like  Eder  et  al.,  who  observed  that  severe
soriasis  (PASI  >  20)  was  a  predictor  of  risk  for  PsA.18 A
etrospective  study  by  Wilson  et  al.  showed  that  the  risk
f  PsA  was  2.24  times  higher  if  skin  was  affected  in  more
han  3  sites.19 Similarly,  in  a  North  American  study  with
7,220  patients  who  answered  a  questionnaire,  Gelfand
t  al.  observed  that  the  prevalence  of  PsA  was  higher  in
atients  who  had  more  skin  involvement.20 The  associa-
ion  between  psoriasis  severity  and  PsA  observed  in  several

tudies  can  be  explained  by  a  higher  degree  of  systemic
nflammation,  which  can  be  a  trigger  for  musculoskeletal
nvolvement.8
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Fig.  2  (A)  The  ROC  curve  shows  sensitivity  versus  specificity  of  the  scores  used  to  discriminate  patients  with  Psoriatic  Arthritis
(PsA). (B)  Cumulative  sensitivity  and  specificity  for  different  cutoff  points  of  the  PEST-BP  score  according  to  CASPAR  criteria.  (C)
Accuracy, sensitivity,  specificity,  Positive  Predictive  Value  (PPV),  and  Negative  Predictive  Value  (NPV)  for  the  cutoff  PEST-BP  ≥3.

Table  3  Multivariate  logistic  regression  model  for  analysis  of  the  association  of  variables  with  the  diagnosis  of  psoriatic  arthritis.

Univariate  Analysis  Multivariate  Analysis

OR  (95%  IC)  p  OR  (95%  IC)  p

Age  1.06  (0.99---1.13) 0.094
Female  sex  0.36  (0.06---2.04)  0.247
Comorbidities  0.54  (0.08---3.63)  0.528
Obesity 0.63  (0.14---2.85)  0.550
PASI ≥  10  26.38  (2.85---244.17)  0.004  9.26  (1.81---47.35)  0.007
Ungual psoriasis  2.38  (0.42---13.54)  0.327
Dactylis 4.73  (0.91---24.72)  0.065
PEST ≥  3  36.33  (4.43---297.73)  0.001  32.43  (6.58---159.92)  <0.001
DMRDs 1.05  (0.13---8.36)  0.963
Smoking  0.68  (0.13---3.54)  0.649
Family history  of  psoriasis  1.05  (0.20---5.44)  0.958
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OR, Odds Ratio; 95% IC, 95% Confidence Interval; PASI, Psoriasis Ar
--- Brazilian Portuguese; DMRDs, Disease-Modifying Rheumatic Drug

In  the  present  study,  the  authors  observed  that  there  was
 significantly  higher  prevalence  of  nail  psoriasis  in  patients
ith  PsA  than  in  patients  with  cutaneous  disease.  These
ndings  were  also  observed  by  other  authors.  For  example,
ilson  et  al.  observed  that  nail  dystrophy  was  a  predictor

f  risk  for  PsA.19 The  association  of  nail  psoriasis  with  PsA
s  thought  to  be  due  to  the  nail’s  proximity  to  the  distal
nterphalangeal  enthesis.  When  inflammation  occurs,  there
s  also  a  reflection  in  the  nail  apparatus.21

Dactylitis  is  also  a  pivotal  manifestation  of  PsA,  being  part

f  the  CASPAR  criteria.  It’s  considered  a  marker  of  severe
oint  disease.  In  the  present  study,  the  authors  observed

 higher  prevalence  of  dactylitis  in  patients  with  PsA  and
EST-bp  ≥  3.  Brockbanck  et  al.  observed  that  radiological

c
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d Severity Score; PEST-BP, Psoriasis Epidemiology Screening Tool

rogression  of  psoriasis  was  more  prominent  in  the  group
ith  dactylitis.  Scriffignano  et  al.  observed  that  patients
ith  early-onset  psoriasis  were  more  likely  to  have  dactyli-

is.  Dactylitis  is  an  early  sign  in  10%  of  patients  with  PsA,
nd  half  of  patients  with  dactylitis  have  their  first  episode
efore  the  diagnosis  of  psoriatic  joint  disease.22---24

The  authors  acknowledge  that  the  present  study  has  lim-
tations.  First,  this  is  a  single-center  study  conducted  in

 tertiary  hospital.  As  a consequence,  the  population  had
otentially  more  severe  disease.  Second,  the  sample  size  is

onsidered  small.  Given  the  constraints  of  patient  recruit-
ent  within  the  outpatient  clinic,  all  eligible  patients  were

nitially  considered  for  participation.  However,  following
he  application  of  inclusion  and  exclusion  criteria,  a  total
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V.  Thomé,  M.R.  Scalcon,  

f  100  patients  were  successfully  recruited  for  this  study.
hile  this  sample  size  is  smaller  than  the  original  study

y  Mazzotti  et  al.  it  represents  the  entirety  of  the  accessi-
le  patient  population  within  the  study  timeframe.11 Third,
ost  patients  were  under  systemic  treatment  with  DMARDs

t  the  time  of  the  evaluation,  which  may  have  influenced
he  evaluation  of  the  severity  and  extent  of  psoriasis  and
oint  symptoms.

onclusion

espite  the  limitations  observed,  the  present  work  was  able
o  confirm  the  high  accuracy  of  the  PEST-bp  in  tracking  PsA.
onsidering  the  high  rate  of  joint  damage  in  the  first  years
f  the  disease,  the  use  of  simple  screening  questionnaires
ecomes  a  tool  for  early  detection  of  PsA,  providing  der-
atologists  with  a  unique  opportunity  to  screen  for  this
isease.
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Abstract
Background:  Cutaneous  leishmaniasis  (CL)  affects  up  to  1.2  million  people  annually,  mainly
in resource-limited  regions.  Meglumine  antimoniate,  the  standard  treatment,  is  limited  by
systemic toxicity,  injectable  administration,  and  increasing  resistance.  Miltefosine,  an  oral
alternative,  offers  practical  advantages,  although  comparative  efficacy  and  safety  data  remain
inconsistent.
Objective:  To  compare  the  efficacy  and  safety  of  miltefosine  versus  meglumine  antimoniate
for New  World  CL.
Methods:  The  authors  systematically  searched  PubMed,  Embase,  Scopus,  and  the  Cochrane
Library for  randomized  controlled  trials  directly  comparing  miltefosine  and  meglumine  anti-
moniate.  Risk  Ratios  (RRs)  with  95%  Confidence  Intervals  (95%  CIs)  were  calculated  using
random-effects  models.  Heterogeneity  was  assessed  with  the  I2 statistic.  Risk  of  bias  was  eval-
uated using  the  Cochrane  RoB-2  tool.  Certainty  of  evidence  was  assessed  using  the  Grading  of
Recommendations,  Assessment,  Development,  and  Evaluations  (GRADE)  approach.
Results:  Eight  trials  involving  898  patients  (502  treated  with  miltefosine,  396  with  meglumine
antimoniate)  were  included.  Miltefosine  showed  significantly  higher  cure  rates  at  two  months
(RR =  0.83;  95%  CI:  0.71---0.98;  I2 =  0%).  Differences  at  six  months  were  not  statistically  sig-
nificant. Gastrointestinal  side  effects  were  more  frequent  with  miltefosine,  whereas  hepatic

enzyme elevations,  arthralgia  (RR  =  10.08;  95%  CI:  2.36---43.12),  and  fever  (RR  =  2.98;  95%  CI:
1.53---5.80)  were  more  common  with  meglumine  antimoniate.
Study  Limitations:  High  heterogeneity,  short  follow-up,  small  sample  sizes,  and  interstudy  vari-
ability may  limit  precision.

� Study conducted at the Universidade Santo Amaro, São Paulo, SP, Brazil.
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Conclusion:  Miltefosine  shows  superior  early  response  and  a  safer  systemic  profile.  However,
the certainty  of  evidence,  as  assessed  by  GRADE,  ranged  from  very  low  to  high  across  outcomes,
and long-term  data  remain  limited,  highlighting  the  need  for  further  high-quality  studies  with
extended  follow-up.
©  2025  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/).
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ntroduction

utaneous  leishmaniasis  (CL)  is  a  neglected  tropical  dis-
ase  (NTD)  that  primarily  affects  impoverished  populations
n  tropical  and  subtropical  regions  worldwide.  It  is  broadly
ategorized  into  two  main  forms:  Old  World  CL,  occurring
n  parts  of  Africa,  Europe,  and  Asia,  and  New  World  CL.
hese  forms  differ  significantly  in  geographic  distribution,
eishmania  species,  clinical  manifestations,  and  treatment
esponse.1

New  World  CL,  also  referred  to  as  American  CL  (ACL)
r  american  tegumentary  leishmaniasis  (ATL),  is  especially
revalent  in  tropical  and  subtropical  areas  of  the  Ameri-
as.  The  infection  is  transmitted  by  the  bite  of  Lutzomyia
andflies  and  typically  leads  to  persistent  skin  ulcers  that
ay  result  in  significant  scarring.  In  more  severe  cases,  the
isease  can  extend  to  the  mucous  membranes  of  the  nose,
outh,  and  throat.2,3

Multiple  Leishmania  species  are  responsible  for  ACL,
ith  Leishmania  (Viannia)  braziliensis, Leishmania  (Leish-
ania)  amazonensis, and  Leishmania  (Viannia)  guyanensis
eing  the  most  commonly  identified  in  Brazil.2 These
arasites,  classified  within  the  Leishmania  and  Viannia  sub-
enera,  show  notable  differences  in  their  capacity  to  cause
evere  disease  and  in  their  responsiveness  to  treatment
ptions.3

This  biological  and  clinical  diversity  contributes  to  the
ifficulty  of  controlling  ACL,  especially  in  endemic  coun-
ries  such  as  Brazil,  Colombia,  and  Peru.4,5 This  complexity
s  reflected  in  the  substantial  and  persistent  burden  of  dis-
ase.  Although  it  is  estimated  that  between  600,000  and  1
illion  new  CL  cases  occur  globally  each  year,  only  about

00,000  are  officially  reported  to  the  World  Health  Organi-
ation  (WHO).6

In  2023  alone,  272,098  new  CL  cases  were  reported,  with
4%  originating  from  the  Eastern  Mediterranean  Region  and
he  Americas.  Brazil,  alongside  Afghanistan,  Algeria,  Colom-
ia,  Iran,  Iraq,  Pakistan,  Peru,  Sri  Lanka,  Syria,  and  Yemen,
ccounted  for  over  90%  of  all  globally  reported  cases.
otably,  case  numbers  in  the  Americas  have  rebounded
ollowing  declines  during  the  COVID-19  pandemic,  reflect-
ng  both  renewed  transmission  and  improvements  in  case
etection.  Despite  this,  underreporting  remains  a  persis-
ent  issue  due  to  limited  surveillance  infrastructure,  barriers
o  healthcare  access,  and  variations  in  national  reporting
ystems.7

Given  the  substantial  disease  burden  and  the  consid-
rable  variability  in  clinical  presentation  and  Leishmania

pecies  across  endemic  regions,  the  treatment  of  CL  remains
articularly  challenging.8 Pentavalent  antimonials  (SbV)
ave  been  the  primary  treatment  for  leishmaniasis  since
945,  with  meglumine  antimoniate  being  the  most  com-

l
d
b

2

only  used.  Although  the  mechanism  of  action  of  SbV
s  not  fully  understood,  it  is  believed  that  its  antileish-
anial  activity  is  due  to  the  stimulation  of  the  host’s
acrophages.  However,  the  use  of  SbV  is  associated  with

erious  adverse  effects,  including  hepatotoxicity,  cardiotox-
city,  and  nephrotoxicity.9,10 Since  the  1980s,  resistance  to
eglumine  antimoniate  has  increased,  largely  due  to  inap-
ropriate  use.11 Furthermore,  its  parenteral  administration
resents  additional  challenges,  particularly  in  remote  and
esource-limited  areas  where  adherence  to  treatment  regi-
ens  can  be  difficult.10

Miltefosine,  an  oral  medication,  is  an  alternative  in
ases  of  antimonial  resistance.  Its  mechanism  of  action
nvolves  interfering  with  the  lipids  in  the  membrane  of  the
eishmania  parasite  and  its  mitochondrial  function.  Studies
uggest  miltefosine  may  be  better  tolerated  compared  to
ther  treatments.  Although  there  are  also  reports  of  side
ffects  such  as  vomiting,  diarrhea,  and,  to  a  lesser  extent,
epatotoxicity  and  nephrotoxicity.11 A  major  limitation  of
iltefosine  is  its  teratogenic  potential,  compounded  by  its
rolonged  persistence  in  the  body  for  up  to  four  months  after
reatment.12

Notwithstanding  the  availability  of  these  therapies,
elapse  remains  common.  Parasitic  resistance  and  incom-
lete  eradication  of  Leishmania, particularly  its  persistence
n  scar  tissue,  may  contribute  to  disease  recurrence.
lmeida-Santos  et  al.,  in  a  systematic  review,  reported
elapse  rates  of  52%  after  a  single  drug,  with  45%  of  patients
reated  with  Glucantime  (meglumine  antimoniate),  alone  or
n  combination,  experiencing  treatment  failure,  most  often
efined  between  6---12  months  after  treatment.  These  find-
ngs  highlight  the  ongoing  difficulty  in  achieving  sustained
arasitological  cure  in  CL.13

Although  the  efficacy  of  miltefosine  has  been  demon-
trated  in  various  studies,  the  comparison  between
iltefosine  and  meglumine  antimoniate  remains  limited

nd  inconsistent,  as  different  studies  report  varying  results
egarding  the  efficacy  of  the  two  drugs.14 Given  the  toxicity
f  antimonial  drugs  and  the  difficulty  of  their  use  in  remote
reas,  miltefosine  presents  an  important  alternative  for  the
reatment  of  CL,  especially  in  low-income  populations,  due
o  its  ease  of  administration.10

While  this  comparison  is  clinically  relevant,  no  compre-
ensive  synthesis  has  yet  resolved  the  conflicting  evidence
egarding  the  relative  efficacy  and  safety  of  meglumine
ntimoniate  and  miltefosine  across  diverse  settings.  Sev-
ral  prior  meta-analyses,  published  between  2013  and  2021,
ave  examined  aspects  of  this  question.  However,  most  com-
ined  studies  from  both  Old  World  and  New  World  cutaneous

eishmaniasis,  despite  the  significant  differences  in  species
istribution,  clinical  presentation,  and  treatment  response
etween  the  two  regions.14---17 Consequently,  their  findings
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Anais  Brasileiros  de  Derm

acked  geographic  specificity  and  provided  limited  guidance
or  treatment  decisions  in  the  Americas.

The  present  analysis  will  specifically  address  this  gap
y  focusing  solely  on  New  World  CL,  evaluating  cure  rates
rom  early  time  points  through  long-term  follow-up  and
ystematically  assessing  treatment  failure  rates,  an  out-
ome  often  underreported  in  previous  studies.  Therefore,
his  systematic  review  and  meta-analysis  aims  to  com-
are  the  efficacy  and  toxicity  of  meglumine  antimoniate
nd  miltefosine  for  the  treatment  of  New  World  cutaneous
eishmaniasis.

ethods

his  systematic  review  was  conducted  in  accordance
ith  the  protocols  established  by  the  Cochrane  Collab-
ration  and  adhered  to  the  guidelines  outlined  in  the
referred  Reporting  Items  for  Systematic  Reviews  and
eta-Analyses  (PRISMA).18,19 The  study  protocol  was  pre-

egistered  in  the  International  Prospective  Register  of
ystematic  Reviews  (PROSPERO)  under  the  identification
umber  CRD420251044262.

ligibility  criteria  and  study  selection

he  eligibility  criteria  were  structured  according  to  the
ICOS  framework:  Population:  patients  with  New  World  CL;

ntervention:  miltefosine;  Comparison:  meglumine  antimo-
iate;  Outcomes:  cure  rates  at  various  follow-up  points,
reatment  failure,  and  adverse  events;  Study  type:  Random-
zed  Controlled  Trials  (RCTs).

Two  reviewers  (A.C.P.V.  and  F.C.L.)  independently
creened  the  articles  for  inclusion,  resolving  any  dis-
repancies  through  consensus.  Inclusion  in  this  systematic
eview  was  restricted  to  studies  that  met  all  the  follow-
ng  eligibility  criteria:  (1)  RCTs;  (2)  In  vivo  studies;  (3)
uman  studies;  and  (4)  Direct  comparisons  of  miltefos-

ne  and  meglumine  antimoniate  for  the  treatment  of  New
orld  CL.  Exclusion  criteria  included:  (1)  Review  articles,

ase  reports,  case  series,  observational  studies  and  non-
andomized  clinical  trials;  (2)  Studies  that  did  not  explicitly
pecify  meglumine  antimoniate  as  the  pentavalent  anti-
onial  used;  (3)  Unpublished  or  incomplete  clinical  trials;

4)  In  vitro  studies;  (5)  Studies  that  did  not  directly  com-
are  miltefosine  to  meglumine  antimoniate;  (6)  Studies
n  old  world  cutaneous  leishmaniasis;  and  (7)  Duplicate
ublications.

earch  strategy  and  data  extraction

he  authors  systematically  searched  PubMed,  Embase,
copus  and  Cochrane  Library  databases,  from  inception
o  November  1,  2024.  The  search  strategy  used  was
‘‘Meglumine  Antimoniate’’  OR  ‘‘Glucantime’’  OR  ‘‘N-
ethylglucamine  Antimonate’’)  AND  (‘‘Miltefosine’’  OR
‘hexadecylphosphocholine’’  OR  ‘‘Impavido’’  OR  ‘‘Miltex’’)
ND  (‘‘Cutaneous  Leishmaniasis’’  OR  ‘‘American  cutaneous

eishmaniasis’’  OR  ‘‘tegumentary  leishmaniasis’’  OR  CL  OR
CL  OR  ‘‘skin’’  OR  ‘‘dermal  leishmaniasis’’).
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Following  the  removal  of  duplicates,  the  titles  and
bstracts  of  the  remaining  studies  were  screened  in  Rayyan.
he  studies’  titles  and  abstracts  were  reviewed  based  on  eli-
ibility  criteria.  Subsequently,  selected  papers  underwent  a
horough  examination  by  full-text  reading.  These  screening
rocesses  were  carried  out  independently  by  two  review-
rs  (A.C.P.V.  and  F.C.L.)  to  minimize  bias.  Disagreements
ere  addressed  through  discussion  and  consensus  by  the  two

eviewers.
Two  authors  (A.C.P.V.  and  F.C.L.)  independently

xtracted  data  to  obtain  the  following  information  from
ach  study:  (1)  Study  characteristics:  name  of  authors,
ear  of  publication,  country  of  origin,  parasite  species,
nclusion  criteria,  number  of  patients,  age  of  patients,
ollow-up,  interventions;  (2)  Outcomes:  cure  rates  at  1-,
-,  3-,  4-,  6-,  and  12-months,  cure  failure  at  6-months,  cure
ates  at  2-,  3-  and  6-months  in  L.braziliensis  infections,
omiting,  nausea,  abdominal  pain,  and  diarrhea,  Alanine
minotransferase  (ALT),  Aspartate  Aminotransferase  (AST),
rthralgia,  fever,  and  headache.  Other  adverse  effects,
uch  as  cardiac  and  renal  changes,  were  not  evaluated  due
o  insufficient  data  across  the  included  studies  to  allow  for
tatistical  analysis.  Discrepancies  in  data  extraction  were
esolved  by  consensus.

uality  assessment

wo  authors  (A.C.P.V.  and  F.C.L.)  assessed  the  quality  of  the
ncluded  studies.  As  suggested  by  Cochrane,  risk  of  bias  was
ssessed  using  the  Cochrane  risk-of-bias  tool  for  randomized
rials  (RoB-2).20 Studies  included  in  this  meta-analysis  were
lassified  as  having  a  low  risk  of  bias  and  some  concerns  for
isk  of  bias.  In  addition,  the  overall  quality  of  evidence  was
ssessed  following  the  Grading  of  Recommendations,  Assess-
ent,  Development,  and  Evaluations  (GRADE)  guidelines.21

tudies  were  categorized  as  having  very  low,  low,  moder-
te,  or  high-quality  evidence  on  the  basis  of  considerations
ncluding  risk  of  bias,  inconsistency  of  results,  impre-
ision,  publication  bias,  and  magnitude  of  treatment
ffects.

tatistical  analysis

he  statistical  analysis  was  performed  using  R  statistical
oftware  version  4.5.0  (R  Foundation  for  Statistical  Com-
uting).  The  following  packages  were  used:  ‘‘metaprop’’,
‘metafor,  ‘‘dmetar’’,  ‘‘ggplot2’’,  and  ‘‘meta’’.  The
utcomes  were  evaluated  using  proportions  with  95%
onfidence  Intervals  (95%  CI).  According  to  Cochrane’s  rec-
mmendations,  a  random-effects  model  was  used  for  all
utcomes,  accounting  for  variability  between  studies.  The
ochrane  Q  test  and  I2  statistics  were  performed  to  quan-
ify  heterogeneity.  Endpoints  were  considered  to  have  low
eterogeneity  if  I2 <  25%.  To  minimize  heterogeneity  and
etect  outliers,  sensitivity  analysis  using  ‘‘leave-one-out’’

as  conducted.  Additionally,  Baujat  plots  were  generated

or  outcomes  presenting  moderate  to  high  heterogeneity  (I2

 25%)  to  identify  studies  contributing  most  to  heterogeneity
nd  influence.
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Fig.  1  PRISMA  search  flow  diagram.

esults

election  of  studies

s  depicted  in  Fig.  1,  this  search  identified  2.161  results:
0  from  PubMed,  371  from  Embase,  1,680  from  Scopus,  and
0  from  Cochrane  Library.  Of  these,  388  were  identified  as
uplicates,  and  1,736  were  excluded  based  on  their  title
nd/or  abstract  for  not  meeting  the  inclusion  criteria.  Sub-
equently,  37  studies  underwent  full-text  review,  of  which

 RCTs  met  the  eligibility  criteria  and  were  included  in  this
ystematic  review.  A  total  of  898  patients  were  included,
ith  396  receiving  meglumine  antimoniate  and  502  receiving
iltefosine.22---29

ooled  analysis  of  all  studies

he  present  analysis  included  eight  RCTs  evaluating  the
fficacy  of  meglumine  antimoniate  and  miltefosine  for  the
reatment  of  CL.  Participants  were  aged  0  to  65  years,  and
ll  had  confirmed  diagnoses  of  CL.  The  most  frequently  iden-
ified  parasite  species  was  L.  braziliensis. Follow-up  periods
anged  from  1  to  12  months,  with  most  studies  reporting
utcomes  at  3  and  6  months  post-treatment.22---29 Study  char-
cteristics  are  detailed  in  Table  1.22---29

fficacy  outcomes  over  time
egarding  efficacy  outcomes,  no  significant  difference  was
bserved  between  the  groups  in  cure  rates  at  1-month  (RR  =
.20;  95%  CI:  0.86,  1.69;  p  =  0.283;  I2 =  77.3%;  Supplemen-
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al  Fig.  S1).  This  meta-analysis  included  two  studies  with
 total  of  144  patients  (73  treated  with  miltefosine  and  44
reated  with  meglumine  antimoniate).22,28 While  one  study
emonstrated  a  significant  benefit  with  miltefosine  (RR  =
.41;  95%  CI:  1.17,  1.71),28 the  overall  effect  was  not  statis-
ically  significant  due  to  considerable  heterogeneity  (Chi2 =
.40;  p  =  0.0359).  Baujat  plot  analysis  is  available  in  the  Sup-
lemental  Material  (Supplemental  Fig.  S2).  The  certainty  of
vidence  for  this  outcome  was  very  low  due  to  inconsistency
nd  serious  imprecision  (Fig.  2).

This  trend  shifted  notably  at  2-months,  when  miltefos-
ne  demonstrated  a  statistically  significant  higher  cure  rate
ompared  to  meglumine  antimoniate  (RR  =  0.83;  95%  CI:
.71,  0.98;  p  =  0.024;  I2 =  0%;  Fig.  3A).  Based  on  two  stud-
es  encompassing  161  patients  (105  treated  with  miltefosine
nd  56  with  meglumine  antimoniate),23,27 this  effect  was
onsistent  across  trials,  with  no  indication  of  heterogeneity
Chi2 =  1.60;  p  =  0.6596),  reinforcing  the  robustness  of  the
nding.  Consistent  results  across  studies  and  narrow  confi-
ence  intervals  supported  a  high  certainty  rating  for  this
utcome  (Fig.  2).

By  3-months,  miltefosine  continued  to  show  a  numerical
dvantage,  although  the  difference  did  not  reach  statisti-
al  significance  (RR  =  0.89;  95%  CI:  0.67,  1.19;  p  =  0.443;

2 =  79.9%;  Fig.  3B).  This  analysis  included  four  studies  with
 total  of  345  patients,  of  whom  155  received  miltefosine
nd  134  received  meglumine  antimoniate.24,25,27,29 Leave-
ne-out  sensitivity  analyses  demonstrated  minimal  changes
n  the  pooled  effect  size.  Heterogeneity  decreased  the  most
hen  Machado  et  al.  2021  was  excluded  (I2 =  57%).26 Baujat
lot  analysis  indicated  that  Velez  et  al.  2010  contributed
ost  to  both  heterogeneity  and  influence  on  the  overall

ffect  estimate,  followed  by  Machado  et  al.  2021  (Supple-
ental  Figs.  S3---S4).24,29 The  certainty  of  evidence  was  rated
oderate  due  to  imprecision  and  inconsistency  (Fig.  2).
At  4-months,  cure  rates  remained  comparable  between

roups  (RR  =  0.95;  95%  CI:  0.79,  1.13;  p  =  0.553;  I2 =  12.5%;
upplemental  Fig.  S5).  This  analysis  included  two  studies
ith  a total  of  155  patients,  101  treated  with  miltefosine
nd  54  with  meglumine  antimoniate.  Both  studies  reported
onsistent  results,  and  heterogeneity  was  low  (Chi2 =  1.14;

 =  0.2851).22,27 Despite  low  heterogeneity,  the  confidence
nterval  crossed  the  line  of  no  effect,  leading  to  a  moderate
ertainty  rating  with  one  downgrade  for  imprecision  (Fig.  2).

At  6-months,  no  significant  difference  was  found  in  long-
erm  cure  rates,  although  it  slightly  favored  miltefosine  (RR

 0.89;  95%  CI:  0.74,  1.06;  p  =  0.179;  I2 =  73%;  Fig.  3C).
his  analysis  included  eight  studies  comprising  898  patients,
ith  502  treated  with  miltefosine  and  396  with  meglumine
ntimoniate.22---29 Leave-one-out  analyses  revealed  moder-
te  variability  in  effect  estimates  (RR  range:  0.81  to  1.03).
he  exclusion  of  Velez  et  al.  2010  reduced  heterogeneity,
lthough  the  overall  interpretation  remained  unchanged.
aujat  plot  analysis  again  identified  Velez  et  al.  2010  as
aving  the  highest  contribution  to  both  heterogeneity  and
nfluence  on  the  overall  pooled  effect,  followed  by  Machado
t  al.  2021  (Supplemental  Figs.  S6---S7).24,29 Despite  these
nfluences,  the  overall  result  was  stable.  The  certainty  of

vidence  was  low  (Fig.  2).

At  12-months,  no  statistically  significant  difference  in
ure  rates  was  observed  between  treatments  (RR  =  0.95;
5%  CI:  0.71,  1.29;  p =  0.755;  I2 =  59.9%;  Supplemental  Fig.



Anais
 Brasileiros

 de
 D

erm
atologia

 2026;101(1):501253

Table  1  Baseline  characteristics  of  the  included  studies.

Study,  year  Study  Design  Parasite
Species

Inclusion  Criteria  No of  Patients
MF/MA

Age  Range
(years)

Follow  -  Up  Interventions

Chrusciak
Talhari
et  al.  201122

RCT
L.
guyanensis

1---5  lesions,  1  ulcerated,  <
3-months,  Leishmania
amastigotes  in  biopsy,  no
prior  treatment

56  /  28  2  ---  65 6  and  12  mo

MA:  IV  20  mg  (13---65  yrs)  or
15 mg  (2---12  yrs)  for  20  days
(max  3  ampoules/day).L.

braziliensis
L. lainsoni  MF:  Oral  2.5  mg/kg  daily  for  28

days

Machado
et al.  201023 RCT L.  braziliensis

Typical  ulcer,  positive
Montenegro  test,  in
endemic  area;  age  2---65;  up
to 5  ulcers,  2  regions;
10---50  mm;  <  90  days  since
first ulcer.

60  /  30  4  ---  65
2  w,  1,  2,  4
and  6  mo

MA:  IV  20  mg  SbV/kg/day  for
20  days  (max  3  ampoules  or
1,215  mg  SbV/day).
MF:  Oral  2.5  mg/kg  BW
(max150  mg)  daily  for  28  days

Machado
et al.  202124 RCT L.  braziliensis

Age  18---65,  1---3  ulcers
(10---50  mm),  <  90  days  since
onset.

47  /  45 4  ---  65 2  and  6  mo
MA:  IV  20  mg  SbV/kg/day  for
20  days.
MF:  Oral  2.5  mg/kg  BW
(max150  mg)  daily  for  28  days
+  Placebo

Mendes
et al.  202025 RCT

L.
guyanensis

Age  18---65  years,  1---5  ulcers
(10---50  mm),  illness
duration  30---90  days,  no
prior  treatment.

50  /  50 27  ---  50
2,  3  and  6
mo

MA:  IV  20  mg  SbV/kg/day
for  20  days.

L.
braziliensis
L. naifi  MF:  Oral  2.5  mg/kg  BW

(max150  mg)  daily  for  28  days
+  Placebo

Rubiano
et al.  201226 RCT

L.  panamensis/
guyanensis

Parasitologically  confirmed
CL

58  /  58 2  ---  12 6  mo
MA:  (81  mg  Sb/mL)  20  mg
Sb/kg/  day  IM  for  20  days.
MF:  10  mg/capsule,  1.5---2.5
mg/kg/  day  orally  for  28  days,
divided  into  2---3  doses

Soto et  al.
200727 RCT L.  braziliensis NA 45  /  26 NA

2,4  and  6
mo

MA:  IM  for  28  days
MF:  Oral  for  28  days

Soto et  al.
200828 RCT L.  braziliensis

Leishmania-positive  ulcer
(Giemsa),  12+,  no  ML,  no
treatment  in  6-months,  no
significant  comorbidities

41  /  16 ≥12 1,  3,  6  and
12  mo

MA:  IM  20  mg/kg/d  for  20  days.
MF: Oral  2.5  mg/kg/d  for  28
days

Vélez et  al.
201029 RCT

L.  (V.)
panamensis
/
braziliensis

Confirmed  leishmaniasis;  no
treatment  in  6-weeks;
normal  renal,  hepatic,  and
hematological  functions.

145  /  143 19  ---  38  6  mo
MA:  IM  20  mg/kg/day  for  20
days
MF:  50  mg  capsule  was  taken  3
times  a  day  for  28  days

RCT, Randomized Controlled Trial; NA; Not Available; CL, Cutaneous Leishmaniasis; ML, Mucosal Leishmaniasis; MA, Meglumine Antimoniate; MF, Miltefosine; ± mean or median; IV,
Intravenous; IM, Intramuscular.
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Fig.  2  GRADE  assessment
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 ---  efficacy  outcomes.
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ig.  3  (A)  Cure  rates  at  2-months  post-treatment.  (B)  Cure  r
reatment.

8).  This  analysis  was  based  on  two  studies,  including  142
atients,  with  97  treated  with  miltefosine  and  45  with  meg-
umine  antimoniate.22,28 Baujat  plot  analysis  is  available  in
he  supplemental  material  (Supplemental  Fig.  S9).  The  cer-
ainty  of  evidence  was  low,  due  to  the  wide  confidence
ntervals  observed  and  the  heterogeneity  observed  across
he  included  studies  (Fig.  2).

eishmania  braziliensis

o  further  investigate  potential  subgroup  differences,  effi-
acy  at  2-,  3-,  and  6-months  was  also  assessed  specifically
n  patients  infected  with  L.  braziliensis.
At  2-months,  miltefosine  demonstrated  significantly
igher  cure  rates  compared  to  meglumine  antimoniate  (RR

 0.78;  95%  CI:  0.63,  0.96;  p  =  0.022;  I2 =  0%;  Fig.  4A),
ith  consistent  findings  across  studies  and  no  heterogene-
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w

7

at  3-months  post-treatment.  (C)  Cure  rates  at  6-months  post-

ty.  This  analysis  was  based  on  two  studies  encompassing  161
atients  (105  treated  with  miltefosine  and  56  with  meglu-
ine  antimoniate).23,27

At  3-months,  no  statistically  significant  difference  was
ound  (RR  =  0.80;  95%  CI:  0.46,  1.38;  p  =  0.421;  I2 =
7.8%;  Fig.  4B).  This  analysis  included  two  studies  with  a
otal  of  151  patients,  90  treated  with  miltefosine  and  61
ith  meglumine  antimoniate.24,28 Baujat  analysis  indicated

nconsistency  mainly  due  to  Machado  et  al.  2021  (Supple-
ental  Fig.  S10).24

At  6-months,  no  statistically  significant  difference  in  cure
ates  was  observed  between  miltefosine  and  meglumine
ntimoniate  (RR  =  0.93;  95%  CI:  0.71,  1.23;  p  =  0.608;  I2 =
4.7%;  Fig.  4C).  This  analysis  included  five  studies  compris-
ng  413  patients,  with  244  treated  with  miltefosine  and  169

ith  meglumine  antimoniate.23,24,27---29 Leave-one-out  sensi-

ivity  analysis  showed  that  heterogeneity  decreased  most
hen  Machado  et  al.  2021  was  excluded  (I2 =  52.7%),  suggest-
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Fig.  4  (A)  Cure  rates  at  2-months  post-treatment  in  L.  braziliensis  infections.  (B)  Cure  rates  at  3-months  post-treatment  in  L.
braziliensis infections.  (C)  Cure  rates  at  6-months  post-treatment  in  L.  braziliensis  infections.
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Fig.  5  Cure  f

ng  it  contributed  notably  to  heterogeneity.  Consistently,  the
aujat  plot  indicated  that  Machado  et  al.  2021  and  Velez

t  al.  2010  were  the  main  contributors  to  both  heterogene-
ty  and  influence  on  the  pooled  result  (Supplemental  Figs.
11---S12).24,29
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e  at  6-months.

ure  failure  at  6-months
ure  failure  at  6-months  was  also  evaluated  as  a  com-
lementary  efficacy  outcome.  In  the  pooled  analysis,  no
tatistically  significant  difference  was  found  between  milte-
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Fig.  6  (A)  Vomiting.  

osine  and  meglumine  antimoniate  (RR  =  1.23;  95%  CI:  0.63,
.40;  p  =  0.550;  I2 =  80.7%;  Fig.  5).  This  analysis  included  five
tudies  encompassing  635  patients,  with  360  treated  with
iltefosine  and  275  with  meglumine  antimoniate.22,23,26,28,29

eave-one-out  analysis  confirmed  the  instability  of  the
ooled  estimate,  with  only  the  removal  of  Velez  et  al.
010  markedly  reducing  heterogeneity  (I2 =  0%)  and  shift-
ng  the  result  in  favor  of  meglumine  antimoniate  (RR  =
.81;  95%  CI:  1.25,  2.63),  suggesting  this  study  substantially
nfluenced  the  overall  effect.  Baujat  plot  analysis  again
dentified  Velez  et  al.  2010  as  having  the  highest  contri-
ution  to  both  heterogeneity  and  influence  on  the  overall
ooled  effect  (Supplemental  Figs.  S13---S14).29 The  certainty
f  evidence  was  very  low  (Fig.  2).
afety  outcomes

astrointestinal  adverse  events  were  consistently  more  fre-
uent  in  the  miltefosine  group.  Vomiting  and  nausea  were

w
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ausea.  (C)  Arthralgia.

ssessed  in  four  studies  involving  552  patients,  showing  sig-
ificantly  lower  risks  with  meglumine  antimoniate:  vomiting
RR  = 0.17;  95%  CI:  0.06---0.45;  p  <  0.001;  I2 =  47.8%;  Fig.  6A)
nd  nausea  (RR  =  0.38;  95%  CI:  0.24---0.60;  p <  0.001;  I2 =
%;  Fig.  6B).22,23,26,29 Abdominal  pain  was  evaluated  in  three
tudies  including  464  patients,  and  also  occurred  signifi-
antly  less  often  with  meglumine  antimoniate  (RR  =  0.33;
5%  CI:  0.13---0.86;  p  =  0.023;  I2 =  23.8%;  Supplemental
ig.  S15).23,26,29 Diarrhea  was  assessed  in  four  studies  with
52  patients,  and  although  more  frequent  with  miltefos-
ne,  the  difference  was  not  statistically  significant  (RR  =
.43;  95%  CI:  0.18---1.07;  p =  0.070;  I2 =  0%;  Supplemental
ig.  S16).22,23,26,29 The  certainty  of  evidence  for  vomiting
as  rated  moderate  due  to  inconsistency  (Supplemental  Fig.
17).
In  contrast,  hepatic  adverse  events  were  more  common
ith  meglumine  antimoniate,  with  significantly  higher  rates
f  ALT  (RR  =  2.31;  95%  CI:  1.24---4.29;  p  =  0.008;  I2 =  0%;  Sup-
lemental  Fig.  S18)  and  AST  elevation  (RR  =  2.77;  95%  CI:
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Fig.  7  Risk  of  bias  assessment  o

.39---5.52;  p  =  0.004;  I2 =  0%;  Supplemental  Fig.  S19),  favor-
ng  miltefosine.  These  findings  were  based  on  two  studies
ncluding  374  patients,  with  186  treated  with  miltefosine
nd  188  with  meglumine  antimoniate.26,29

Similarly,  musculoskeletal  and  systemic  symptoms  were
lso  more  frequent  with  meglumine  antimoniate.  Arthral-
ia  was  assessed  in  three  studies  involving  438  patients  and
ccurred  significantly  less  often  in  the  miltefosine  group
RR  =  10.08;  95%  CI:  2.36---43.12;  p  =  0.002;  I2 =  38.0%;
ig.  6C).22,23,29 Fever  was  evaluated  in  three  studies,  includ-
ng  464  patients  and  also  showed  a  significantly  lower  risk
ith  miltefosine  (RR  =  2.98;  95%  CI:  1.53---5.80;  p  =  0.001;  I2 =
7.3%;  Supplemental  Fig.  S20).23,26,29 Headache  was  assessed
n  two  studies  with  a  total  of  204  patients  and  showed  a non-
ignificant  trend  in  the  same  direction  (RR  =  1.57;  95%  CI:
.94---2.63;  p  =  0.086;  I2 =  0%;  Supplemental  Fig.  S21).23,26

rthralgia  and  fever  were  both  rated  as  high  certainty  of
vidence  (Supplemental  Fig.  S17).

Leave-one-out  and  Baujat  sensitivity  analyses  for  vomit-
ng,  arthralgia,  and  fever  are  presented  in  the  Supplemental
aterial  (Supplemental  Figs.  S22---S27).

uality  and  evidence  assessment

he  individual  appraisals  of  RCTs  using  the  RoB-2  tool  are
llustrated  in  Fig.  7.  Overall,  most  studies  were  rated  as  hav-
ng  ‘‘some  concerns’’,  primarily  due  to  bias  in  the  selection
f  the  reported  result,  as  the  majority  of  studies  did  not
rovide  a  trial  protocol  or  statistical  analysis  plan.

iscussion
his  meta-analysis  compared  the  efficacy  and  toxicity  of
eglumine  antimoniate  and  miltefosine  for  CL,  including

03  patients.  The  main  findings  were:  (1)  Miltefosine  demon-

m
i

10
 included  randomized  controlled.

trated  superior  cure  rates  at  2-months,  with  consistent
ffects  across  studies  and  high  certainty  of  evidence;  (2)
o  statistically  significant  difference  was  found  at  1-,  3-,
-,  6-  or  12-months,  although  miltefosine  showed  a  slight
umerical  advantage  at  3-  and  6-months;  (3)  In  patients
nfected  with  L.  braziliensis, miltefosine  showed  significan-
ly  higher  cure  rates  at  2-months.  However,  no  significant
ifferences  were  observed  at  3-  or  6-months;  (4)  Miltefosine
as  associated  with  more  gastrointestinal  adverse  events

e.g.,  nausea,  vomiting),  whereas  meglumine  antimoniate
ad  higher  rates  of  hepatic  enzyme  elevations,  arthralgia,
nd  fever.  These  findings  suggest  that  while  miltefosine
ffers  some  efficacy  advantages  and  fewer  systemic  side
ffects,  its  gastrointestinal  toxicity  and  potential  for  relapse
hould  be  carefully  considered.

To  contextualize  these  findings,  it  is  important  to
eview  the  therapeutic  context.  Miltefosine  is  recom-
ended  in  endemic  areas  where  injectable  alternatives,

uch  as  pentavalent  antimonials,  liposomal  amphotericin  B,
nd  paromomycin,  present  limitations.  Despite  its  demon-
trated  efficacy,  miltefosine  has  notable  contraindications,
ncluding  strict  avoidance  during  pregnancy  due  to  terato-
enicity  and  its  prolonged  persistence  in  the  body.  It  is  also
ontraindicated  in  patients  with  severe  renal  or  hepatic
mpairment.30,31

Similarly,  meglumine  antimoniate  requires  careful  con-
ideration.  Typically  administered  intravenously  or  intra-
uscularly  over  a  similar  treatment  period  to  miltefosine,  it
emands  cautious  use  in  patients  with  preexisting  cardiac,
epatic,  or  renal  conditions  because  of  risks  such  as  anti-
ony  intolerance  and  arrhythmias.  Like  miltefosine,  its  use

s  contraindicated  during  pregnancy,  and  caution  is  recom-
ended  during  breastfeeding  despite  limited  clinical  data.32
The  pooled  results  showed  superior  early  efficacy  of
iltefosine,  particularly  at  the  2-month  follow-up,  align-

ng  with  findings  from  previous  RCTs.In  one  study,  81.7%  of
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Anais  Brasileiros  de  Derm

atients  receiving  miltefosine  achieved  lesion  cure  at  two
onths,  compared  to  60%  in  the  meglumine  antimoniate

roup.23 Similarly,  another  RCT  reported  apparent  cure  rates
f  73.2%  for  miltefosine  versus  60.7%  for  meglumine  antimo-
iate  at  the  same  time  point.22 These  findings  underscore
iltefosine’s  advantage  in  promoting  a  faster  therapeutic

esponse  compared  to  traditional  antimonial  therapies.
However,  while  miltefosine  demonstrates  early  efficacy

enefits,  differences  in  cure  rates  between  miltefosine  and
eglumine  antimoniate  tend  to  diminish  over  time.  No  sta-

istically  significant  differences  were  observed  at  3-,  4-,  6-,
r  12-months  post-treatment,  although  miltefosine  consis-
ently  maintained  a  slight  numerical  advantage  at  3-  and
-months.  Supporting  these  observations,  a  study  on  both
ld  World  and  New  World  CL  by  Iranpour  et  al.  found  that
iltefosine  was  more  effective  than  meglumine  antimoniate

t  the  3-month  follow-up,  particularly  when  a  high-weight
tudy  was  excluded  in  sensitivity  analyses.  By  the  6-month
ollow-up,  pooled  analyses  revealed  no  significant  differ-
nce  in  efficacy  between  the  two  treatments.14

In  L.  braziliensis  infections,  miltefosine  achieved  signi-
cantly  higher  cure  rates  at  2-months,  but  this  advantage
as  not  maintained  at  later  follow-ups.  Although  miltefosine
romotes  faster  initial  healing,  its  long-term  effectiveness
ppears  comparable  to  that  of  meglumine  antimoniate.  Sim-
lar  findings  were  reported  by  Soto  et  al.  in  2007,  who  also
valuated  L.  braziliensis  infections.  In  their  study,  miltefos-
ne  achieved  higher  cure  rates  than  meglumine  antimoniate
t  2-months.  By  4-  and  6-months,  however,  the  cure  rates
etween  the  two  treatments  became  comparable,  with
eglumine  antimoniate  slightly  surpassing  miltefosine  at

ater  time  points.28 This  pattern  further  supports  the  obser-
ation  that  miltefosine’s  early  benefit  diminishes  over  time.

Although  2-month  cure  rates  were  reported  in  clinical
rials,  they  reflect  early  treatment  response  rather  than
efinitive  cure.  Olliaro  et  al.,  in  a  methodological  guide
or  clinical  trials  in  cutaneous  leishmaniasis,  propose  a  stan-
ardized  framework  in  which  outcomes  are  assessed  at  three
ey  time  points:  6---9  weeks  for  initial  response,  3-months
or  initial  cure,  and  6---12  months  for  definitive  cure,  the
atter  being  crucial  to  capture  late  relapses  and  ensure
ong-term  efficacy.33 Complementing  this,  the  World  Health
rganization  considers  the  absence  of  clinical  relapse  at  6-
onths  a  reliable  indicator  of  sustained  cure,  as  relapses
ay  occur  several  months  after  initial  lesion  healing.34

herefore,  while  2-month  cure  rates  provide  clinically  rel-
vant  information  on  early  lesion  resolution,  they  should
ot  be  interpreted  as  definitive  evidence  of  parasitological
ure.  Longer  follow-up,  preferably  up  to  6-  or  12-months,  is
ssential  for  reliable  efficacy  assessment.34

In  terms  of  failure  rates,  this  analysis  showed  no  sta-
istically  significant  difference  in  cure  failure  at  6-months.
owever,  the  analysis  revealed  considerable  heterogeneity
nd  sensitivity  of  the  pooled  estimate,  largely  driven  by  the
nfluence  of  a  single  study.  When  this  study  was  excluded
n  sensitivity  analysis,  the  results  shifted  in  favor  of  meglu-
ine  antimoniate,  suggesting  that  the  long-term  efficacy  of
iltefosine  may  be  less  consistent  in  certain  settings.  Simi-
ar  concerns  have  been  raised  in  previous  studies.  One  pilot
tudy  reported  that  although  all  patients  showed  initial  clin-
cal  improvement  after  a  28-day  course  of  miltefosine,  only
8.7%  achieved  complete  cure  at  6-months,  with  a  relapse
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ate  of  32.3%.35 These  findings  align  with  the  trend  observed
n  the  meta-analysis,  highlighting  potential  limitations  of
iltefosine  in  sustaining  long-term  outcomes  despite  its

arly  efficacy.  Nonetheless,  other  studies  have  reported
ontrasting  results.  A  separate  cohort  study  found  that  pen-
avalent  antimonials  were  associated  with  higher  relapse
ates  than  miltefosine.36 These  discrepancies  emphasize  the
eed  for  further  high-quality  studies  to  better  understand
actors  affecting  long-term  treatment  success  and  relapse.

Safety  profiles  also  differed  between  treatments.  Meg-
umine  antimoniate  was  associated  with  a  higher  incidence
f  systemic  and  musculoskeletal  adverse  events,  including
ignificantly  increased  rates  of  arthralgia  and  fever,  both
upported  by  high-certainty  evidence,  as  well  as  eleva-
ions  in  hepatic  enzymes  (ALT  and  AST).  Similarly,  studies
n  systemic  meglumine  antimoniate  treatment  have  high-
ighted  its  broad  spectrum  of  side  effects,  ranging  from
ild  symptoms,  such  as  muscle  and  joint  pain,  gastroin-

estinal  disturbances,  fatigue,  fever,  and  skin  reactions,
o  severe,  life-threatening  complications  like  cardiovascu-
ar  abnormalities  and  liver  or  pancreatic  dysfunction.2,37

he  present  study  also  found  that  miltefosine  was  linked
o  a  higher  incidence  of  gastrointestinal  issues,  particu-
arly  nausea  and  vomiting,  consistent  with  a  meta-analysis
n  interventions  for  CL  and  mucocutaneous  leishmaniasis,
hich  reported  higher  rates  of  nausea  and  vomiting  with
iltefosine  compared  to  meglumine  antimoniate.16

Beyond  efficacy  and  safety,  cost  and  accessibility  are
lso  critical  considerations.  A  recent  study  compared  the
osts  of  meglumine  antimoniate  and  miltefosine  with  care-
iver  directly  observed  therapy.  It  found  miltefosine  more
ost-effective  for  patients  and  society  due  to  lower  travel
nd  lodging  costs  compared  to  meglumine  antimoniate.
he  study  concluded  that  miltefosine  is  cost-saving  for
atients  and  society,  with  a  minimal  increase  in  government
xpenses.38 Given  miltefosine’s  early  efficacy  and  safety,
hese  cost  benefits  make  a  strong  case  for  its  wider  use,
specially  in  resource-limited  areas  where  access  to  treat-
ent  is  a  challenge.
This  meta-analysis  has  several  important  strengths.  It

ncludes  eight  RCTs  conducted  across  diverse  regions  in  Latin
merica,  focusing  exclusively  on  New  World  cutaneous  leish-
aniasis  to  ensure  geographic  and  clinical  relevance.  The
ethodology  adhered  strictly  to  PRISMA  guidelines,  ensuring

 transparent  and  rigorous  selection  and  appraisal  process.
isk  of  bias  was  systematically  evaluated  using  the  Cochrane
oB-2  tool,  and  the  certainty  of  evidence  was  assessed  with
he  GRADE  approach.  To  address  variability  and  strengthen
he  robustness  of  findings,  leave-one-out  sensitivity  anal-
ses  and  Baujat  plots  were  employed  to  identify  sources
f  heterogeneity  and  assess  the  influence  of  individual
tudies.

Nonetheless,  some  limitations  should  be  considered.  High
eterogeneity  was  observed  in  certain  outcomes,  which
ay  reduce  the  precision  and  generalizability  of  pooled

stimates.  Several  studies  had  relatively  short  follow-up
eriods,  potentially  underestimating  late  relapses  or  long-
erm  adverse  effects.  In  addition,  small  sample  sizes  in
ome  comparisons  limited  the  power  to  detect  rare  adverse

vents  and  may  have  contributed  to  imprecision  in  safety
utcomes.  Finally,  despite  these  efforts  to  standardize  data
ollection,  variations  in  treatment  protocols,  patient  popu-



ins  a

l
i

a
m
m
t

C

T
m
p
t
w
M
w
a
a
a
c
i
i
e
t
i
a
c
t

O

F

F

N

A

A
c
i
fi

e
p
o

p
i
fi

R

T
p

C

N

A

S
f
1

E

L

R

1

1

A.C.  Vieira,  F.C.  L

ations,  and  outcome  definitions  across  studies  could  have
nfluenced  the  results.

Notwithstanding  these  challenges,  this  systematic  review
nd  meta-analysis  offer  a  comprehensive  overview  of  the
ost  robust  evidence  regarding  the  efficacy  and  safety  of
iltefosine  compared  to  meglumine  antimoniate  for  the

reatment  of  CL  in  the  New  World.

onclusion

his  systematic  review  and  meta-analysis  demonstrate  that
iltefosine  offers  superior  early  treatment  response  com-
ared  to  meglumine  antimoniate  for  ACL,  particularly  at
wo  months.  However,  this  advantage  diminishes  over  time,
ith  cure  rates  becoming  comparable  at  later  follow-ups.
iltefosine  was  linked  to  more  gastrointestinal  side  effects,
hile  meglumine  antimoniate  had  a  higher  risk  of  hepatic
nd  systemic  adverse  events.  The  certainty  of  evidence,
s  assessed  by  GRADE,  ranged  from  high  for  early  efficacy
nd  certain  safety  outcomes  to  very  low  for  long-term  effi-
acy  and  cure  failure,  primarily  due  to  inconsistency  and
mprecision  across  studies.  This  variability  limits  confidence
n  sustained  treatment  effects  over  time.  Considering  its
arly  efficacy,  safety  profile,  and  cost-effectiveness,  mil-
efosine  remains  a  valuable  treatment  option,  particularly
n  resource-limited  settings  where  oral  administration  is
dvantageous.  Nonetheless,  the  inconsistent  durability  of
ure  and  limited  long-term  data  highlight  the  need  for  fur-
her  high-quality  studies  with  extended  follow-up.
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Abstract
Background:  Mucous  membrane  pemphigoid  (MMP)  is  an  autoimmune  blistering  disease  with
heterogeneous  clinical  manifestations  that  is  hard  to  diagnose.  Direct  immunofluorescence  (DIF)
is critical,  but  its  role  in  multimodal  frameworks  is  unclear.
Objective:  To  assess  DIF’s  diagnostic  performance  in  MMP  and  explore  factors  affecting  its
positivity patterns  in  multimodal  workflows.
Methods:  We  retrospectively  analyzed  79  suspected  MMP  patients,  categorizing  them  into  con-
firmed and  non-confirmed  groups  based  on  clinical,  histopathological,  and  serological  criteria.
DIF of  perilesional  mucosal  biopsies  showed  linear  deposits  of  IgG,  IgA,  IgM,  C3,  and  fibrino-
gen along  the  basement  membrane  zone  (BMZ).  Diagnostic  efficacy  was  assessed  via  ROC  curve
analysis.
Results: 55  cases  were  confirmed.  Histopathology  demonstrated  subepithelial  blisters  in  51,
with 100%  specificity,  92.73%  sensitivity  (AUC  =  0.964,  p  <  0.05).  DIF  identified  47  cases,  with

C3 (63.64%)  and  IgG  (60.00%)  most  common,  showing  85.45%  sensitivity,  100%  specificity,  and
97.87% concordance  with  histopathology.  Disease  duration  independently  predicted  positive  IgM
(p =  0.023).
Study  limitations:  This  study  is  a  single-center  retrospective  study  with  a  limited  sample  size,
which has  certain  limitations.

� Study conducted at the Peking University Hospital of Stomatology, Beijing, China.
∗ Corresponding authors.
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H.  Jiang,  P.  Wei,  Z.  Xu  et  al.

Conclusion:  DIF,  100%  specific,  aids  histopathology  in  MMP  diagnosis,  especially  with  C3/IgG
linear BMZ  deposition.  Notably,  IgM  positivity  correlates  with  prolonged  disease  duration,  sug-
gesting DIF  efficiency  may  link  to  disease  stage.
© 2025  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/).
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ucous  membrane  pemphigoid  (MMP),  a  chronic  autoim-
une  blistering  disease  targeting  the  basement  membrane

one  (BMZ),  poses  significant  diagnostic  challenges  due  to  its
eterogeneous  clinical  presentations  and  overlapping  fea-
ures  with  other  mucocutaneous  disorders.1---3 While  oral
ucosa  involvement  occurs  in  85%  of  cases,  extramucosal
anifestations  (e.g.,  ocular,  cutaneous)  often  emerge  later,

omplicating  early  diagnosis.4---6 Current  diagnostic  crite-
ia  emphasize  a  multimodal  approach  integrating  clinical,
istopathological,  and  immunological  evidence.7---10

Histopathology  remains  the  cornerstone  of  MMP  diag-
osis,  revealing  subepithelial  clefting  and  inflammatory
nfiltrates  at  the  BMZ.6 However,  up  to  30%  of  early-stage
esions  may  lack  overt  blistering,  reducing  its  sensitivity.11

irect  Immunofluorescence  (DIF)  remains  the  gold  standard
or  confirming  MMP  by  detecting  linear  deposits  of  IgG,  C3,
gA,  or  fibrinogen  along  the  BMZ.12---14 Recent  meta-analyses
eport  pooled  DIF  sensitivity  of  73%---89%  in  perilesional
iopsies,15,16 with  C3  and  IgG  exhibiting  the  highest  positivity
ates.17

Despite  its  diagnostic  utility,  DIF  interpretation  is
onfounded  by  several  factors.  Pre-biopsy  pharmacother-
py  (e.g.,  corticosteroids)  may  reduce  immunoreactant
eposition,18 while  disease  activity  and  sampling  site  vari-
bility  (e.g.,  lesional  vs.  perilesional  mucosa)  impact
ositivity  rates.19,20 Debate  continues  over  the  opti-
al  biopsy  site,  with  some  studies  favoring  non-lesional
ucosa,21 and  others  supporting  lesional  tissue.22

Serological  tests  for  anti-BP180/BP230  using  ELISA  show
igh  specificity  (>90%)  but  low  sensitivity  (<50%)  in  MMP,23

imiting  their  use  as  a  standalone  tool,24 Recent  guide-
ines  thus  recommend  combined  algorithms  integrating
IF,  histopathology,  and  serology  to  improve  diagnostic
ccuracy.6,25

This  study  addresses  critical  gaps  in  MMP  diagnostics  by:
)  Systematically  evaluating  DIF’s  performance  within  a mul-
imodal  framework;  2)  Quantifying  the  impact  of  pre-biopsy
harmacotherapy  and  disease  activity  on  DIF  positivity;  3)
roposing  a  standardized  diagnostic  algorithm  to  optimize
IF  utility  in  clinical  practice.

ethods

articipants

 total  of  79  patients  with  suspected  Mucous  Mem-

rane  Pemphigoid  (MMP),  who  had  undergone  Direct
mmunofluorescence  (DIF)  testing  at  the  Department  of
ral  Pathology  at  Peking  University  Hospital  of  Stoma-
ology  between  January  2023  and  December  2024,  were

P
a
a

2

etrospectively  enrolled  in  this  study.  Inclusion  criteria:
)  Clinical  manifestations  suggestive  of  MMP  (e.g.,  oral
ucosal  blisters/erosions);  2)  Availability  of  complete  clin-

cal,  histopathological,  and  DIF  data.  Exclusion  criteria:
)  Incomplete  medical  records;  2)  Combining  with  other
ral  mucosal  diseases.  For  patients  with  multiple  visits,
nly  the  first-visit  data  were  analyzed.  Control  samples
n  =  24)  derived  from  patients  initially  suspected  of  MMP  but
xcluded  after  comprehensive  evaluation  as  follows.  Biop-
ies  were  obtained  from  perilesional  oral  mucosa  using  the
ame  protocol  as  confirmed  cases.

iagnostic  criteria

 Clinical  manifestations  suspicious  of  MMP:  Oral  mucous
membranes  often  present  with  blisters  and  erosions,
most  commonly  involving  the  gingiva  and  palatal  mucosa.
Gingival  lesions  are  often  described  as  desquamative
gingivitis.  In  addition,  the  lesions  can  involve  the  conjunc-
tiva,  pharynx,  reproductive  system,  and  skin,  presenting
with  erythema,  blisters,  and  scars.

 Positive  microscopic  findings:  Histopathological  images
show  subepithelial  splitting,  accompanied  by  a  non-
specific  mixed  infiltration  composed  of  lymphocytes,
histiocytes,  plasma  cells,  neutrophils,  and  eosinophils.

 Positive  serological  antibody  test:  Positive  for
BP180/BP230  detected  by  ELISA.

According  to  the  S3  guidelines  for  MMP  diagnosis,6 anti-
ody  testing  should  be  performed  for  individuals  with
linical  manifestations  suspicious  of  MMP.  Those  with  pos-
tive  serological  antibodies  are  classified  into  the  confirmed
MP  group.  For  individuals  with  negative  serological  exami-
ation  results,  if  the  microscopic  findings  are  positive,  they
re  classified  into  the  confirmed  group;  otherwise,  they  are
lassified  into  the  unconfirmed  group.

pecimen  processing

iopsy  samples  were  submitted  to  the  in-house  pathology
aboratory,  embedded  in  OCT  compound,  and  snap-frozen.
erial  5  �m-thick  cryosections  were  cut  using  a  cryostat.
ne  section  was  stained  with  H&E  for  histopathological
onfirmation  of  the  presence  of  epithelial  lesions.  Con-
ecutive  sections  from  confirmed  cases  were  used  for  DIF
nalysis.

IF
rimary  antibodies  against  IgG,  IgM,  IgA,  fibrinogen  (F),
nd  C3  (all  purchased  from  commercial  sources,  dilution
ccording  to  manufacturer’s  instructions)  were  applied  to
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eparate  sections.  After  incubation  at  37 ◦C  for  30  minutes,
nbound  antibodies  were  removed  with  three  PBS  washes.
luorescein  Isothiocyanate  (FITC)-conjugated  secondary
ntibodies  were  then  applied,  and  sections  were  incubated
n  the  dark  at  37 ◦C  for  another  30-minutes.  Following
nal  PBS  washes,  sections  were  mounted  with  antifade
ounting  medium  and  visualized  under  a  fluorescence
icroscope.
DIF  results  were  interpreted  by  two  experienced  patholo-

ists  blinded  to  clinical  data,  following  established  criteria:
Positive  DIF:  Autoantibodies  (IgG,  complement  compo-

ent  C3,  IgM,  IgA,  and  fibrinogen)  linearly  deposit  along  the
MZ,  visualized  as  continuous  linear  green  fluorescence.

Negative  DIF:  Absence  of  linear  BMZ  fluorescence.
Non-specific  coloring:  DIF  revealed  discontinuous  punc-

ate/granular  or  focal  continuous  linear  green  fluorescence
long  the  basement  membrane  zone.

LISA  detection

erum  samples  were  collected  at  the  time  of  biopsy.  Anti-
P180  (NC16A  domain)  and  anti-BP230  antibodies  were
uantified  using  ELISA  kits  (MBL  International)  following  the
anufacturer  instructions.  A  threshold  of  ≥20  U/mL  was
efined  as  positive.

iagnostic  efficiency  metrics

 Sensitivity  =  (Number  of  true  positives  by  the  diagnostic
method  /  Number  of  gold  standard  positives)  ×  100%

 Specificity  =  (Number  of  true  negatives  by  the  diagnostic
method  /  Number  of  gold  standard  negatives)  ×  100%

 Overall  Agreement  Rate  =  [(True  positives  +  True  nega-
tives)  /  Total  cases]  ×  100%

 Positive  Predictive  Value  (PPV)  =  (True  positives  /  Total
positives  by  the  diagnostic  method)  ×  100%

 Negative  Predictive  Value  (NPV)  =  (True  negatives  /  Total
negatives  by  the  diagnostic  method)  ×  100%

 Missed  Diagnosis  Rate  =  (False  negatives  /  Gold  standard
positives)  ×  100%

 Misdiagnosis  Rate  =  (False  positives  /  Gold  standard  neg-
atives)  ×  100%

tatistical  analysis

tatistical  analysis  was  performed  using  SPSS24.  Continuous
ariables  with  normal  distribution  and  homogeneous  vari-
nce  were  presented  as  mean  ±  Standard  Deviation  (SD)  and
ompared  using  independent  samples  t-tests.  Non-normally
istributed  data  were  reported  as  median  and  analyzed  via
ann-Whitney  U  tests.  Categorical  data  were  expressed  as
ercentages  (%)  and  compared  using  Pearson’s  Chi-Squared
�2)  test  or  Fisher’s  exact  test  when  sample  sizes  were  small.
iagnostic  performance  of  clinical,  histopathological,  and

IF  findings  for  MMP  was  evaluated  using  Receiver  Operating
haracteristic  (ROC)  curve  analysis,  calculating  Area  Under
he  Curve  (AUC),  sensitivity,  and  specificity.  A  two-tailed
-value  <  0.05  was  considered  statistically  significant.
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esults

atient  characteristics  and  serology

 total  of  79  patients  (22  males,  57  females;  mean  age
8.57  ±  11.74  years)  were  included.  Among  them,  55
atients  (17  males,  38  females;  mean  age  61.36  ±  10.93
ears)  were  definitively  diagnosed  with  MMP.  The  oral
ucosa  was  the  predominant  site  of  involvement  (gingiva  in

4.56%),  with  61.82%  of  cases  reporting  a  history  of  blister-
ng.  Disease  duration  ranged  from  0.7  to  240  months  (median
0.92  months).  In  MMP  group,  pre-biopsy  medication  his-
ory  was  documented  in  61.82%  of  patients,  with  topical
orticosteroids.

ELISA  for  BP180/BP230  showed  limited  utility:  only  22/55
MP  patients  (40.00%)  tested  positive  for  BP180,  and  6/55

10.91%)  for  BP230.

istopathology

istopathological  examination  revealed  subepithelial  blis-
ers  in  51/55  MMP  participants  and  in  0/24  controls,
emonstrating  92.73%  sensitivity,  100%  specificity,  and
4.94%  diagnostic  agreement  rate  (Fig.  1).

irect  immunofluorescence  findings

n  the  present  data,  the  classic  DIF  fluorescence  pattern
ypically  presents  as  a  continuous,  homogeneous  linear
reen  deposit  along  the  epithelial-connective  tissue  junc-
ion  (Fig.  2).  DIF  analysis  revealed  BMZ  deposition  of
mmunoreactants  in  47/55  MMP  participants  and  in  0/24
ontrols.  Among  DIF-positive  cases,  91.49%  exhibited  typical
omogeneous  linear  staining  along  the  BMZ,  while  regional
inear  or  granular  fluorescence  patterns  were  observed  in
.51%  of  these  cases.

Notably,  C3  and  IgG  demonstrated  the  highest  positivity
ates  (65.45%  and  60.00%,  respectively)  among  DIF-positive
ases.  Co-deposition  of  C3  and  IgG  was  observed  in  45.45%
f  cases,  whereas  isolated  C3  or  IgG  positivity  occurred
n  20.00%  and  14.55%  each.  Fibrinogen,  IgA,  and  IgM  all
howed  positivity  rates  below  50%,  with  IgM  exhibiting  min-
mal  involvement  (<10%).

The  diagnostic  efficacy  of  DIF  is  summarized  in  Table  1,
ith  a  sensitivity  of  85.45%,  a  specificity  as  high  as  100%,  and

 Youden’s  index  of  0.8545.  The  AUC  of  DIF  is  0.927  (95%  CI
.869---0.985,  p  <  0.001)  (Fig.  3).

In  the  MMP  cohort,  46  of  47  DIF-positive  patients  (97.87%)
xhibited  subepithelial  blisters  on  histopathology,  demon-
trating  a  significant  correlation  between  these  results  (p  <
.001).  The  single  discordant  case  showed  scattered  inflam-
atory  cell  infiltration  in  the  lamina  propria  without  distinct
lister  formation.  This  patient  presented  with  recurrent  oral
rosions  on  the  bilateral  buccal  mucosa  and  tongue  dorsum,
upported  by  positive  autoantibody  testing  (both  serologi-
ally  and  via  DIF),  ultimately  confirming  the  MMP  diagnosis.
Analysis  of  potential  factors  influencing  DIF  positivity
ates  revealed  a  significant  positive  correlation  between  dis-
ase  duration  and  IgM  positivity  (p  =  0.023),  but  showed  no
ignificant  correlations  with  IgG  (p  =  0.256),  IgA  (p  =  0.607),
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Fig.  1  Representative  histopathological  features  of  MMP  under  light  microscopy.  Epithelial  separation  from  the  lamina  propria
with partial  denudation.  The  denuded  connective  tissue  surface  appears  smooth,  accompanied  by  subepithelial  blister  formation.
The lamina  propria  demonstrates  infiltration  of  lymphocytes,  plasma  cells,  and  eosinophils.
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ig.  2  Characteristic  DIF  fluorescence  patterns.  DIF  demonstr
nd IgG  along  the  BMZ,  with  positive  linear  staining  for  IgA,  IgM

3  (p  =  0.541),  or  fibrinogen  (p  =  0.256).  Longer  disease
uration  correlated  with  IgM  deposition  at  the  BMZ  (median
uration:  24-months  in  IgM  (+)  vs.  3-months  in  IgM(-)  cases;

 =  0.023).
Among  55  confirmed  cases,  8  patients  tested  negative  for
IF.  The  clinical  manifestations,  histopathological  features,
nd  serological  test  results  of  these  patients  are  presented
n  Table  2.  The  negative  DIF  results  showed  no  significant
orrelation  with  the  lesion  sites,  history  of  blistering,  skin
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 continuous  and  homogeneous  linear  green  fluorescence  for  C3
 fibrinogen  observed  in  a  subset  of  cases.

esions,  preoperative  medication  history,  or  disease  duration
p  >  0.05).

iscussion
MP  is  an  autoimmune  blistering  disorder  primarily  affecting
he  mucosa  and  skin.  The  present  study’s  cohort  demo-
raphics  align  with  established  MMP  epidemiology,10,20,26---29
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Table  1  Diagnostic  efficacy  of  different  DIF  indicators  in  MMP.

Examination  index  Sensitivity  Specificity  Agreement
rate

Positive
predictive
value

Negative
predictive
value

Missed
diagnosis
rate

Misdiagnosis
rate

IgG  60.00%  41.67%  54.43%  70.21%  31.25%  40.00%  58.33%
C3 65.45%  66.67%  65.82%  81.82%  45.71%  34.55%  33.33%
F 45.45%  83.33%  56.96%  86.21%  40.00%  54.55%  16.67%
IgA 21.82%  95.83%  44.30%  92.31%  34.85%  78.18%  4.17%
IgM 7.27%  95.83%  34.18%  80.00%  31.08%  92.73%  4.17%
DIF 85.45%  100.00%  89.87%  

Fig.  3  ROC  curve  of  DIF  diagnosis  in  MMP.  ROC  curve  of  DIF
diagnosis  connects  coordinate  points  with  1  ---  specificity  (=false
positive  rate)  as  the  x-axis  and  sensitivity  as  the  y-axis  at  all
cut-off  values  measured  from  the  test  results.  The  45◦ diagonal
l
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(v)  Patients/Disease  heterogeneity:  Suboptimal  autoanti-
ine serves  as  the  reference  line,  since  it  is  the  ROC  curve  of
andom  classification.

ffirming  its  predilection  for  elderly  females  and  oral
ucosa  (gingiva  >  80%).29---32 Extramucosal  involvement

e.g.,  ocular,  skin)  further  complicates  early  diagnosis.5,30

The  European  S3  guidelines  emphasize  a  sequential  mul-
imodal  approach  for  MMP  diagnosis;  the  present  study
eaffirms  DIF’s  critical  role,  serving  as  a  vital  comple-
entary  diagnosis  tool  for  MMP.6,25,33,34 Serologically,  BP180

ntibodies  are  detected  in  46%  of  oral  MMP  cases,  while
P230  reactivity  occurs  in  0%---40%.35---39 Histopathology  may
ail  to  detect  subepithelial  blisters  due  to  technical  limi-
ations.  Of  particular  note  is  the  complementary  role  of
IF  when  conventional  diagnostic  methods  yield  negative
esults.  DIF’s  performance  corroborates  meta-analyses  con-
rming  its  role  in  multimodal  diagnosis,3 Its  near-perfect
pecificity  and  synergy  with  histopathology  critically  reduce
isdiagnosis  risks:6 it  confirmed  MMP  in  1  histopathology-

egative  and  19  serology-negative  cases,  while  excluding

ll  non-MMP  controls.  This  positions  DIF  as  an  indis-
ensable  adjunct  to  conventional  methods  in  ambiguous
resentations.

5

100.00%  75.00%  14.55%  0.00%

Some  studies  have  shown  that  the  positive  rate  of  DIF
ndicators  is  affected  by  the  disease  course.40,41 We  pro-
ose  a  novel  correlation:  IgM  deposition  predicts  prolonged
isease  duration  (p  =  0.023),  potentially  reflecting  chronic
ntigen  exposure  or  isotype  switching  in  advanced  MMP.
his  contrasts  with  dominant  IgG/C3  responses  in  early
tages,  suggesting  IgM  as  a  candidate  biomarker  for  disease
hronicity  ---  a  hypothesis  warranting  longitudinal  serology
tudies.

In  this  cohort,  only  8  confirmed  MMP  cases  exhibited  neg-
tive  DIF  results,  aligning  with  literature-reported  positivity
ates  of  80%---95%.3,42,43 False-negative  DIF  outcomes  primar-
ly  stem  from  five  categories:

(i)  Sampling  site  selection:  Biopsy  site  selection  signifi-
cantly  impacts  DIF  positivity,  though  optimal  biopsy
sites  remain  contentious.  Current  guidelines  rec-
ommend  perilesional  tissue  (0.5---1  cm  around  the
blisters/erosions)  or  unaffected  normal  mucosa  when
inaccessible.6,44 While  Carey  et  al.  report  equiva-
lent  positivity  rates  between  sites,14 a  meta-analysis
designates  unaffected  mucosa  as  optimal  for  MMP.16

Moreover,  whether  sampling  different  oral  mucosal
sites  (e.g.,  gingiva,  tongue,  buccal  mucosa)  influences
false-negative  DIF  results  remains  inconclusive.  Cer-
tain  scholars  found  no  oral  site-dependent  effects,45

whereas  others  attribute  this  to  regional  varia-
tions  in  antigen  expression  and  inflammatory  cell
distribution.46

ii)  Technical  limitations:  Suboptimal  slide  preparation
causes  false  negatives,  including  tissue  preservation
failures  during  transport,  delayed  specimen  process-
ing,  improper  section  thickness,  low-quality  fluorescent
antibodies,  or  incorrect  dilution  ratios.6

ii)  Disease  course:  Stage-dependent  immune  complex
dynamics  lead  to  false-negative  DIF  results:  insuffi-
cient  deposition  in  early/remission  phases,  transient
autoantibody  reduction  during  disease  fluctuations,  or
epidermal  destruction  in  late-stage  MMP.41,47,48

iv)  Treatment  interference:  Immunosuppressants  (gluco-
corticoids  or  immunomodulators)  suppress  immune  cell
activity,  reducing  autoantibody  levels,  thus  leading  to
false-negative  DIF  results.40,41,47,49
body  levels  in  patients’  serum  and  localized  disease
(e.g.,  isolated  ocular  involvement)  may  contribute  to
false-negative  results  in  DIF  testing.50,51
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Table  2  Other  test  results  of  DIF-negative  patients  in  the  MMP  group.

N◦ Clinical  manifestations  Histopathological  features  Serological  test  results

1  Recurrent  blistering  and  erosions  on  the  right
posterior  gingiva  for  1---2  years

Subepithelial  blisters  BP180(+)/BP230(+)

2 Recurrent  gingiva  ulcerations  and  erosions  for
over  one  year,  with  a  history  of  blistering.

Subepithelial  blisters  BP180(---)/BP230(---)

3 Recurrent  ulceration  and  erosions  on  the
buccal  gingiva  of  teeth  24---25  for  the  past  two
months,  with  a  history  of  blistering.

Subepithelial  blisters  BP180(+)/BP230(---)

4 Gingiva  ulcers  for  3---4  years  Subepithelial  blisters  BP180(---)/BP230(+)
5 Recurrent  gingival  ulcerations  for  over  half  a

year
Subepithelial  blisters  BP180(---)/BP230(---)

6 Recurrent  pain  and  ulceration  in  both  cheeks,
lips,  and  tongue  for  over  6-years,  accompanied
by skin  lesions  on  the  abdomen  and  lower  legs.

Mucosal  inflammation,  without
evident  formation  of  subepithelial
blisters.

BP180(+)/BP230(+)

7 Recurrent  buccal  ulcers  for  three  months  Mucosal  ulceration  with
inflammation,  without  evident
formation  of  subepithelial  blisters.

BP180(+)/BP230(+)

8 Right  buccal  ulceration  for  over  two  months,
with ulcers  visible  in  the  pharyngeal  region.

Mucosal  ulceration  with
inflammation,  without  evident

matio

BP180(+)/BP230(---)
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Therefore,  repeat  biopsy  is  recommended  for  initially
egative  cases  to  improve  detection.21,52

While  the  protocol  prioritized  DIF,  histopathology,  and
P180/BP230  ELISA,  the  authors  acknowledge  the  guide-
ine’s  recommendation  for  IIF  on  salt-split  skin  and
nti-laminin  332  testing  in  specific  scenarios.6 This  is  partic-
larly  relevant  given  that  19  serology-negative  MMP  cases
ere  confirmed  by  DIF  and  histopathology  in  the  studied
ohort.  Incorporating  IIF  on  salt-split  skin  and  anti-laminin
32  testing  could  potentially  increase  serological  sensitivity.
uture  protocols  should  integrate  these  as  per  S3  guidelines
o  optimize  risk  stratification.53---56

This  study  has  several  inherent  limitations  that  war-
ant  acknowledgment.  First,  the  single-center  retrospective
esign  inherently  constrains  the  generalizability  of  find-
ngs,  particularly  regarding  correlation  analyses,  treatment
fficacy  assessments,  and  long-term  follow-up  data.  Fur-
hermore,  the  limited  sample  size  of  DIF-negative  cases
n  =  8)  precluded  more  robust  statistical  analyses,  thereby
estricting  detailed  investigation  into  potential  confounders
uch  as  biopsy  site  selection  or  therapeutic  influences.

onclusion

n  summary,  DIF  is  a  highly  specific  and  valuable  tool  for
iagnosing  MMP,  with  optimal  performance  when  integrated
ith  histopathological  evaluation.  The  present  findings  sup-
ort  current  guidelines  advocating  for  DIF  as  a  first-line
iagnostic  modality  in  clinically  suspected  cases.  Future
ulticenter  studies  with  larger  cohorts  are  needed  to

xplore  the  impact  of  treatment  regimens  and  disease  pro-
ression  on  DIF  outcomes.
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Abstract
Background:  Psoriasis  is  a  chronic,  immune-mediated  disease  with  a  significant  genetic  compo-
nent. The  HLA-C*06:02  allele  is  one  of  the  most  strongly  associated  with  the  disease,  particularly
influencing  early  onset  and  severity.  There  are  few  current  data  on  genetics  in  a  Brazilian
population  with  psoriasis.
Objective:  This  study  aimed  to  investigate  the  genetic  associations  between  human  leucocyte
antigen  (HLA)  alleles  and  psoriasis  in  a  Brazilian  admixed  population.
Methods:  We  conducted  HLA  class  I and  II  genotyping  in  144  patients  with  psoriasis  and  com-
pared the  results  with  those  of  720  controls.  Additionally,  we  calculated  the  Psoriasis  Area
and Severity  Index  (PASI)  and  recorded  whether  the  patient  had  current  or  previous  systemic
treatment for  psoriasis  and  the  age  of  disease  onset.
Results:  HLA-B*13:02g,  B*15:01g,  B*37:01g,  B*38:01g,  B*57:01g,  B*57:02g,  B*13:02g,  C*01:02g,
C*06:02g,  C*12:03g,  C*18:01g,  DRB1*01:02g,  DRB1*04:08g  and  DPB1*04:01g  alleles  were  asso-
ciated with  an  increased  risk  of  psoriasis  (after  the  Bonferroni  correction  factor,  only  the
HLA-C*06:02 remained  significant).  And  HLA-DRB1*15:03g  conferred  protection  against  psoriasis
after Bonferroni  correction.  Alleles  significantly  associated  with  PASI  score  <  10  were  A*34:02g

(p =  0.037)  and  B*50:01g  (p  =  0.037),  while  the  allele  related  to  PASI  >  10  was  DRB1*01:01g
(p =  0.049).  When  comparing  the  age  of  disease  onset,  the  following  alleles  were  significantly
associated  with  early  onset  psoriasis  (before  30  years  of  age):  B*44:03g  (p  =  0.010)  and  C*07:02g
(p =  0.022).

� Study conducted at the University Hospital Pedro Ernesto, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ, Brazil.
∗ Corresponding author.
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Study  limitations:  The  sample  size  was  small  compared  with  other  international  publications,
and the  subgroup  of  patients  with  mild  disease  was  less  represented;  however,  the  combina-
tion of  analytical  approaches  (univariate  tests,  PCA,  and  correction  for  multiple  comparisons)
reinforces  the  robustness  of  the  work.
Conclusion:  The  present  findings  highlight  the  genetic  complexity  of  psoriasis  in  a  diverse  popu-
lation and  suggest  that  it  may  not  be  directly  linked  to  specific  genetic  factors.  Further  research
is required  to  explore  the  environmental  and  genetic  interactions  that  contribute  to  psoriasis
pathogenesis.
© 2025  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/).
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soriasis  is  a  chronic,  systemic,  immune-mediated  disease
hat  involves  both  innate  and  adaptive  immunity.  In  Brazil,
he  prevalence  is  estimated  to  be  1.31%  (1.15%  in  females
nd  1.47%  in  males),  with  an  average  age  of  52  years.1 The
revalence  varies  regionally,  being  higher  in  the  south  and
outheast,  likely  due  to  greater  European  ancestry  and  lower
ltraviolet  radiation  exposure  than  in  other  areas.

Regarding  the  genetic  background,  it  is  well  established
hat  the  HLA-C*06:02  allele  has  the  strongest  association
ith  psoriasis  and  plays  a  key  role  in  immune  response
gainst  melanocytes  by  presenting  autoantigens  such  as
he  peptide  ADAMTS-like  protein  5,2 potentially  influencing
arly  onset  and  severity.3 Other  HLA  alleles,  including  HLA-
*18:01,  a  rare  allele  in  Europeans,4 -C*12:02  and  -C*07:04

n  Japan,5 -C*01  in  Asia,6 -C*12,7 and  HLA-B  and  HLA-A,  are
ssociated  with  psoriasis  globally.2,8,9 Class  II  HLA  genes  are
ess  commonly  associated  with  links  to  HLA-DPB1*05:01  in
hina10 and  HLA-DQ�1  amino  acid  position  53  in  a  cohort  of
,247  Europeans.11

In  Brazil’s  admixed  population,  limited  previous  stud-
es  have  linked  psoriasis  to  HLA-B*57,  -B*27,  and  -C*06,
ith  HLA-A*02∼C*06∼B*57∼DRB1*07∼DQB1*03  as  a  com-
on  haplotype  in  patients  and  HLA-B*07  appears  to  be
rotective  against  psoriasis.12 Other  studies  have  examined
umor  necrosis  factor  (TNF)  polymorphisms  and  HLA-C.13---17

The  group  also  previously  studied  single-nucleotide  poly-
orphisms  (SNPs)  in  genes  related  to  the  IL17  inflammatory
athway  and  found  no  association  between  SNPs  rs361525,
s4819554,  and  rs33980500  in  a  Brazilian  population.18 In  this
tudy,  we  compared  the  frequencies  of  class  I  and  class  II  HLA
enes  between  psoriasis  patients,  categorized  based  on  the
everity  and  age  of  disease  onset,  and  healthy  controls.

ethods

soriatic  individuals

etween  2021  and  2023,  patients  diagnosed  with  psoriasis
based  on  medical  history,  physical  examination  and  skin
iopsy)  were  recruited  from  the  Dermatology  Department  at
niversity  Hospitals  in  Rio  de  Janeiro,  Brazil.  All  participants

igned  an  Informed  Consent  Form  (ICF)  to  confirm  their  will-
ngness  to  participate.  Inclusion  criteria  included  age  18---70
ears,  sex,  ethnicity,  and  disease  duration  of  more  than  10
ears.  Patients  with  psychiatric  disorders,  intellectual  dis-

g
c

c

2

bilities,  or  other  visible  skin  diseases  were  excluded  from
he  study.  The  Psoriasis  Activity  Score  Index  (PASI)  was  also
ompleted  during  consultation.

All  participants  read  and  signed  an  informed  consent
orm  for  inclusion  in  the  study,  which  was  approved  by  the
esearch  Ethics  Committee  (CAAE:  41957320.3.0000.5259).

amples

eripheral  blood  samples  were  collected  in  4  mL  EDTA  tubes
purple  top)  from  all  participants.  The  samples  were  trans-
orted  to  a  thermal  cooler  using  industrial  ice  packs.

NA  extraction

enomic  DNA  was  extracted  from  blood  samples  using  the
iopur  Mini  Spin  Plus  Kit  (Biopur,  Biometrix,  Curitiba,  Brazil)
Catalog:  BP100-50,  Batch:  32200739).  DNA  concentration
as  measured  using  a  NanoDrop  spectrophotometer.

atient  samples

he  authors  included  previous  HLA-typed  with  medium  reso-
ution  SSOP  HLA-A,  -B,  -C,  -DRB1  and  -DQB1  typed  results.12

he  allelic  level  (4-digit  resolution)  was  imputed  by  select-
ng  the  most  common  allele  for  each  MAC  code  in  the
razilian  population.19 Samples  of  85  patients  included  in
he  cohort  after  2021  were  HLA-typed  (HLA-A,  -B,  -C,  -DRB1,
DQB1  and  -DPB1) using  a commercial  NGS-based  HLA  kit
Holotype  HLATM NGS  Assay;  Omixon  Inc.,  Budapest,  Hun-
ary)  on  an  Illumina  MiSeq  sequencer  (Illumina,  Inc.,  San
iego,  USA).

ontrol  samples

enotypic  and  allelic  frequencies  were  assessed  and  com-
ared  with  those  in  the  general  Brazilian  population.
ontrols  were  randomly  selected  from  the  Brazilian  Bone
arrow  Donor  Registry  (REDOME)  and  matched  to  cases
ased  on  sex,  self-reported  color-race  (ethnic  descent),  and

eographic  region  at  a  ratio  of  5:1.  In  total,  720  healthy
ontrols  were  included.

HLA  alleles  within  P  or  G  groups  were  denoted  by  a  lower
ase  ‘g’.20
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Table  1  Sex,  age,  and  ethnicity  of  control  subjects  and  patients  with  psoriasis,  as  well  as  PASI  scores  and  age  at  disease  onset.

Control  (n  =  720)  Psoriasis  (n  =  144)  p-value

Sex  (F/M) 300/420  60/84  0.498
Age onset  26.5  ±  4.9  [18---47]  29.0  +  15.5  [5---68]  <0.001
Skin color
White  245  (34.0%)  49  (34.0%)
Black 100  (13.9%)  20  (13.9%)
Brown 375  (52.1%)  75  (52.1%)
Severity of  psoriasisa

Mild  25  (17.4%)
Moderate to  severe 119  (82.5%)

Demographic and clinical characteristics of control subjects and patients with psoriasis. Data include sex distribution, age at disease
onset, skin color, Psoriasis Area and Severity Index (PASI) scores, and disease severity classification. Patients with previous or current
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high PASI or undergoing systemic treatment were classified as hav
a Previous or current high PASI; patients with systemic treatmen

tatistical  analysis

llelic  frequencies,  as  well  as  the  Hardy-Weinberg  balance
est,  and  Class  I  haplotypes  were  determined  based  on  con-
entional  expectation  maximization,  analyzed  for  HLA  class

 and  II  results,  and  evaluated  for  their  presence  in  psoria-
is  patients  and  controls  using  Arlequin  3.5.2.2.21 The  HLA
requencies  and  HLA  Class  I  A∼C∼B  haplotypes,  with  counts
reater  than  4  were  compared:  a)  between  patients  with
soriasis  and  the  control  group,  b)  PASI  score,  and  c)  psoriasis
ge  of  onset  was  determined  using  the  EpiInfo  software.  The
dds  ratio  (OR)  and  confidence  interval  (CI;  5%---95%)  were
alculated,  and  p  (significance  level  Fisher  test,  <  0.05),  or
nalysis  of  variance  (ANOVA)  was  applied  when  appropriate,
he  pC  (p  correction  -  Bonferroni  factor)

The  loading  plots  were  created  on  the  platform  Metabo-
nalyst  5.0  Website  using  log10 normalized  data,  auto-scale
eatures,  Euclidean  distance  measure,  and  Ward  clustering
ethod,  with  the  top  10  different  alleles  selected  after  the

-test  results.22,23 The  authors  also  sought  to  identify  alle-
es  among  psoriatic  patients  with  differences  between  mild
s.  moderate  to  severe  according  to  the  PASI  score  (Psoriasis
as  defined  as  mild  if  PASI  than  10  and  moderate  to  severe  if

 10),  and/or  previous  or  current  use  of  systemic  treatment
classified  as  moderate  to  severe  disease),  and  if  the  disease
ppeared  before  or  after  30  years  of  age.

esults

LA  alleles  in  psoriatic  patients  and  controls

he  study  included  144  patients  with  psoriasis  (84  men  and
0  women)  and  720  healthy  individuals  (420  men  and  300
omen).  The  mean  age  of  the  disease  group  was  29  ±  15.5

5---68)  years-old  and  34%  self-declared  as  branca  (white-
uropean  descent),  13.9%  as  preta  (black  -sub-Saharan
frican  descent),  and  52.1%  as  parda  (admixed)  in  both  the
ase  and  control  groups  (Table  1).
Psoriasis  HLA  loci  pairwise  population  was  significantly
ifferent  from  the  control  (FST  =  0.03485,  p  <  0.05).  When
onsidering  the  Hardy-Weinberg  equilibrium  of  the  studied
opulation  (Table  S1),  HLA-DQB1  was  the  only  locus  that

r
R
(
w

3

vere disease.
e considered to have severe PASI.

as  not  in  equilibrium.  Linkage  disequilibrium  (LD)  anal-
sis  among  HLA  loci  (Table  S2) demonstrated  that,  in  the
soriasis  group,  most  pairs  of  loci  were  in  linkage  disequi-
ibrium,  particularly  across  Class  I  regions  (A∼C,  A∼B,  C∼B)
nd  between  Class  I  and  Class  II  loci  (A∼DRB1,  B∼DRB1,
∼DRB1).

The  alleles  associated  with  disease  protection  (in  cres-
ent  OR  order)  and  risk  were  presented  in  Table  2.
LA-DRB1*15:03  g  was  found  to  be  protective,  and  C*06:02  g

s  the  strongest  risk  allele  for  psoriasis.  Allele  frequencies
n  controls  and  in  psoriasis  patients  are  detailed  in  Tables  S3
nd  S4,  for  class  I  (HLA-  A,  -B  and  C)  and  class  II (HLA-DRB1,
QB1  and  DPB1)  alleles,  respectively.

The  present  matrix  data  included  144  patients  and  720
ontrols  with  160  variables:  sex,  PASI,  Onset  age,  self-
eported  color,  and  HLA  alleles  with  a  frequency  greater
han  4  HLA-A (n  =  29),  -B  (n  =  54),  -C  (n  =  23),  -DRB1  (n  =  35),
nd  -DQB1  (n  =  15).  The  alleles  were  scored  as  1  (absent),
0  (heterozygosity),  or  100  (homozygosity)  and  log  trans-
ormed.  Principal  Component  Analysis  (PCA)  was  performed
o  explore  the  contribution  of  HLA  alleles  to  the  genetic
ifferentiation  between  psoriasis  patients  and  healthy  con-
rols.  The  loading  plot  (Fig.  1)  demonstrates  that  most
lleles  are  clustered  near  the  origin,  indicating  low  dis-
riminative  power  across  groups.  In  contrast,  specific  Class
I  alleles,  particularly  HLA-DRB1*07:01  g,  HLA-DQB1*02:01g,
nd  HLA-DQB1*03:01g,  showed  higher  loading  distances,
uggesting  a  stronger  influence  in  distinguishing  psoriasis
ases  from  controls.

everity,  age  of  onset  of  psoriasis  and  HLA  alleles

nivariate  analysis  of  the  association  between  HLA  alle-
es  and  psoriasis  severity  (Table  3)  revealed  that  A*34:02  g
p  =  0.010)  and  B*50:01  g  (p  =  0.011)  were  more  frequently
bserved  in  patients  with  mild  disease,  suggesting  a  possi-
le  protective  effect  against  moderate-to-severe  forms.  In
ontrast,  the  allele  DRB1*01:01  g  (p  =  0.062)  was  identified
xclusively  in  patients  with  moderate-to-severe  psoriasis,

epresenting  a  risk  marker  for  greater  clinical  severity.
egarding  age  at  onset,  A*23:01  g  (p  =  0.006),  A*30:01  g
p  =  0.003),  B*15:03  g  (p  =  0.078),  and  DQB1*03:03  (p  =  0.026)
ere  associated  with  late-onset  psoriasis  (>30  years),
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Table  2  Protective  and  risk  HLA  alleles  in  controls  and  psoriasis  individuals.

Alleles  Control  Psoriasis  OR  [5%---95%]  p  pC

n  %  n  %

Protective
DRB1*15:03g  83  11.5%  5  3.5%  0.27  (0.11---0.69)  0.001  0.027
B*07:02g 98  13.6%  8  5.6%  0.37  (0.17---0.78)  0.002
C*17:01g 51  7.1%  4  2.8%  0.37  (0.13---1.05)  0.032
B*44:03g 85  11.8%  8  5.6%  0.44  (0.20---0.92)  0.010
C*07:02g 121  16.8%  14  9.7%  0.53  (0.29---0.95)  0.014
DQB1*06:02g  171  23.8%  22  15.3%  0.57  (0.35---0.94)  0.011
Risk
B*57:02g 2  0.3%  3  2.1%  7.63  (1.26---6.13) 0.035
DRB1*04:08g  5  0.7%  4  2.8%  4.08  (1.08---5.40)  0.047
B*13:02g 18  2.5%  10  6.9%  2.91  (1.31---6.44)  0.007
B*38:01g 30  4.2%  15  10.4%  2.67  (1.40---5.11)  0.003
C*01:02g 19  2.6%  9  6.3%  2.46  (1.09---5.55)  0.021
B*37:01g 16  2.2%  7  4.9%  2.24  (0.90---5.56)  0.049
C*06:02g 110  15.3%  40  27.8%  2.13  (1.40---3.23)  0.000  0.007
B*57:01g 34  4.7%  13  9.0%  2.00  (1.02---3.89)  0.026
B*15:01g 26  3.6%  10  6.9%  1.99  (0.93---4.22)  0.043
C*12:03g 69  9.6%  25  17.4%  1.98  (1.20---3.26)  0.005
DPB1*04:01g  37  8.22%  48  13.52%  1.75  [1.11---2.75]  0.008
DRB1*01:02g  58  8.1%  18  12.5%  1.63  (0.93---2.86)  0.049

Pc, p-value after Bonferroni correction, * - Fisher test.
Protective and Risk HLA alleles are presented in crescent and decrescent order of Odds Ratio, respectively. The number (n) and percentage
(Perc) of samples with individuals presenting the alleles in controls and psoriatic patients (psoriasis) are depicted. Odds Ratio and
confidence interval 5% and 95% (OR [5%---95%]) and p-level significance (p) were estimated with ANOVA with Fisher test when n < 5).
Bonferroni correction was applied with a factor representing the number of alleles with n > 5 in each locus; only DRB1*15:03 g for
protection and C*06:02 g for risk remained significant.

Table  3  HLA  alleles,  severity  (PASI)  and  onset  age.

Allele  n  %  n  %  Odds  Ratio  [5%---95%]  p
PASI Mild  (<10)  Moderate  /Severe  (≥10)

A*34:02g  3  12.0%  2  1.7%  0.13  [0.02---0.79]  0.037
B*50:01g 3  12.0%  2  1.7%  0.13  [0.02---0.79]  0.037
DRB1*01:01 g  (risk)  0  0.0%  15  12.6%  Undefined  0.049
Onset Age  >30  y  <31  y
A*23:01g  10  15.4%  2  2.5%  0.14  [0.03---0.68]  0.003
A*30:01g 6  9.8%  1  1.2%  0.11  [0.01---0.95]  0.023
B*15:03g 6  9.8%  1  1.2%  0.11  [0.01---0.95]  0.023
B*44:03 g  0  0.0%  8  9.6%  Undefined  0.010
C*07:02g 2  3.3%  12  14.5%  4.99  [1.07---23.17]  0.022
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DQB1*03:03 9  14.8%  3  

hereas  B*44:03  g  (p  =  0.009)  and  C*07:02  g  (p  =  0.015)  were
ore  frequent  in  early-onset  cases  (<30  years),  the  latter
eing  up  to  five  times  more  common  in  this  group,  thus  rep-
esenting  an  important  marker  of  risk  for  type  1  psoriasis
Table  3).

HLA-C*06:02, although  strongly  associated  with  psoriasis
usceptibility,  did  not  show  significant  differences  between
everity  subgroups  (Table  3),  corroborating  previous  findings
n  the  literature.

When  the  Principal  Component  Analysis  (PCA)  strati-

ed  by  disease  severity  (PASI  <  10  versus  PASI  ≥  10)  was
ade,  it  revealed  that  most  HLA  alleles  clustered  cen-

rally,  indicating  minimal  contribution  to  the  differentiation
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3.6%  0.22  [0.06---0.84]  0.019

etween  mild  and  moderate-to-severe  psoriasis  (Fig.  2).
onetheless,  HLA-DRB1*07:01g,  HLA-DQB1*02:01g,  and  HLA-
*06:02g,  showed  greater  loading  distances,  suggesting  a
otential  role  in  modulating  disease  phenotype  and  inflam-
atory  intensity.

lass  I  haplotypes  in  psoriasis  individuals  and
ontrols, PASI  and  age  onset
mong  the  81  A∼C∼B  haplotypes  with  count  greater
han  4,  02:01g∼06:02g∼13:02g  (3.5%  ×  0.7%  OR  =  5.14
1.47---18.91]),  02:01g∼06:02g∼57:01g  (3.5%  ×  1.0;  OR-
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Fig.  1  Loading  plot  of  Principal  Component  Analysis  (PCA)
applied  to  HLA  alleles  comparing  psoriasis  patients  and  healthy
controls  based  on  HLA  frequencies.  The  loading  plot  displays  the
contribution  of  individual  HLA  alleles  to  the  first  two  principal
components.  Most  alleles  cluster  near  the  origin,  indicating  low
discriminatory  power  between  groups,  while  a  few  alleles  ---  such
as HLA-DRB1*07:01  g,  HLA-DQB1*02:01  g,  and  HLA-DQB1*03:01  g
-
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Fig.  2  Loading  plot  from  Principal  Component  Analysis  (PCA)
comparing  psoriasis  patients  with  mild  disease  (PASI  <  10)  and
those with  moderate  to  severe  disease  (PASI  ≥  10).  The  PCA
loading plot  displays  the  contribution  of  HLA  alleles  to  the
genetic differentiation  between  psoriasis  subgroups  strati-
fied by  disease  severity.  Most  alleles  are  concentrated  near
the center,  indicating  limited  discriminative  impact  on  clin-
ical severity.  However,  HLA-C*06:02  g,  HLA-DRB1*07:01  g,  and
HLA-DQB1*02:01 g  appear  further  from  the  origin,  reflecting  a
stronger  contribution  to  variance  and  suggesting  potential  mod-
ulation of  disease  phenotype.  The  dispersion  pattern  supports
a complex  genetic  architecture  in  which  certain  Class  II  alle-
les may  influence  not  only  susceptibility  but  also  the  clinical
e
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-- show  greater  loading  distances,  suggesting  stronger  influence
n distinguishing  psoriasis  cases  from  controls.

.66  [1.15---11.71])  and  26:01g∼12:03g∼38:01g  (4.9%  ×  1.1%
R  =  4,55  [1.62---12.75])  were  more  frequent  among  individ-
als  with  psoriasis.

iscussion

his  study  provides  valuable  insights  into  the  genetic  land-
cape  of  psoriasis  in  an  admixed  Brazilian  population,
onfirming  a  significant  association  between  several  HLA
lleles  and  disease  susceptibility.  Consistent  with  previ-
us  research,  the  authors  found  that  the  HLA-C*06:02g
llele  was  one  of  the  strongest  genetic  markers  linked  to
soriasis,2,3 which  aligns  with  global  data  on  its  role  in  deter-
ining  the  early  onset  and  increased  severity  of  the  disease.
Additionally,  the  authors  identified  several  other

LA  alleles,  such  as  HLA-B*15:01g, B*57:01,  B*57:02g,
*13:02g,  B*38:01g,  B*37:01g,  C*01:02g,  C*18:01g,  C*12:03g,
RB1*01:02g  and  DRB1*04:08g  which  were  associated  with
n  increased  risk  of  psoriasis.

In  a  previous  study  conducted  in  a  Pakistani  popula-
ion,  the  HLA-B*15:01  allele  was  associated  with  late-onset
soriasis.24 However,  no  prior  study  has  linked  it  to  stress
cores  and  psoriasis.  HLA-B*57  has  been  identified  as  a sus-
eptibility  allele  for  psoriasis  in  both  Caucasian25 and  Asian
opulations8 as  well  as  in  previous  studies  involving  the

razilian  population.12,16 However,  the  literature  does  not
pecifically  mention  HLA-B*57:02g  in  psoriasis.

HLA-B*13:02  has  been  reported  as  a  susceptibility  allele
or  psoriasis  in  the  Chinese  population8 and  has  also  been
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xpression  of  psoriasis.

ssociated  with  cardiovascular  disease.26 HLA-B*38:01  has
een  linked  to  an  increased  risk  of  developing  psoriatic
rthritis  (PsA)  among  individuals  with  psoriasis.27 Although
LA-B*37:01  has  not  been  well  documented  in  the  context  of
soriasis,  one  study  has  associated  its  presence  with  treat-
ent  response.28 HLA-C*01:02  has  been  identified  as  a  risk

llele  for  psoriasis  in  a  Chinese  population,29 whereas  HLA-
*18:01  has  been  associated  with  difficult-to-treat  psoriasis

n  a  Caucasian  European  population.4 The  remaining  alle-
es  have  not  previously  been  reported  to  be  associated  with
soriasis.

A previous  Brazilian  research  group  identified  an  associ-
tion  between  HLA-DRB1*15 and  multiple  sclerosis,  but  not
soriasis30 or  as  a  protective  factor  against  the  disease.

Interestingly,  some  alleles,  particularly  HLA-DRB1*15:03g
nd  HLA-DQB1*02:02g  exhibited  protective  effects  against
soriasis  in  the  Brazilian  population,  further  emphasizing
he  complex  link  between  genetic  factors  and  disease  sus-
eptibility.  Contrary  to  previous  findings  in  the  literature,
here  an  association  between  psoriasis  and  HLA-DQB1*02

31
as  reported  in  a Slovak  population, the  present  results
ndicated  that  this  allele  confers  protection  against  the  dis-
ase.
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The  DRB1∼DQB1  pair  analysis  showed  loss  of  LD,  sug-
esting  partial  recombination  or  allelic  heterogeneity  within
his  segment  in  the  psoriasis  population.  Such  findings  may
eflect  the  impact  of  disease-associated  selective  forces  or
he  unique  genetic  admixture  of  the  Brazilian  population  on
LA  haplotype  distribution  among  psoriasis  patients.

The  HLA-DQB1  locus  deviation  from  Hardy-Weinberg
quilibrium  (Table  S1)  may  be  consequence  of  population
ubstructures  as  allele  frequencies  may  vary  between  sub-
roups,  specifically  in  this  locus  and  condition,  moreover,  in
CA  analysis.  DQB1  alleles  appeared  in  extreme  positions  in
oth  Loading  1  and  Loading  2.  The  present  results  with  PCA
n  loading  plots1  and  2  discriminate  predominantly  class  II
lleles  to  differentiate  controls  for  psoriasis  patients,  after
onferroni  correction,  DRB1*15:03g  (Table  2),  and  risk  with
QB1*05:01g  that  also  appeared  in  the  loading  plots.

Class  II  alleles  are  typically  not  associated  with  psoriasis.
QB1*02:02  has  previously  been  described  as  a  pharmaco-
enetic  marker  and  is  associated  with  a  better  response
o  acitretin  treatment.32 In  2005,  another  Brazilian  study
lso  found  an  association  between  DRB1*01:02/DQB1*05
p <  0.05,  RR  =  5.44)  and  HLA-DRB1*07:01/DQB1*03  alleles
p  <  0.02,  RR  =  9.00),  which  correlated  with  early  onset  of
he  disease,  as  well  as  an  association  with  the  haplotypes
LA-DRB1*01:02/DQB1*05  and  HLA-DRB1*07:01/DQB1:03.33

QB1*05:01  is  observed  in  the  present  study  in  Fig.  1.
DRB1*07  (OR  =  2.56)  was  previously  reported  to  be  asso-

iated  with  psoriasis  in  the  Slovak  population,  and  DQB1*02
OR  =  1.09).31 This  is  also  observed  (along  with  DQB1*05:01)
n  Fig.  1.

In  a  Chinese  Han  population,  the  HLA-DQA1*01:04  and
QA1*02:01  alleles  were  associated  with  an  increased  risk  of
soriasis,  whereas  the  HLA-DQA1*05:01  allele  was  found  to
ave  a  protective  effect  against  the  disease.34 However,  the
resent  results  did  not  demonstrate  the  presence  of  these
lleles.

On  loading  plot  (Fig.  1),  specific  Class  II  alleles,
articularly  HLA-DRB1*07:01  g,  HLA-DQB1*02:01g,  and  HLA-
QB1*03:01g,  showed  higher  loading  distances,  suggesting

 stronger  influence  in  distinguishing  psoriasis  cases  from
ontrols.  These  findings  support  the  notion  that,  although
he  majority  of  alleles  contribute  minimally  to  total
enetic  variance,  certain  loci  may  exert  disproportionate
ffects  in  defining  disease  susceptibility  profiles  within  the
razilian  population.  The  alleles  such  as  DRB1*15:03g  and
QB1*02:02g,  identified  as  protective,  appear  in  peripheral
ositions  because  they  contribute  to  differentiating  patients
rom  controls.  Classical  risk  alleles,  such  as  C*06:02g  and
RB1*07:01g,  are  also  more  distant  from  the  center,  con-
rming  their  weight  in  the  plot.  The  central  clustering  of
everal  alleles  shows  those  with  no  significant  impact  on
ifferentiation.

LA  and  severity

LA-A*34:02g  and  HLA-B*50:01g  had  lower  frequencies  in

atients  with  moderate  to  severe  PASI  than  in  controls,
hereas  DRB1*01:01g  was  detected  only  in  cases  of  mod-
rate  to  severe  PASI.  The  discrepancy  between  these  results
nd  those  in  the  literature  may  be  due  to  the  smaller  sample
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ize  of  mild  disease  cases  (17.4%)  compared  to  moderate  to
evere  cases  (82.5%).

Another  Brazilian  group  found  an  association  of  more
evere  disease  in  male  patients  with  alleles  B*37,  C*06,
*12,  and  DRB1*07,  whereas  B*57  was  associated  with  mild
isease.14

A  larger  study  in  the  Brazilian  population  with  a  larger
ample  size  of  mild  disease  cases  is  warranted  for  further
esearch.

Nonetheless,  on  loading  plot  (Fig.  2),  HLA-DRB1*07:01g,
LA-DQB1*02:01g,  and  HLA-C*06:02g,  showed  greater  load-

ng  distances,  suggesting  a  potential  role  in  modulating
isease  phenotype  and  inflammatory  intensity.  These  alle-
es,  previously  associated  with  susceptibility  in  the  overall
ohort,  also  appear  to  influence  the  genetic  structure  of
atients  with  more  severe  clinical  forms.  The  pattern  sup-
orts  the  hypothesis  that  while  several  loci  contribute  to
isease  risk,  specific  Class  I and  II  alleles  may  further  shape
he  phenotypic  spectrum  and  therapeutic  responsiveness  of
soriasis  in  the  Brazilian  population.

LA  and  age  onset  of  psoriasis

nivariate  analysis  was  performed  and  showed  that  alleles
ssociated  with  psoriasis  onset  after  30  years  of  age  (type  2
soriasis)  were:  A*23:01g  (p  =  0.006),  A*30:01g  (p  =  0.003),
*15:03g  (p  =  0.078),  and  DQB1*03:03  (p  =  0.026),  in  con-
rast,  B*44:03g  (p  =  0.009)  and  C*07:02g  (p  =  0.015)  were
etected  mainly  before  30y  and  C*07:02g  was  5  times  more
requent  in  these  young  patients  (14.5%  ×  3.3%).

Choonhakarn  et  al.,  in  a  Thai  population,  identified  the
lleles  HLA-A*01,  A*02:07,  A*30,  B*08,  B*13,  B*46:01,  B*57,
*01,  C*06:02  (the  strongest  association),  and  DRB1*07  as
eing  associated  with  type  I  psoriasis  (onset  before  30  years
f  age),  while  higher  frequencies  of  A*02:07,  HLA-A*30,  C*01
nd  DRB1*14:01  were  significantly  associated  with  psoriasis
nset  after  30  years  of  age.35 In  a  Turkish  population,  Atasoy
t  al.  found  that  alleles  B*57,  HLA-Cw6, and  DRB1*07  are
ignificantly  associated  with  type  I psoriasis.36

Kim  et  al.  studied  the  Korean  population  and  found  that
he  haplotype  HLA-A*30-B*13-C*06:02-DRB1*07-DQA1*02-
QB1*02  is  a  high-risk  factor  for  the  disease,  particularly
t  an  early  age  in  females.37 The  haplotype  HLA-A*33-
*44-C*14:01-DRB1*13-DQA1*01-DQB1*06-DPB1*04:01  was

dentified  as  a  protective  haplotype  for  psoriasis,  whereas
he  extended  haplotype  HLA-A1-B37-Cw0602-DRB1*10-
QA1*01-DQB1*05  was  found  to  be  a  high-risk  factor  for
soriasis  in  Koreans.37 The  Pakistani  population  previously
iscussed  had  HLA  alleles  B*57,  C*06:02,  and  DQB1*03:03:02
hat  were  strongly  associated  with  early-onset  psoriasis,
hereas  alleles  B*15,  DRB1*13:02,  and  DQB1*03:03:02  were
ssociated  with  late-onset  psoriasis.24

This  study  had  some  limitations  that  should  be  acknowl-
dged.  The  relatively  small  sample  size,  particularly  within
he  mild  disease  subgroup,  may  have  limited  the  sta-
istical  power  to  detect  subtle  genetic  associations  and
ffected  the  generalizability  of  the  findings.  Additionally,

he  cross-sectional  design  precludes  longitudinal  assessment
f  disease  progression  and  long-term  outcomes  associated
ith  specific  HLA  alleles.  The  reliance  on  the  self-reported
ge  of  onset  introduces  potential  recall  bias,  and  the  use  of  a
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ingle  PASI  assessment  does  not  account  for  intra-individual
ariability  over  time.  However,  this  limitation  was  mitigated
y  incorporating  additional  variables,  such  as  previous  or
urrent  use  of  systemic  treatment,  to  classify  patients  with
oderate  to  severe  disease.  Furthermore,  given  the  high
egree  of  admixture  in  the  Brazilian  population,  undetected
opulation  substructures  may  have  influenced  allele  fre-
uency  distributions,  contributing  to  potential  confounding
actors.  Despite  these  limitations,  this  study  provides  impor-
ant  and  novel  data  regarding  HLA  associations  in  an  admixed
razilian  cohort,  a  population  that  is  underrepresented

n  global  psoriasis  research.  The  use  of  comprehensive
tatistical  approaches,  including  univariate  and  principal
omponent  analyses,  enhances  the  robustness  of  the  find-
ngs  and  underscores  the  potential  of  certain  HLA  alleles  to
erve  as  biomarkers  for  disease  susceptibility  and  severity
n  this  unique  population.  Future  larger,  longitudinal  stud-
es  are  warranted  to  confirm  these  associations  and  further
xplore  their  clinical  implications.

In  conclusion,  the  findings  of  this  study  underscore  the
omplexity  and  diversity  of  HLA  allele  associations  in  pso-
iasis  across  different  populations.  Although  several  alleles
ave  been  consistently  linked  to  psoriasis  in  various  pop-
lations,  the  present  study  adds  to  the  growing  body  of
vidence  suggesting  population-specific  variations  in  genetic
isk  factors.  The  differences  observed  between  the  present
esults  and  those  reported  in  other  populations  highlight
he  need  for  a  more  nuanced  understanding  of  how  genetic
usceptibility  varies  across  ethnicities.
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Abstract
Background:  Chronic  urticaria  (CU)  compromises  quality  of  life,  requiring  escalated  treatment
with second-generation  H1  antihistamines,  omalizumab,  and,  in  refractory  cases,  cyclosporine.
Predictors  of  therapeutic  response  are  not  yet  well  established.
Objective:  To  evaluate  clinical  and  laboratory  factors  associated  with  treatment  response  in
patients with  CU.
Methods:  Cross-sectional  study  of  175  patients  with  CU  followed  at  the  Urticaria  Reference
Center (UCARE)  of  Complexo  Hospitalar  Universitário  Professor  Edgard  Santos  (HUPES/UFBA)
between  2023  and  2024.  Sociodemographic,  clinical,  and  laboratory  data  were  analyzed.  Treat-
ment response  was  assessed  using  the  Urticaria  Control  Test  (UCT),  with  responders  being  those
with a  score  ≥12  or  Angioedema  Control  Test  (AECT)  ≥10.
Results:  Most  patients  were  female  (80.6%),  with  a  mean  age  of  45.3  years.  Chronic  spontaneous
urticaria  (CSU)  was  predominant  (86.3%).  Higher  body  mass  index  (BMI),  early  onset,  longer
disease duration,  and  psychiatric  disorders  were  associated  with  poorer  response  to  second-
generation  H1  antihistamines.  Responders  to  these  drugs  had  shorter  disease  duration  and  a

lower proportion  of  women  compared  to  those  requiring  omalizumab.  In  omalizumab  users,
mental disorders  remained  associated  with  refractoriness.  Total  IgE,  eosinophils,  CRP,  ESR,
D-dimer, and  anti-TPO  did  not  correlate  with  therapeutic  response.
Study  limitations:  Cross-sectional  study  and  reliance  on  clinical  records,  information  bias,  and
selection  bias.

� Study conducted at the Universidade Federal da Bahia, Salvador, BA, Brazil.
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Conclusions:  High  BMI,  female  gender,  early  symptom  onset,  prolonged  disease  duration,  and
mental disorders  were  associated  with  poorer  response  to  CU  treatment.  The  evaluated  labo-
ratory tests  did  not  demonstrate  predictive  value  for  treatment  response.
© 2025  Published  by  Elsevier  España,  S.L.U.  on  behalf  of  Sociedade  Brasileira  de  Dermatologia.
This is  an  open  access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/
by/4.0/).
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with  an  analysis  of  all  cases  treated  at  the  referral  center
during  the  proposed  timeframe.
ntroduction

hronic  urticaria  (CU)  is  characterized  by  erythematous  and
ruritic  plaques,  accompanied  or  not  by  angioedema,  last-
ng  more  than  six  weeks.  It  can  be  classified  as  chronic
pontaneous  urticaria  (CSU)  when  it  occurs  without  a  spe-
ific  trigger,  or  chronic  inducible  urticaria  (CIndU)  when  it
ccurs  after  a  specific  stimulus,  primarily  physical.  Its  course
nd  duration  are  unpredictable,  ranging  on  average  from  six
onths  to  five  years.1 It  is  estimated  that  CSU  affects  0.5%

o  1%  of  the  global  population,  which  is  equivalent  to  two-
hirds  of  CU  cases,  negatively  impacting  patients’  quality  of
ife.2

The  pathophysiology  of  CU  has  not  yet  been  fully
lucidated,  but  the  role  of  histamine,  as  well  as  some  pro-
nflammatory  cytokines  released  by  mast  cells  and  basophils,
s  indisputable.  The  main  mechanism  associated  with  CSU  is
utoimmune,  based  on  the  presence  of  class  G  autoantibod-
es  directed  at  high-affinity  IgE  receptors  (FceRI)  on  mast
ells  and  basophils  or  at  circulating  IgE  molecules,  in  addi-
ion  to  IgE  autoantibodies  directed  at  various  endogenous
ntigens.3 The  pathogenesis  of  CIndU  is  not  yet  fully  under-
tood,  but  the  mechanisms  involved  in  CSU  also  seem  to  play
n  important  role.4

Therapeutic  management  is  escalated  according  to
everity  and  refractoriness  to  treatment  and  includes  the
se  of  second-generation  H1  antihistamines  at  standard
oses  as  recommended  in  the  package  insert  up  to  quadru-
le  doses,  anti-IgE  monoclonal  antibody  (omalizumab),  and
yclosporine.1

Despite  advances  in  treatment,  CU  management  is  still
ased  on  a  trial-and-error  approach,  with  little  ability
o  predict  which  patients  will  respond  to  a  given  treat-
ent  phase,  which  contributes  to  a  longer  time  to  achieve

ymptom  control  and  increases  the  costs  associated  with
herapy.5

In  recent  years,  several  studies  have  sought  to  iden-
ify  clinical  and  laboratory  markers  capable  of  predicting
herapeutic  response  in  patients  with  chronic  urticaria,
articularly  regarding  the  second-generation  H1  antihis-
amines,  omalizumab,  and  cyclosporine.  According  to  a
ystematic  review  by  Fok  et  al.,5 elevated  Urticaria  Activ-
ty  Score  (UAS7)  values,  as  well  as  increased  serum  CRP
nd  D-dimer  levels,  are  associated  with  a  lower  response
o  second-generation  H1  antihistamines.  Regarding  omal-
zumab,  low  IgE  levels,  a  positive  Autologous  Serum  Test
AST),  and  a  positive  Basophil  Histamine  Release  Test  (BHRA)
ere  identified  as  possible  predictors  of  poor  or  delayed
esponse.  In  contrast,  in  the  case  of  cyclosporine,  there  is
vidence  that  a  positive  BHRA  and  reduced  IgE  levels  may
ndicate  a  better  response  to  treatment. s

2

Complementarily,  Giménez-Arnau  et  al.6 also  observed
hat  high  disease  activity,  increased  CRP,  ESR,  and  D-dimer
evels  are  the  main  predictors  of  an  absent  or  unsatisfactory
esponse  to  second-generation  H1  antihistamines.  Further-
ore,  low  or  very  low  baseline  IgE,  a positive  AST,  a  positive
asophil  activation/histamine  release  test  (BAT/BHRA+),
asopenia,  eosinopenia,  and  elevated  D-dimer  were  associ-
ted  with  an  absence  of  response  to  omalizumab  but  a  good
esponse  to  cyclosporine.  Conversely,  normal  or  slightly  ele-
ated  baseline  IgE  levels,  as  well  as  increased  expression  of
he  Fc�RI  receptor  on  basophils,  seem  to  indicate  a  more
apid  response  to  omalizumab.

Despite  these  findings,  there  is  still  little  solid  evidence
n  the  literature  on  clinical  and  laboratory  markers  that  can
ractically  guide  therapeutic  choices,  especially  in  specific
ontexts  such  as  in  Brazil.  Therefore,  further  studies  to  val-
date  these  findings  in  different  populations  are  needed.

Therefore,  the  present  study  aims  to  analyze  possible
linical  and  laboratory  predictors  of  treatment  response  in
atients  with  chronic  urticaria  treated  at  a  referral  cen-
er,  aiming  to  contribute  to  more  personalized  and  efficient
isease  management.

ethods

tudy  design

his  is  a  cross-sectional,  observational  study  conducted
ith  patients  diagnosed  with  Chronic  Urticaria  (CU)  and

reated  at  the  Urticaria  Reference  Center  (UCARE),  linked
o  Complexo  Hospitalar  Universitário  Professor  Edgard  San-
os  (HUPES)  of  Universidade  Federal  da  Bahia  (UFBA),  in
alvador,  Bahia,  between  January  2023  and  November  2024.

Patients  of  both  sexes,  without  age  restrictions,  with  a
linical  diagnosis  of  CU,  defined  as  the  presence  of  wheals
nd/or  angioedema  for  more  than  six  weeks,  according
o  the  international  guidelines  of  EAACI/GA2LEN/EDF/WAO,
ere  included.1 In  cases  of  CIndU,  specific  provocation  tests
ere  performed  using  standardized  instruments  such  as  the
ricTest® and  TempTest®.7

The  sample  was  selected  by  convenience,  and  patient
ecords  were  reviewed  according  to  a  standardized  protocol
o  collect  information  on  demographic  data,  clinical  charac-
eristics,  laboratory  results,  administered  treatments,  and
pecificities  of  CU.  No  prior  sample  size  calculation  was  per-
ormed,  as  the  objective  was  descriptive  and  exploratory,
Patients  with  other  urticarial  lesions  that  did  not  corre-
pond  to  CU,  lack  of  follow-up,  or  those  who  did  not  consent
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o  participate  in  the  study  were  excluded.  Of  the  patients
pproached,  only  two  declined  to  participate.

ata  collection  and  laboratory  tests

ata  collected  included  sex,  age,  BMI,  diagnosis  (CSU,
IndU,  or  CSU  +  CIndU),  disease  duration,  age  at  symp-
om  onset,  presence  of  angioedema,  hypersensitivity  to
onsteroidal  anti-inflammatory  drugs  (NSAIDs),  associated
omorbidities  (metabolic,  autoimmune,  psychiatric,  atopic,
ardiovascular,  and  mental  health),  and  laboratory  tests.

The  following  tests  were  evaluated:  total  IgE  (values  <  40
U/mL  considered  low),5 eosinophils  (<50  cells/�L defined  as
osinopenia),8 CRP,  ESR,  D-dimer,  and  anti-TPO.  Tests  were
erformed  at  the  Immunology  and  Molecular  Biology  Labo-
atory  of  the  Institute  of  Health  Sciences  at  UFBA  or  at  other
ervices  affiliated  with  the  Brazilian  Unified  Health  System
SUS,  Sistema  Único  de  Saúde)  or  private  laboratories.  In
atients  receiving  omalizumab,  only  IgE  values  obtained
efore  the  first  dose  were  considered.9

esponse  monitoring

herapeutic  response  was  assessed  using  the  Urticaria  Con-
rol  Test  (UCT),  with  a  score  ≥  12  considered  adequate
ontrol.10 In  cases  of  isolated  angioedema,  the  Angioedema
ontrol  Test  (AECT)  was  used,  with  a  score  ≥10  considered
atisfactory.11 The  UCT  was  chosen  because  it  is  easier  to
pply  and  understand  by  patients  during  consultations  and
s  administered  under  medical  supervision  at  the  time  of
are.  Although  the  UAS7  was  initially  considered,  its  admin-
stration  requires  daily  completion  by  the  patient  for  seven
onsecutive  days  before  the  consultation,  which  proved  dif-
cult  to  adhere  to  and  follow,  and  could  compromise  data
eliability.

reatment  aspects

atients  were  categorized  into  four  treatment  phases,
ccording  to  current  management:  Phase  1,  with  second-
eneration  H1  antihistamines  at  standard  or  double  doses;
hase  2,  with  second-generation  H1  antihistamines  at  triple
r  quadruple  doses;  Phase  3,  with  omalizumab;  and  Phase
,  with  immunosuppressants.  The  minimum  length  of  dura-
ion  of  each  Phase  (1  and  2)  was  four  weeks,  with  variations
epending  on  appointment  availability  and  patient  flow.

For  the  response  to  omalizumab,  patients  who  achieved
 UCT  ≥  12  were  considered  responders;  partial  responders
ere  those  who  did  not  achieve  this  score  but  showed  an

ncrease  of  ≥  3  points  in  the  UCT  (minimum  clinically  signif-
cant  difference);12 and  non-responders  were  those  who  did
ot  demonstrate  improvement  in  the  score  after  at  least  six
onths  of  continuous  use  of  the  medication.
Patients  responding  to  omalizumab  were  further  classi-
ed  according  to  the  time  to  response:  early  response,  when
mprovement  was  observed  after  the  first  application;  and
ate  response,  when  improvement  occurred  only  after  sub-
equent  applications.
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tatistical  analysis

tatistical  analysis  was  performed  using  the  chi-square  test,
isher’s  exact  test,  Student’s  t-test,  Mann-Whitney  test,  or
ruskal-Wallis  test,  depending  on  the  nature  and  distribu-
ion  of  the  variables.  ROC  curves  and  effect  size  measures,
uch  as  Cramer’s  V,  Cohen’s  d,  and  chi-square,  were  used,
ollowing  recommendations  in  the  literature.  All  analyses
ere  conducted  using  R  software  version  4.3.3  (R  Core  Team,
023)  and  considered  a  significance  level  (�)  of  5%.

thical  aspects

he  study  was  approved  by  the  Research  Ethics  Committee
f  Complexo  Hospitalar  Universitário  Professor  Edgard  San-
os  (CAAE:  65818222.9.0000.0049).  Patients  were  invited  to
articipate  during  their  scheduled  appointments  with  their
ttending  physician,  at  which  time  they  were  presented  with
he  Informed  Consent  Form  (ICF),  authorizing  both  the  col-
ection  of  additional  data  and  review  of  medical  records.

esults

ample  characterization

 total  of  175  patients  with  chronic  urticaria  were  included,
0.6%  of  whom  were  female,  with  a  mean  age  of  45.3  years.
SU  was  the  most  common  subtype  (55.4%),  followed  by  a
ombination  of  CSU  and  CIndU  (30.9%),  and  CIndU  alone  in
3.7%.  Angioedema  was  present  in  80%  of  cases,  with  the
ost  common  clinical  presentation  of  CSU  being  a  combina-

ion  of  urticaria  and  angioedema  (73%;  Table  1).
The  most  prevalent  comorbidities  were:  metabolic

isorders  (47.4%),  atopic  disorders  (40%),  cardiovascular
isorders  (33%),  NSAID  hypersensitivity  (31%),  autoimmune
isorders  (23%),  and  mental  disorders  (18%;  Table  1).

Regarding  treatment,  66.9%  were  exclusively  using
econd-generation  H1  antihistamines,  29.7%  were  using
malizumab,  and  3.4%  were  using  immunosuppressants.  The
istribution  by  phase  was:  26.9%  in  Phase  1,  40%  in  Phase
,  29%  in  Phase  3,  and  3.4%  in  Phase  4.  Only  approxi-
ately  10%  of  patients  responded  to  the  standard  dose

f  second-generation  H1  antihistamine.  Among  those  who
sed  omalizumab,  56.9%  had  an  early  response,  24%  had  a
ate  response,  12%  did  not  respond,  and  6.8%  had  a  partial
esponse  (Fig.  1).

Laboratory  tests  revealed  abnormalities  in  part  of  the
ample:  elevated  CRP  in  21.9%,  ESR  in  47.3%,  D-dimer  in
4.2%,  and  anti-TPO  in  19.6%.  The  mean  eosinophil  count
as  196.8  cells/�L, with  eosinopenia  in  17%  of  cases.  Total

gE  averaged  272  IU/mL,  with  73.8%  of  patients  showing
evels  ≥  40  IU/mL  (Table  2).

omparative  analyses
he  comparative  analysis  between  patients  who  responded
o  the  standard  or  doubled  dose  of  second-generation  H1
ntihistamines  and  those  who  required  increased  doses
evealed  no  statistically  significant  differences  regarding
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Table  1  Demographic  and  clinical  data.

Variable  Results

Female  sex,  n  (%) 141  (80.5)
Age in  years  (n  =  175)
Mean  (SD)  45.2  (18.02)
Median  (Q1;  Q3)  47.14  (37.00;  59.50)
Range  6  ---  85.77
BMI  (KG/  BMI  (kg/m2),  (n  =  175*):
Mean  (SD)  27.92  (6.32)
Median  (Q1;  Q3)  27.60  (23.75;  32.05)
Range  13.30  ---  47
BMI category  (n  =  175),  n  (%)
Overweight  60  (34.29)
Obesity  58  (33.14)
Normal  weight  50  (28.57)
Underweight  7  (4.00)
Age  at  onset  in  years  (n  =  171*):
Mean  (SD) 32.80  (18.08)
Median  (Q1;  Q3) 33.00  (19.00;  48.00)
Range  0  ---  75
Disease  duration  in  years:
Mean  (SD) 11.92  (12.60)
Median  (Q1;  Q3) 8.00  (3.00;  16.50)
Range 0---77
Angioedema  (n  =  175)  ---  n  (%) 141  (80.57)
Main diagnosis  (n  =  175)  ---  n  (%)
CSU  97  (55.43)
CSU +  CindU 54  (30.86)
CindU  alone 24  (13.71)
Clinical  manifestation  (n  =  175)  ---  n  (%)
Urticaria  alone  34  (19.42)
Urticaria  +  angioedema  129  (73.71)
Angioedema  alone  12  (6.85)
CIndU  specification  (n  =  78)  ---  n  (%)
Dermographism  54  (69.23)
Pressure  17  (21.79)
Heat  11  (14.10)
Solar  4  (5.13)
Cholinergic  4  (5.13)
Cold  1  (1.28)
Comorbidities  (n  =  175)  ---  n  (%)
Metabolic  disorder  83  (47.43)
Atopic  disorder  70  (40.00)
Cardiovascular  disorder  57  (32.57)
Hypersensitivity  to  NSAIDs  55  (31.43)
Autoimmune  disorder  40  (22.86)
Mental  disorder  32  (18.29)

Source: Prepared by the author.
SD, Standard Deviation; Q1, First Quartile (25th percentile);
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Table  2  Laboratory  data.

Variable  Results

High  ESR  (n  =  150)  ---  n  (%)  71  (47.33)
Positive  CRP  (n  =  160)  ---  n  (%)  35  (21.88)
High  D-Dimer  (n  =  62)  ---  n  (%) 15  (24.19)
Eosinophils  (n  =  164):
Mean  (SD)  196.83  (189.96)
Median  (Q1;  Q3)  138.50  (68.96;  273.25)
Range 0---1.112
≥50 ---  n  (%)  135  (82.31)
<50 ---  n  (%)  29  (17.68)
Total  IgE  (n  =  130):
Mean  (DP)  272  (448.4)
Median  (Q1,  Q3)  108.5  (39.1;  291.0)
Range  2---2.500
≥40 ---  n  (%)  96  (73.8)
<40 ---  n  (%)  34  (26.2)
High  Anti-TPO  (n  =  153)  ---  n  (%) 30  (19.61)

Source: Prepared by the author.
SD, Standard Deviation; Q1, First Quartile (25th percentile); Q3,
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Q3, Third Quartile (75th percentile); BMI, Body Mass Index;
CSU, Chronic Spontaneous Urticaria; CIndU, Chronic Inducible
Urticaria; NSAIDs, Nonsteroidal Anti-inflammatory Drugs.

emographic  and  clinical  variables,  presence  of  comorbidi-
ies,  or  laboratory  tests  evaluated  (Table  3).

On  the  other  hand,  when  comparing  patients  who

esponded  to  second-generation  H1  antihistamines  with
hose  who  required  omalizumab,  significant  differences
ere  observed  in  terms  of  sex  and  disease  duration.  The
roportion  of  women  was  higher  among  those  receiving  oma-

t
w
l
r

4

Third Quartile (75th percentile); ESR, Erythrocyte Sedimenta-
tion Rate; CRP, C-Reactive Protein; TPO, Thyroperoxidase.

izumab,  while  patients  who  responded  to  H1  antihistamines
ad  a  shorter  mean  disease  duration.  The  other  variables
nalyzed  showed  no  statistical  differences  between  the
roups  (Table  4).

When  analyzed  stratified  by  treatment  phase,  it  was
bserved  that  among  patients  who  responded  to  second-
eneration  H1  antihistamines  at  standard  or  double  doses
Phase  1),  BMI  was  significantly  lower  compared  to
on-responders.  No  other  variables  showed  significant  dif-
erences  (Table  5).

Among  patients  who  required  increased  doses  of  second-
eneration  H1  antihistamines  (Phase  2),  non-responders  had
arlier  symptom  onset,  longer  disease  duration,  and  a  higher
revalence  of  mental  disorders.  These  factors  stood  out  as
ossible  markers  of  refractoriness  in  this  therapeutic  phase,
hile  the  other  variables  analyzed  did  not  differ  statistically

Table  6).
For patients  who  required  omalizumab,  the  presence  of

ental  disorders  was  also  significantly  more  frequent  among
atients  who  did  not  respond  to  treatment  (Table  7).  The
ther  variables  also  showed  no  statistical  association  with
reatment  response.

Regarding  the  type  of  chronic  urticaria  (CSU,  CIndU,  or
SU  +  CIndU),  no  significant  differences  were  observed  in
he  treatment  response  profile,  whether  with  standard  or
ncreased  doses  of  H1  antihistamines,  or  with  omalizumab
Table  8).  Similarly,  no  statistically  significant  associations
ere  identified  between  the  omalizumab  response  subtypes
nd  serum  total  IgE  or  anti-TPO  levels.  Although  the  dif-
erent  subgroups  did  not  differ  overall  regarding  IgE  levels,
artial  responders  had  significantly  lower  mean  IgE  levels
ompared  to  the  other  response  types,  with  all  cases  in
his  group  showing  levels  below  40  IU/mL.  No  differences

ere  observed  between  IgE  levels  in  patients  with  early  or

ate  responses,  nor  between  anti-TPO  levels  in  the  different
esponse  profiles  (Table  9).
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Fig.  1  Treatm

Fig.  2  ROC  (Receiver  Operating  Characteristic)  curve  for  Total
IgE as  a  predictor  of  Response  to  Treatment.  Note:  AUC  indi-
cates the  area  under  the  curve.  Values  in  brackets  represent
the 95%  confidence  interval.  The  highlighted  point  corresponds
to the  best  cutoff  point,  according  to  the  Youden  index,  which
simultaneously  maximizes  sensitivity  and  specificity.  The  values
in parentheses  correspond,  respectively,  to  the  specificity  and
sensitivity  for  the  highlighted  cutoff  point.  The  Yes  group  had,
on average,  higher  Total  IgE  values  than  the  No  group.  Source:
P
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developing  mental  disorders  by  64%  compared  to  controls.17

Furthermore,  the  higher  proportion  of  women  in  the
repared  by  the  author.

Finally,  the  ROC  curve  analysis  evaluating  the  predictive
bility  of  total  IgE  in  omalizumab  response  demonstrated
imited  performance.  The  area  under  the  curve  (AUC)  was
.634  (p  =  0.327),  with  a  confidence  interval  including  the
.5  value,  indicating  a  lack  of  statistically  significant  dis-

rimination.  The  identified  cutoff  point  was  50  IU/mL,  with

 sensitivity  of  81.8%  and  a  specificity  of  57.1%  (Fig.  2).
g
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ent  data.

iscussion

his  study  evaluated  clinical  and  laboratory  predictors  of
reatment  response  in  175  patients  with  CU  followed  at

 referral  center.  The  analysis  showed  that  clinical  varia-
les  such  as  high  BMI,  female  gender,  early  symptom  onset,
rolonged  disease  duration,  and  the  presence  of  mental  dis-
rders  were  associated  with  a  worse  therapeutic  response,
specially  in  the  initial  phases  of  treatment  with  second-
eneration  H1  antihistamines.

Among  patients  who  responded  or  did  not  respond  to
ow  doses  of  H1  antihistamines,  high  BMI  was  significantly
ore  common  in  nonresponders,  reinforcing  previous  data

ssociating  obesity  with  greater  CU  severity,  poorer  symp-
om  control,  and  longer  disease  duration,  possibly  due  to
hronic  low-grade  inflammation  with  higher  concentrations
f  cytokines  such  as  IL-6.13,14

Longer  disease  duration  and  early  symptom  onset  were
lso  markers  of  refractoriness,  especially  in  patients  taking
ncreased  doses  of  H1  antihistamines,  which  is  consistent
ith  data  from  Engstrom  et  al.,15 which  indicate  worse  clin-

cal  outcomes  in  these  subgroups.  Prolonged  duration  of
hronic  urticaria  is  associated  with  greater  clinical  sever-
ty,  as  demonstrated  by  Toubi  et  al.,16 who  observed  that
oderate  to  severe  forms  of  CU  persisted  for  significantly

onger  periods  than  mild  cases.  This  association  may  reflect
 more  intense  and  sustained  inflammatory  process,  possibly
elated  to  autoimmune  mechanisms,  such  as  the  presence
f  autoantibodies  against  the  IgE  receptor  (positive  TSA)
r  antithyroid  autoantibodies,  both  associated  with  longer
isease  duration.  Additionally,  a study  showed  that  young
atients  with  CU  (18---40  years)  had  higher  mortality,  and
hat  each  additional  year  of  disease  increases  the  risk  of
roup  requiring  omalizumab  may  reflect  the  greater  sever-
ty  of  CU  in  this  group,  which  is  also  consistent  with  studies
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Table  3  Comparison  between  patients  responding  to  standard  or  double  doses  of  H1  antihistamines  and  those  requiring  higher
doses (n  =  86).

Variable  Responds  to  standard  or
double  dose  (n  =  39)

Responds  only  to
higher  doses  (n  =  47)

p  ES

Female  sex,  n  (%)  28  (71.79)  35  (74.47)  0.973a 0.004
Age in  years:
Mean  (SD)  44.37  (20.46)  46.01  (19.47)  0.591b −0.058
BMI (kg/m2):
Mean  (SD) 25.77  (5.51) 27.62  (6.84) 0.176c −0.295
Age at  symptom  onset:
Mean  (SD) 30.86  (19.46) 37.26  (19.0) 0.151b −0.158
Time of  disease  (years):
Mean  (SD)  12.22  (16.0)  9.02  (11.3)  0.174b 0.149
Presence of  angioedema,  n  (%)  29  (74.4)  41  (87.2)  0.212a 0.135
Main diagnosis  n  (%)  0.959a 0.031
CSU 23  (59.0)  29  (61.7)
CSU +  CIndU  11  (28.2)  12  (25.5)
CIndU alone  5  (12.8)  6  (12.8)
Comorbidities  n  (%):
Metabolic  disorder  15  (38.5)  24  (51.1)  0.342a 0.103
Autoimmune  disorder  12  (30.8)  13  (27.7)  0.938a 0.008
Mental disorder  4  (10.3)  3  (27.7)  0.907a 0.028
Atopic disorder  18  (46.2)  20  (42.6)  0.907a 0.013
Cardiovascular  disorder  14  (35.9)  11  (23.4)  0.302a 0.111
Hypersensitivity  to  NSAIDs  13  (33.3)  14  (29.8)  0.905a 0.013
ESR ---  n  (%): 0.433a 0.094
High 12  (44.4) 24  (57.1)
Normal 15  (55.56)  18  (42.86)
CRP ---  n  (%):  0.169b 0.049
Positive 7  (19.4)  6  (13.3)
Normal  29  (80.56) 39  (86.67)
D-dimer  ---  n  (%): 1.000d 0.000
High 3  (21.4) 4  (28.6)
Normal  11  (78.57) 10  (71.43)
Eosinophils  (cells/�L):
Mean  (SD) 151.4  ±  139.2 210.6  ±  192.4 0.169b −0.152
Total IgE  (UI/mL):
Mean  (SD)  230.5  (288.17)  332.9  (579.11)  0.834b −0.026
< 40  UI/mL  ---  n  (%)  8  (29.63)  10  (23.81)  0.798a 0.031
≥ 40  UI/mL  ---  n  (%)  19  (70.4)  32  (76.2)  0.798a 0.031
Anti-TPO ---  n  (%):  1.000a 0.000
High 7  (21.2)  8  (20.0)
Normal  26  (78.79)  32  (80.00)

Source: Prepared by the author.
SD, Standard Deviation; BMI, Body Mass Index; CSU, Chronic Spontaneous Urticaria; CIndU, Chronic Inducible Urticaria; NSAIDs, Non-
Steroidal Anti-Inflammatory Drugs; ESR, Erythrocyte Sedimentation Rate; CRP, C-Reactive Protein; TPO, Peroxidase.
ES, Effect Size. The following effect sizes were calculated: Cohen’s d, for the independent t-test; r, for the Mann-Whitney test; Cramer’s
V, for the Fisher’s exact test and chi-square test of independence.

a Chi-Square test of independence.
b Mann-Whitney Test.
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c Independent t-test.
d Fisher’s Exact Test.

hat  attribute  the  higher  frequency  of  refractory  forms  of
he  disease  to  the  female  sex,  possibly  due  to  the  higher
revalence  of  autoimmune  diseases  among  women.18
The  presence  of  mental  disorders,  in  turn,  was  con-
istently  associated  with  a  worse  response  to  both
ntihistamines  and  omalizumab.  This  finding  reinforces  the
mportance  of  neuroimmunoendocrine  axes  in  the  patho-
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hysiology  of  CU  and  the  impact  of  stress,  anxiety,  and
ubstance  P  on  mast  cell  activation.19,20 Substance  P,  in  par-
icular,  can  bind  to  the  MRGPRX2  receptor,  present  on  the

urface  of  mast  cells,  promoting  their  exacerbated  activa-
ion,  which  may  contribute  to  the  persistence  of  symptoms
n  these  patients.21 It  is  worth  noting  that  the  study  by
olkhir  et  al.17 revealed  an  increased  risk  of  mortality  among
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Table  4  Comparison  of  the  clinical  and  laboratory  profile  of  patients  responding  to  antihistamines  and  those  responding  to
Omalizumab (n  =  133).

Variable  Responds  to
antihistamines  (n  =  86)

Responds  to
Omalizumab  (n  =  47)

p ES

Sex,  n  (%):  0.009a 0.226
Female  63  (73.26)#  44  (93.62)#
Male  23  (26.74)#  3  (6.38)#
Age  in  years:  0.596b 0.046
Mean (SD)  45.27  (19.  82)  45.37  (16.  40)
Median  (Q1;  Q3)  49.50  (33.22;  60.00)  45.95  (38.37;  57.61)
BMI (kg/m2):  0.068c −0.333
Mean (SD)  26.78  (6.31)  28.88  (6.28)
Median  (Q1;  Q3) 27.55  (23.00;  30.42 45.95  (38.37;  57.61)
Age at  Onset  in  years:  0.097b 0.146
Mean (SD)  34.41  (19.36)  29.15  (15.75)
Median  (Q1;  Q3)  40.00  (15.00;  49.50)  30.00  (17.50;  36.75)
Time of  disease:  <0.001b −0.310
Mean (SD)  10.45  (13.62)  15.11  (11.35)
Median  (Q1;  Q3)  7.00  (3.00;  10.00)  11.00  (6.00;  21.00)
Angioedema  n  (%): 70  (81.40) 41  (87.23) 0.534a 0.054
Main  diagnosis  n  (%):  0.668a 0.078
CSU 52  (60.74)  26  (55.32)
CSU +  CIndU  23  (26.74)  16  (34.04)
CIndU  alone  11  (12.79)  5  (10.64)
Comorbidities  n  (%): 0.653a 0.653a

Metabolic  disorder  39  (45.35)  24  (51.06)  0.106a 0.140
Autoimmune  disorder  25  (29.07)  7  (14.89)  1.000d 0.000
Mental  disorder 7  (8.14) 4  (8.51) 0.232a 0.104
Atopic  disorder  38  (44.19)  15  (31.91)  0.255a 0.099
Cardiovascular  disorder  25  (29.07)  19  (40.43)  1.000a 0.000
Hypersensitivity  to  NSAIDs  ---  n  (%)  27  (31.40)  14  (29.79)
ESR  n  (%):  0.460a 0.070
High 36  (52.17)  19  (43.18)
Normal  33  (47.83)  25  (56.82)
CRP,  n  (%):  0.140a 0.132
Positive  13  (16.05)  13  (28.89)
Normal  68  (83.95)  32  (71.11)
D-Dimer,  n  (%): 1.000a 0.000
High 7  (25.00)  5  (25.00)
Normal  21  (75.00)  15  (75.00)
Eosinophils:  0.300b −0.093
Mean (SD):  185.36  (173.26)  230.28  (238.30)
Median (Q1;  Q3):  137.00  (61.50;  255.75)  153.45  (92.88;  280.25)
Total IgE:
Mean  (SD)*  292.85  (486.31)  331  (506.5)  0.740b −0.033
Median  (Q1;  Q3)  111.0  (39.5;  313.0)  111.0  (64.8;  419.5)  0.740b −0.033
< 40  ---  n  (%)  18  (26.09)  6  (18.8)  0.579a 0.055
≥ 40  ---  n  (%)  51  (73.91)  26  (81.2)  0.579a 0.055
Anti ---TPO,  n  (%):  1.000a 0.000
High 15  (20.55)  9  (20.00)
Normal  58  (79.45)  36  (80.00)

Source: Prepared by the author.
SD, Standard Deviation; Q1, First Quartile (25th percentile); Q3, Third Quartile (75th percentile); BMI, Body Mass Index; CSU, Chronic
Spontaneous Urticaria; CIndU, Chronic Inducible Urticaria; NSAIDs, Non-Steroidal Anti-Inflammatory Drugs; ESR, Erythrocyte Sedimenta-
tion Rate; CRP, C-Reactive Protein; TPO, Peroxidase.
ES, Effect Size. The following effect sizes were calculated: Cohen’s d, for the independent t-test; r, for the Mann-Whitney test; Cramer’s
V, for the Fisher’s exact test and chi-square test of independence.

a Chi-Square test of independence.
b Mann-Whitney Test.
c Independent t-test.
d Fisher’s Exact Test.
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Table  5  Comparison  of  patients  who  responded  versus  non-responders  to  Phase  1  regarding  their  clinical  and  laboratory  profile
(n =  174).

Variable  No  (n:135)  Yes  (n:39)  p  ES

Sex  ---  n  (%):  0.187a 0.100
Female 112  (82.96)  28  (71.79)
Male 23  (17.04)  11  (28.21)
Age in  years:  0.887b 0.011
Mean (SD): 45.53  (17.39) 44.37  (20.46)
Median (Q1;  Q3): 48.00  (38.00;  59.50) 47.00  (33.14;  59.50)
BMI (kg/m2) 0.015c 0.445
Mean(DP): 28.55  (6.44)  25.77  (5.51)
Median (Q1;  Q3):  27.90  (23.85;  32.50)  27.10  (22.60;  29.05)
Age of  onset  in  years  0.528b 0.048
Mean (SD):  33.26  (17.76)  30.86  (19.46)
Median (Q1;  Q3):  34.00  (20.00;  48.00)  29.00  (15.00;  47.00
Time of  disease  in  years:  0.711b 0.028
Mean (SD):  11.90  (11.58)  12.22  (16.00)
Median (Q1;  Q3):  8.00  (4.00;  17.00)  7.00  (3.00;  13.00)
Angioedema  ---  n  (%)  112  (82.96)  29  (74.36)  0.329a 0.074
Main diagnoses---  n  (%):  0.899a 0.035
CSU 74  (54.81)  23  (58.97)
CSU +  CIndU  42  (31.11)  11  (28.21)
CIndU  alone  19  (14.07)  5  (12.82)
Comorbidities,  n  (%):
Metabolic  disorder  68  (50.37);  15  (38.46);  0.259a 0.086
Autoimmune  disorder 28  (20.74);  12  (30.77);  0.273a 0.083
Mental disorder 28  (20.74); 4  (10.26);  0.210a 0.095
Atopic disorder 51  (37.78);  18  (46.15)  0.450a 0.057
Cardiovascular  disorder  43  (31.85);  14  (35.90)  0.779a 0.021
Hypersensitivity  to  NSAIDs 42  (31.11)  13  (33.33)  0.946a 0.005
ESR --- n  (%): 0.876a 0.013
High 59  (48.36)  12  (44.44)
Normal  63  (51.64) 15  (55.56)
CRP --- n  (%): 0.864a 0.014
Positive 28 (22.58) 7  (19.44)
Normal 96  (77.42) 29  (80.56)
D-dimer  ---  n  (%):  1.000d 0.000
High 12  (25.00)  3  (21.43)
Normal 36  (75.00)  11  (78.57)
Eosinophils:  0.119b 0.122
Mean (SD):  210.61  (200.32)  151.41  (139.23)
Median (Q1;  Q3):  144.50  (83.38;  278.00)  119.00  (59.50;  170.00)
Total IgE:
Mean  (SD):  289  (482.2)  230.53  (288.17)  0.8412 −0.018
Median (Q1;  Q3):  105,0  (40,4;  281,0)  109,0  (36,4;  309,5)  0,841b −0,018
< 40  ---  n  (%)  26  (25,2)  8  (29,63)  0,829a 0,019
≥ 40  ---  n  (%)  77  (74,8)  19  (70,37)  0,829a 0,019
Anti ---TPO---  n  (%):  1,000a 0,000
High 23  (19,33)  7  (21,21)
Normal 96  (80,67)  26  (78,79)

Source: Prepared by the author.
SD, Standard Deviation; Q1, First Quartile (25th percentile); Q3, Third Quartile (75th percentile); BMI, Body Mass Index; CSU, Chronic
Spontaneous Urticaria; CIndU, Chronic Inducible Urticaria; NSAIDs, Non-Steroidal Anti-Inflammatory Drugs; ESR, Erythrocyte Sedimenta-
tion Rate; CRP, C-Reactive Protein; TPO, Peroxidase.
ES, Effect Size. The following effect sizes were calculated: Cohen’s d, for the independent t-test; r, for the Mann-Whitney test; Cramer’s
V, for the Fisher’s exact test and chi-square test of independence.

a Chi-Square test of independence.
b Mann-Whitney Test.
c Independent t-test.
d Fisher’s Exact Test.

8



Anais  Brasileiros  de  Dermatologia  2026;101(1):501261

Table  6  Comparison  of  patients  who  responded  versus  non-responders  to  Phase  2  regarding  their  clinical  and  laboratory  profile
(n =  128).

Variable  No  (n  =  81)  Yes  (n  =  47)  p  ES

Sex  ---  n  (%):  0.096a 0.147
Female 71  (87.65)  35  (74.47)
Male 10  (12.35)  12  (25.53)
Age in  years:  0.280b 0.280b

Mean  (SD) 44.58  (16.26) 46.01  (19.47)
Median  (Q1;  Q  3) 44.00  (38.00;  55.23) 51.00  (34.98;  60.50)
BMI (Kg/m2): 0.203c 0.235
Mean (SD)  29.17  (6.43)  27.62  (6.84)
Median  (Q1;  Q3)  27.60  (24.20;  34.00)  27.90  (23.20;  32.10)
Age of  onset  in  years:  0.036c −0.393
Mean (SD)  30.42  (16.42)  37.26  (19.00)
Median  (Q1;  Q3)  30.00  (19.75;  40.00)  42.00  (21.75;  50.00)
Time of  disease  in  years:  0.001b 0.285
Mean (SD)  13.38  (10.41)  9.02  (11.34)
Median  (Q1;  Q3)  10.50  (5.00;  20.00)  6.00  (2.25;  8.00)
Angioedema  ---  n  (%)  66  (81.48)  41  (87.23)  0.549a 0.053
Main diagnoses:  0.464a 0.109
CSU 41  (50.62)  29  (61.70)
CSU +  CIndU  28  (34.57)  12  (25.53)
CIndU alone  12  (14.81)  6  (12.77)
Comorbidities:  n  (%)
Metabolic  disorder  40  (49.38)  24  (51.06)  1.000a 0.000
Autoimmune  disorder 14  (17.28)  13  (27.66)  0.245a 0.103
Mental disorder 23  (28.40)# 3  (6.38)#  0.006a 0.244
Atopic disorder 28  (34.57)  20  (42.55)  0.478a 0.063
Cardiovascular  disorder  29  (35.80)  11  (23.40)  0.207a 0.111
Hypersensitivity  to  NSAIDs 25  (30.86)  14  (29.79)  1.000a 0.000
ESR --- n  (%): 0.336a 0.088
High 35  (46.05)  24  (57.14)
Normal 41  (53.95) 18  (42.86)
CRP --- n  (%): 0.075a 0.163
Positive 22  (29.33) 6  (13.33)
Negative  53  (70.67) 39  (86.67)
D-Dimer  ---  n  (%):  1.000d 0.000
High 8  (25.81)  4  (28.57)
Normal  23  (74.19)  10  (71.43)
Eosinophils:  0.845b −0.018
Mean (SD)  207.20  (209.86)  210.63  (192.35)
Median (Q1;  Q3):  139.00  (83.50;  273.00)  145.00  (69.92;  276.50)
Total IgE:
Mean  (SD)  246.4  (407.4)  332.9  (579.1);  0.498b −0.068
Median (Q1;  Q3)  139.00  (83.50;  273.00)  145.00  (69.92;  276.50)  0.498b −0.068
< 40  ---  n  (%)  15  (29.9)  10  (23.8)  1.000a 0.000
≥ 40  ---  n  (%)  43  (74.1)  32  (76.2)  1.000a 0.000
Anti ---TPO  ---  n  (%):  1.000a 0.000
High 14  (18.67)  8  (20.00)
Normal  61  (81.33)  32  (80.00)

Source: Prepared by the author.
SD, Standard Deviation; Q1, First Quartile (25th percentile); Q3, Third Quartile (75th percentile); BMI, Body Mass Index; CSU, Chronic
Spontaneous Urticaria; CIndU, Chronic Inducible Urticaria; NSAIDs, Non-Steroidal Anti-Inflammatory Drugs; ESR, Erythrocyte Sedimenta-
tion Rate; CRP, C-Reactive Protein; TPO, Peroxidase.
ES, Effect Size. The following effect sizes were calculated: Cohen’s d, for the independent t-test; r, for the Mann-Whitney test; Cramer’s
V, for the Fisher’s exact test and chi-square test of independence.

a Chi-Square test of independence.
b Mann-Whitney Test.
c Independent t-test.
d Fisher’s Exact Test.
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Table  7  Comparison  of  patients  who  responded  versus  non-responders  to  Phase  3  regarding  their  clinical  and  laboratory  profile
(n =  58).

Variable  No  (n  =  11)  Yes  (n  =  47)  p  ES

Sex  ---  n  (%):  1.000a 0.000
Female 10  (90.91)  44  (93.62)
Male 1  (9.09)  3  (6.38)
Age in  years:  0.056b −0.653
Mean (SD) 35.03  (12.88) 45.37  (16.40)
Median  (Q1;  Q3) 39.00  (27.69;  42.50) 45.95  (38.37;  57.61)
BMI (kg/m2): 0.941b −0.025
Mean (DP)  28.72  (7.63)  28.88  (6.28)
Median  (Q1;  Q3)  28.90  (22.70;  32.50)  27.20  (24.40;  33.90)
Age at  onset  in  years:  0.494b −0.231
Mean (SD)  25.55  (15.00)  29.15  (15.75)
Median  (Q1;  Q3)  25.00  (19.50;  34.50)  30.00  (17.50;  36.75)
Time of  disease  in  years:  0.103c −0.217
Mean (SD)  9.45  (6.44)  15.11  (11.35)
Median  (Q1;  Q3):  7.00  (5.00;  16.00)  11.00  (6.00;  21.00)
Angioedema  ---  n  (%):  9  (81.82)  41  (87.23)  0.639a 0.000
Main diagnoses  0.465a 0.153
CSU 4  (36.36);  26  (55.32);
CSU +  CIndU  5  (45.45);  16  (34.04);
CIndU alone  2  (18.18)  5  (10.64)
Comorbidities  ---  n  (%):
Metabolic  disorder  5  (45.45)  24  (51.06)  1.000d 0.000
Autoimmune  disorder 2  (18.18)  7  (14.89)  1.000a 0.000
Mental disorder 8  (72.73)# 4  (8.51)#  <0.001a 0.567
Atopic disorder 4  (36.36)  15  (31.91)  1.000a 0.000
Cardiovascular  disorder  3  (27.27)  19  (40.43)  0.507a 0.061
Hypersensitivity  to  NSAIDs 3  (27.27)  14  (29.79)  1.000a 0.000
ESR --- n  (%): 0.501a 0.056
High 3  (30.00)  19  (43.18)
Normal 7  (70.00) 25  (56.82)
CRP --- n  (%): 1.000a 0.000
Positive 2 (22.22) 13  (28.89)
Normal 7  (77.78) 32  (71.11)
D-Dimer  ---  n  (%):  0.481a 0.000
High 1  (50.00)  5  (25.00)
Normal 1  (50.00)  15  (75.00)
Eosinophils:  0.106c −0.222
Mean (SD)  123.73  (119.26)  230.28  (238.30)
Median (Q1;  Q3)  91.15  (45.25;  130.25)  153.45  (92.88;  280.25)
Total IgE:
Mean  (SD)  229.4  (319.4)  331.6  (506.5)  0.407c −0.134
Median (Q1;  Q3)  135.6  (24.0;  280.0)  111.0  (64.8;  419.5)  0.407c −0.134
< 40  ---  n  (%)  3  (37.5)  6  (18.8)  0.348a 0.105
≥ 40  ---  n  (%)  5  (62.5)  26  (81.2)  0.348a 0.105
Anti ---TPO  ---  n  (%):  0.668a 0.039
High 1  (10.00)  9  (20.00)
Normal 9  (90.00)  36  (80.00)

Source: Prepared by the author.
SD, Standard Deviation; Q1, First Quartile (25th percentile); Q3, Third Quartile (75th percentile); BMI, Body Mass Index; CSU, Chronic
Spontaneous Urticaria; CIndU, Chronic Inducible Urticaria; NSAIDs, Non-Steroidal Anti-Inflammatory Drugs; ESR, Erythrocyte Sedimenta-
tion Rate; CRP, C-Reactive Protein; TPO, Peroxidase.
ES, Effect Size. The following effect sizes were calculated: Cohen’s d, for the independent t-test; r, for the Mann-Whitney test; Cramer’s
V, for the Fisher’s exact test and chi-square test of independence.

a Chi-Square test of independence.
b Mann-Whitney Test.
c Independent t-test.
d Fisher’s Exact Test.
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Table  8  Analysis  of  the  association  between  the  pharmacological  response  profile  and  the  type  of  CU  (n  =  175).

Variable  CSU  (n  =  97)  CSU  +  CIndU  (n  =  54)  CIndU  (n  =  24)  p  V

Responds  to  high-dose  H1  antihistamines  29  (37.18)  12  (30.77)  6  (37.50)  0.927  0.058
Responds to  low-dose  H1  antihistamines  23  (29.49)  11  (28.21)  5  (31.25)  0.927  0.058
Responds to  omalizumab  26  (33.33)  16  (41.03)  5  (31.25)  0.927  0.058

Source: Prepared by the author.
Chi-square test of independence; V, Cramer’s V. CSU, Chronic Spontaneous Urticaria; CIndU, Chronic Inducible Urticaria.

Table  9  Comparison  of  serum  IgE  (n  =  40)  and  Anti-TPO  (n  =  54)  values  of  patients  treated  with  omalizumab,  according  to  their
drug response  subtype.

Variable  Early  (n  =  21)  Late  (n  =  11)  Partial  (n  =  2)  Non-responder  (n  =  6)  p  ES

Total  IgE:
Mean  (SD)  268.5  (303.1)  452.1  (766.3)  16.8  (17.1)  300.3  (344.5)  0.295a 0.020
<40 ---  n  (%)  4  (19.0)  2  (18.2)  2  (100.0)  1  (16.7)  0.122b 0.426
≥40 ---  n  (%)  17  (81.0)  9  (81.8)  0  (0.0)  5  (83.33)  0.122  0.426

Early (n  =  33)  Late  (n  =  13)  Partial  (n  =  2)  Non-responder  (n  =  6)  p  V

Anti-TPO:  n  (%) 0.698  0.194
Normal 27  (81.8) 10  (76.9) 2  (100.0)  6  (100.0)
High 6  (18.2) 3  (23.1) 0  (0.0) 0  (0.0)

Source: Prepared by the author.
SD, Standard deviation; TPO, Peroxidase.
ES, Effect Size. The following effect sizes were calculated: �2[H], for the Kruskal-Wallis test; Cramer’s V, for Fisher’s exact test.

p
a
a

C
a
t
d
b
w
a
h
b
a
p
h
i
m
p
a
o
t
i
i
D
m
e
c
a
i

I
a
fi
b
t
t
C
a
c
t
b
i
I
n
d

l
d
K
m
d
i
i
m
e
a

a Kruskal-Wallis Test.
b Fisher’s exact Test.

atients  with  CSU,  including  higher  rates  of  suicidal  ideation
nd  suicide  attempts.  This  evidence  reinforces  the  need  for

 multidisciplinary  approach  in  the  management  of  CSU.
Although  previous  studies5,6 have  shown  that  elevated

RP  and  D-dimer  levels,  as  well  as  eosinopenia,  are  associ-
ted  with  poor  response  to  H1  antihistamines,  and  that  low
otal  IgE,  elevated  CRP/ESR,  eosinopenia,  and  increased  D-
imer  could  predict  a  lower  response  to  omalizumab  and  a
etter  response  to  cyclosporine,  none  of  these  associations
ere  confirmed  in  the  present  study  in  the  evaluated  ther-
peutic  phases.  These  tests  were  requested  based  on  the
ypothesis  that  systemic  inflammatory  processes,  reflected
y  markers  such  as  CRP  and  ESR,22,23 and  coagulation
ctivation,  evidenced  by  D-dimer,  play  a  role  in  the  patho-
hysiology  of  chronic  urticarial.23,24 Eosinopenia,  in  turn,
as  been  associated  with  increased  migration  of  eosinophils
nto  tissues,  which  contributes  to  local  inflammation  and
ay  indicate  increased  disease  activity,  autoimmunity,  and
oor  therapeutic  response,8,25 while  total  IgE  is  considered

 possible  marker  of  atopic  phenotype  and  response  to
malizumab.26,27 However,  the  present  results  suggest  that,
aken  alone,  these  biomarkers  have  limited  predictive  value
n  clinical  practice,  especially  in  the  present  sample.  It  is
mportant  to  highlight  that  the  number  of  patients  with
-dimer  measurements  was  small,  which  may  have  compro-
ised  the  analysis.  Furthermore,  in  the  present  population,

osinophil  and  total  IgE  levels  may  have  been  higher  due  to

onfounding  factors,  such  as  the  presence  of  concomitant
topic  diseases  and  intestinal  parasitic  infections,  common
n  endemic  regions.

r
p
T

11
The  analysis  of  omalizumab  response  subtypes  and
gE  levels  revealed  no  statistically  significant  association,
lthough  all  partial  responders  had  IgE  levels  <40  IU/mL.  This
nding  differs  from  the  meta-analysis  by  Chuang  et  al.,28

ut  is  consistent  with  studies  that  also  failed  to  identify
his  correlation,9,29,30 reinforcing  the  complexity  of  this  rela-
ionship.  IgE  plays  a  central  role  in  the  pathophysiology  of
SU,  being  involved  in  both  autoallergic  mechanisms  (type  I)
nd  type  IIb  autoimmune  forms,  where  low  IgE  levels  often
oexist  with  IgG  autoantibodies  against  IgE  or  its  recep-
or  (Fc�RI).26 Therefore,  the  quantification  of  total  IgE  has
een  proposed  as  a  predictive  marker  of  response  to  omal-
zumab,  with  worse  results  observed  in  patients  with  lower
gE.  However,  in  the  present  sample,  the  small  number  of
on-responders  and  partial  responders  may  have  limited  the
etection  of  a  statistically  significant  association.

Similarly,  no  association  was  observed  between  anti-TPO
evels  and  response  to  omalizumab,  a  result  similar  to  that
escribed  by  Asero  et  al.,31 but  different  from  that  by
olkhir  et  al.32 The  association  between  thyroid  autoim-
unity  and  CU  has  been  described,  with  several  studies
emonstrating  a  high  prevalence  of  IgE  and  IgG  autoantibod-
es  against  thyroid  antigens  (such  as  TPO  and  thyroglobulin)
n  patients  with  CSU.  These  autoantibodies  can  promote
ast  cell  and  basophil  activation,  contributing  to  the  dis-

ase  pathophysiology.33 Although  thyroid  autoimmunity  is
ssociated  with  greater  severity  and  poorer  therapeutic

esponse,34 it  is  unclear  whether  isolated  autoantibodies
redict  refractoriness.  Biomarkers  such  as  BAT,  positive
SA,  and  elevated  ANA  have  been  associated  with  poor
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esponse  in  other  studies  but  were  not  included  in  this  anal-
sis.

ROC  curve  analysis  for  total  IgE  demonstrated  lim-
ted  performance,  with  an  area  under  the  curve  of  0.634
p  =  0.327),  confirming  its  low  specificity  as  an  isolated
arker  of  response  to  omalizumab.  Although  higher  IgE  lev-

ls  are  associated  with  a  more  favorable  response  in  some
tudies,5,35 these  data  were  not  significantly  replicated  in
he  present  sample,  limiting  its  usefulness  as  an  isolated
redictor  of  response  to  treatment  with  this  drug.

Therefore,  the  results  reinforce  the  hypothesis  that  clin-
cal  and  psychosocial  characteristics  are,  to  date,  the  main
redictors  of  therapeutic  response  in  chronic  urticaria.  The
ross-sectional  design,  the  small  number  of  non-responders
o  omalizumab,  and  the  lack  of  data  on  the  duration  of
rug  exposure  are  limitations  that  should  be  considered.  In
ddition  to  these  limitations,  it  is  important  to  recognize
hat  the  study  was  conducted  with  a  convenience  sample
ecruited  at  a  specialized  tertiary  center,  which  may  have
enerated  selection  bias,  limiting  the  representativeness
f  the  general  population  with  chronic  urticaria.  To  mini-
ize  this  bias,  well-defined  inclusion  and  exclusion  criteria
ere  used,  with  data  collection  performed  in  a  standard-

zed  manner  by  a  trained  team  using  validated  instruments
UCT  and  AECT).  The  potential  information  bias  is  also  recog-
ized,  inherent  to  the  use  of  medical  record  data,  which  was
itigated  by  systematically  reviewing  records  and  supple-
enting  information  during  medical  consultations,  always
ith  the  patients’  prior  consent.

Regarding  external  validity,  because  this  is  a single-
enter  study,  extrapolation  of  the  results  to  other
opulations  should  be  done  with  caution,  taking  into  account
he  specific  clinical  and  epidemiological  profile  of  the  study
ample.  On  the  other  hand,  internal  validity  was  ensured
y  adopting  diagnostic  criteria  based  on  international
uidelines  (EAACI/GA2LEN/EDF/WAO),  using  standardized
herapeutic  protocols,  and  by  applying  validated  instru-
ents  to  assess  treatment  response.
Prospective  studies  with  standardized  biomarker  assess-

ent  are  required  to  validate  the  findings  and  guide
recision  medicine  in  CU  management.

onclusion

he  study  aimed  to  analyze  predictive  markers  of  treatment
esponse  in  patients  with  chronic  urticaria.  The  research
einforces  the  complexity  of  CU  and  its  management  chal-
enges,  highlighting  its  predominance  in  women,  adult
nset,  and  long  disease  duration.  The  main  predictors  of
oorer  response  to  treatment  were  longer  disease  duration,
emale  sex,  high  BMI,  early  symptom  onset,  and  the  pres-
nce  of  mental  disorders.  Eosinophils,  total  IgE,  and  the
ther  evaluated  laboratory  markers  (ESR,  CRP,  D-dimer,  and
nti-TPO)  showed  no  significant  association  with  therapeutic
esponse.
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Abstract
Background:  Phototherapy  is  one  of  the  widely  used  therapeutic  options  in  dermatology,  and
it has  proven  effective  for  many  dermatological  conditions.  It  includes  various  modalities  such
as heliotherapy,  broad-band  UVB,  narrow-band  UVB,  excimer  laser,  UVA1,  UVA  with  Psoralens
(PUVA), among  others.  The  mechanisms  behind  phototherapy’s  efficacy  include  proapoptotic,
immunomodulatory,  propigmenting,  antifibrotic,  and  antipruritic  effects.  In  this  context,  the
effectiveness  of  this  modality  has  been  demonstrated  in  pediatric  patients  with  various  condi-
tions; however,  no  consensus  has  yet  been  established  regarding  its  use  in  this  population.
Methods:  A  comprehensive  literature  review  was  conducted  to  identify  the  most  recent  studies
and advancements  in  the  use  of  phototherapy  in  the  pediatric  population.
Results:  Phototherapy  is  a  safe  and  effective  therapeutic  modality  that  can  be  used  in  mul-
tiple conditions,  such  as  psoriasis,  vitiligo,  atopic  dermatitis,  mycosis  fungoides,  pityriasis
lichenoides,  and  actinic  prurigo,  among  others.  The  therapeutic  outcomes  depend  on  the  condi-
tion being  treated,  the  type  of  phototherapy  used,  and  the  appropriate  selection  of  patients.
Conclusions:  The  phototherapy  with  NB-UVB  is  the  most  commonly  use  and  preferred  modality
due to  its  efficacy  and  lower  risk  associated.  Careful  monitoring  is  recommended  to  assess

long-term  safety  and  optimize  pediatric  treatment  protocols.
© 2025  Sociedade  Brasileira  de  Dermatologia.  Published  by  Elsevier  España,  S.L.U.  This  is  an
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hototherapy  is  a  treatment  that  involves  delivering  Ultravi-
let  (UV)  radiation  to  patients  to  treat  various  dermatologic
onditions1 and  has  been  highly  effective  in  the  manage-

ent  of  epidermal  and  deep  dermal  diseases.2 While  it  is  an

ffective  and  safe  treatment  option  for  many  skin  disorders
n  adults,  its  use  in  children  has  been  more  restricted  due
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guttate  psoriasis  was  treated  with  PUVA  therapy,  resulting
in  more  than  75%  clinical  improvement  in  83%  of  patients
E.  Benavides,  D.  Hart

o  concerns  about  the  potential  long-term  carcinogenic  risks
ssociated  with  UV  exposure.3 Nonetheless,  there  is  substan-
ial  evidence  supporting  its  use  in  pediatric  dermatology  for
onditions  such  as  vitiligo,  Atopic  Dermatitis  (AD),  psoriasis,
lopecia  areata,  pityriasis  lichenoides,  mycosis  fungoides,
cleroderma,  among  others.4

Phototherapy  has  been  practiced  since  ancient  times,
ith  records  of  heliotherapy  and  exposure  to  sunlight  in
ncient  Egypt,  China,  and  Hindu  culture.  The  authors  have
he  Ebers  Papyrus  (1550  BCE),  which  contains  the  treat-
ent  of  vitiligo  with  Psoralen  corylifolia  and  Ammi  majus

xtract,  and  the  after  exposure  of  the  person  to  sun-
ight.  And  many  more  records.  In  the  19th  century,  Nils
yberg  Finsen  (1860---1904)  started  using  electric  carbon
rc  torch  in  the  treatment  of  patients  with  lupus  vulgaris,

 chronic  and  progressive  form  of  cutaneous  tuberculo-
is  caused  by  the  bacterium  Mycobacterium  tuberculosis,
ecoming  the  father  of  modern  phototherapy,  and  subse-
uently,  the  use  of  artificial  light  in  phototherapy  took  place
n  the  treatment  of  different  skin  diseases,  till  William  Henry
oeckerman  (1884---1954)  began  using  UVB  light  to  treat
soriasis.  Since  that,  the  field  of  phototherapy  has  been  con-
tantly  growing  and  expanding  to  different  areas  of  medicine
uch  as  neonatology,  infectology,  psychiatry,  ophthalmology,
heumatology,  and  oncology.5

Photodermatology  is  a  crucial  part  of  the  dermatological
ractice  and  requires  appropriate  knowledge  and  exper-
ise  for  the  correct  implementation  of  this  treatment.2 The
echanism  by  which  phototherapy  works  varies  depend-

ng  on  the  specific  condition  being  treated  and  the
odality  employed.  However,  it  is  generally  understood

hat  UV  light  helps  to  modulate  the  immune  response
hat  underlies  many  inflammatory  and  autoimmune  skin
iseases,  induces  apoptosis,  and  modifies  the  cytokine
nvironment.6,7

Phototherapy  mechanisms  of  action  that  can  occur  simul-
aneously,  among  them  are:  proapoptotic  effects  (AD,
soriasis,  T-cell  lymphomas),  immunomodulatory  effects
AD,  psoriasis,  T-cell  lymphomas),  propigmenting  effects
vitiligo),  antifibrotic  effects  (scleroderma,  GVHD),  antipru-
itic  effects  (various  dermatoses  where  pruritus  is  a
redominant  symptom),  and,  probiotic  and  prebiotic  effects
AD,  psoriasis).2 Treatment  options  include  heliotherapy
sunlight  exposure),  UVA1  (340---400  nm),  UVA  (320---400  nm),
ither  alone  or  in  combination  with  Psoralen  (PUVA),
roadband  UVB  (BB-UVB:  280---320  nm),  narrowband  UVB
NB-UVB:  311---313  nm),  the  excimer  laser  (UVB:  308  nm),
s  well  as  combination  therapies  that  involve  both  UVA  and
VB.2,4,8

Despite  the  existing  body  of  evidence,  there  is  a  notable
ack  of  randomized  controlled  trials  on  pediatric  photother-
py,  with  most  data  coming  from  retrospective  studies.
s  a  result,  treatment  protocols  and  dosing  regimens  are
ften  based  on  clinical  experience  rather  than  standard-
zed  guidelines.  Additionally,  special  considerations  must
e  considered  when  administering  phototherapy  to  chil-
ren,  including  the  safe  delivery  of  treatments,  appropriate
cheduling,  and  addressing  long-term  safety  concerns.4,9,10

his  review  aims  to  highlight  the  primary  indications  for  pho-
otherapy  in  children  and  explore  the  critical  considerations

nvolved  in  administering  UV  treatments  within  the  pediatric
opulation.
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n,  C.  Retamal  et  al.

aterial and methods

uring  November  2024  and  February  2025,  the  authors
onducted  a  narrative  review  of  the  literature  by  enter-
ng  the  terms  ‘‘phototherapy’’,  ‘‘pediatric  dermatology’’,
‘NB-UVB’’,  ‘‘PUVA’’,  ‘‘UVA1’’,  ‘‘excimer  light’’,  ‘‘psoriasis
hototherapy’’,  ‘‘vitiligo  phototherapy’’  and  ‘‘atopic  der-
atitis  phototherapy’’  into  PubMed  and  Google  Scholar.  The

earch  was  limited  to  articles  in  English  and  Spanish.  All
hree  authors  participated  in  the  search  and  subsequently
elected  the  articles  based  on  their  relevance.

ndications

rincipal  indications,  type  and  modality  of  phototherapy  are
ummarized  in  Table  1.

soriasis

soriasis  corresponds  to  a  chronic  multifactorial  inflamma-
ory  skin  disease,  caused  by  a  dysregulation  of  the  immune
ystem  characterized  by  an  activation  of  T-cells  and  prolif-
ration  of  keratinocytes,  affecting  primarily  skin,  nails,  and
oints,  with  the  presence  of  erythematous-desquamative
laques  in  the  face,  body,  and  extremities.11 It  has  a  preva-
ence  of  2%---3%  of  the  global  population,  and  it  represents
%  of  all  dermatoses  in  patients  younger  than  16-years-old.12

he  treatment  is  based  on  a  step-wise  approach,  with  the
se  of  topical  treatment  in  mild  cases  (topical  corticos-
eroids,  calcineurin  inhibitors,  and  vitamin  D  derivatives)
nd  systemic  therapy  in  moderate  and  severe  cases  (sys-
emic  immunomodulators,  biological  agents,  phototherapy,
r  photochemotherapy).13 The  evidence  supporting  the  use
f  phototherapy  in  psoriasis  primarily  comes  from  retrospec-
ive  reviews.14 The  American  Academy  of  Dermatology  (AAD)
ecommends  phototherapy  as  a  second-line  treatment  for
hildren  with  psoriasis  who  do  not  respond  to  initial  topi-
al  therapies  or  in  cases  of  extensive  disease.15,16 NB-UVB
s  the  preferred  modality  due  to  its  proven  efficacy,  safety,
nd  ease  of  administration  in  pediatric  patients  with  pso-
iasis  (Fig.  1A---B).  In  one  of  the  largest  studies  to  date,
8  children  with  psoriasis  were  treated  using  NB-UVB,  with
2%  of  patients  experiencing  more  than  75%  improvement
n  their  condition,  with  full  clearance  achieved  in  51%.17

 prospective  study  of  20  pediatric  patients  with  recur-
ent  guttate  or  plaque  psoriasis  showed  an  improvement
f  a  minimum  of  60%  after  12-weeks  of  treatment,  with
emission  rates  of  90%.18 Other  treatment  modalities  include
B-UVB,  excimer  laser,  and  PUVA.  In  a  study  involving  30
atients  with  psoriasis  (mean  age  11  ±  3.6  years)  treated
ith  BB-UVB  (mean  number  of  treatments:  28.8  ±  13.3),
3.3%  of  subjects  experienced  more  than  75%  improvement.
nother  study  that  compared  the  safety  and  efficacy  of  the
xcimer  laser  in  adults  versus  children  evidenced  efficacy
nd  safety  in  both  groups,  with  12.5  sessions  in  children
ompared  with  the  9.7  sessions  needed  in  adults.19 Addi-
ionally,  a  small  cohort  of  seven  children  with  plaque  or
fter  an  average  of  28  treatment  sessions.20 To  assess  long-
erm  efficacy,  a  retrospective  study  involving  75  pediatric
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Table  1  Principal  indications,  type  and  modality  of  phototherapy  in  pediatric  dermatology.

Indication  Modality  used  Clinical  comment

Psoriasis UVB  (nb-UVB,
bb-UVB)

High  efficacy,  well-tolerated,  prolonged
remission  in  some  cases

Excimer  laser
PUVA.

Vitiligo nb-UVB NB-UVB  is  the  most  effective  treatment,
providing  superior  facial  and  neck
repigmentation;  its  effects  are  enhanced
when  combined  with  topical  steroids  or
tacrolimus.

Excimer  laser
PUVA
UVA1+UVB

Atopic  dermatitis NB-UVB Significant  improvement;  well-tolerated
UVA

Cutaneous T-cell  lymphoma nb-UVB High  remission  rates;  PUVA  with  longer
remission  durationPUVA

Actinic prurigo UVB  (nb-UVB,
bb-UVB)

Temporary  symptom  relief:  seasonal
prophylactic  use  recommended

PUVA
Pityriasis lichenoides nb-UVB.  High  remission  rate
Alopecia areata nb-UVB Poor  efficacy;  excimer  partially  effective;

not recommended  as  standardExcimer  laser
PUVA

Morphea  /  Localized  scleroderma nb-UVB Effective  in  superficial,  non-progressive
forms;  preferred  in  children  >12-yearsUVA1

PUVA
Mastocytosis nb-UVB Reduced  pruritus  and  serum  tryptase

PUVA
Langerhans Cell  Histiocytosis  nb-UVB  Complete  resolution  of  cutaneous  lesions  with  no

adverse  effects
Graft-versus-host  disease nb-UVB High  response  rates;  NB-UVB  with  better

safety  profilePUVA
UVA1

Prurigo nodularis  nb-UVB  Significant  improvement;  incomplete  follow-up
Other conditions  (urticaria  pigmentosa,  etc.) nb-UVB Used  as  photoprophylaxis  and  therapy  for
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PUVA

atients  aged  3  to  17  years  evaluated  the  durability  of  pho-
otherapy.  After  12-months,  52%  of  the  21  patients  with
soriasis  remained  free  of  clinical  symptoms.1 Photother-
py  can  be  used  alone,  or  combined  with  other  treatments
uch  as  emollients  (e.g.  mineral  oil),  topical  corticosteroids,
opical  calcineurin  inhibitors,  coal  tar  (Goeckerman  treat-
ent),  retinoids,  among  others.13,14 Thus,  both  NB-UVB  and
UVA  can  be  safely  and  effectively  administered  to  pedi-
tric  patients  using  the  same  treatment  protocols  as  those
pplied  in  adults.21

itiligo

itiligo  is  an  acquired  chronic  autoimmune  disease  that
s  characterized  by  the  presence  of  white  macules  and
atches,  secondary  to  a  progressive  loss  of  melanocytes
nd  alteration  in  their  functions.22 It  has  a  prevalence  of
.1%---4%  of  the  global  population,  and  approximately  50%
evelop  by  20-years.23 Topical  therapies  are  the  first-line

reatment  for  children  with  vitiligo,  but  phototherapy  may
e  considered  if  these  treatments  fail  or  in  cases  of  exten-
ive  or  rapidly  progressive  disease.24 Several  phototherapy
odalities  have  been  used  in  pediatric  vitiligo,  including
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pruritic  dermatoses

B-UVB,  PUVA,  combined  UVA1  and  UVB,  and  the  308-nm
xcimer  laser  (Fig.  2).  Historically,  PUVA  was  frequently
sed  to  treat  vitiligo;  however,  it  has  largely  been  replaced
y  NB-UVB  due  to  its  superior  repigmentation  outcomes
nd  the  potential  risks  associated  with  PUVA  in  children,
uch  as  an  increased  risk  of  malignancy.25 The  first  study
o  explore  NB-UVB  use  in  childhood  vitiligo  was  conducted
y  Njoo  and  colleagues,  who  found  disease  stabilization  in
bout  80%  of  pediatric  patients  with  generalized  vitiligo
reated  with  NB-UVB  twice  weekly.  Over  half  of  the  patients
xperienced  more  than  75%  repigmentation.26 Response  to
herapy  was  positively  correlated  with  the  location  of  the
esions,  with  better  improvement  seen  in  lesions  on  the
ace  and  neck,  and  less  improvement  in  acral  lesions.  This
s  thought  to  be  due  to  the  lower  density  of  hair  folli-
les  in  acral  areas,  which  reduces  the  ability  of  UV  light
o  stimulate  residual  follicular  melanocytes.27 For  pedi-
tric  patients  with  treatment-resistant  vitiligo,  combination
herapy  using  topical  immunomodulatory  agents  alongside

hototherapy  may  offer  better  results  than  phototherapy
lone.  One  open-label  study  investigated  the  combination
f  NB-UVB  and  0.03%  tacrolimus  ointment  in  children  with
ymmetric  vitiligo  lesions.  The  study  found  a  significant
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Fig.  1  (A)  Six-year-old  male  patient  diagnosed  with  psoriasis,  presenting  with  intensely  pruritic,  erythematous,  and  scaly  plaques
on the  face,  scalp,  and  both  anterior  and  posterior  trunk.  (B)  Same  patient  after  22  biweekly  sessions  of  nb-UVB  phototherapy,
showing significant  clinical  improvement  with  marked  reduction  in  erythema,  scaling,  and  pruritus.

Fig.  2  (A)  Fourteen-year-old  male  patient  diagnosed  with  vitiligo,  presenting  with  an  achromic  patch  involving  the  glabellar  region
and extending  to  the  right  upper  eyelid,  associated  with  poliosis  of  the  right  upper  eyelashes.  (B)  Same  patient  after  12  biweekly
sessions of  308-nm  excimer  light  phototherapy  with  good  responses  and  signs  of  repigmentation.
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ncrease  in  repigmentation  at  4-  to  6-months  with  combina-
ion  therapy  compared  to  phototherapy  alone,  and  patients
equired  fewer  phototherapy  sessions  and  lower  cumulative
oses  to  achieve  clinically  visible  responses.28 A  retrospec-
ive  review  of  71  patients  aged  5---15  years  with  vitiligo,
ore  than  half  of  whom  had  generalized  vitiligo  and  over

 third  had  segmental  vitiligo,  found  that  patients  with  gen-
ralized  vitiligo  had  a  better  response  to  treatment  than
hose  with  segmental  vitiligo.  The  study  reported  the  high-
st  response  rates  for  NB-UVB  phototherapy  (74%  response
ate),  followed  by  targeted  phototherapy  combining  UVA1
nd  UVB  (67%  response).  308-nm  excimer  lamp  photother-
py  and  PUVA  had  marginally  lower  response  rates  (54%  and
3%,  respectively).  Treatment  duration  ranged  from  3-  to  40-
onths,  with  the  number  of  treatments  ranging  from  20  to

09  sessions.  Side  effects  were  generally  mild  and  included
tching,  scaling,  erythema,  pain,  sunburn,  blistering,  and
hototoxicity.29 In  a  retrospective  chart  review  of  324  pedi-
tric  patients  with  vitiligo,  126  patients  were  treated  with
B-UVB  for  a  mean  duration  of  18-months,  and  Thirty-three
atients  (29%)  experienced  sunburn,  including  10  (7.9%)  who
sed  home  units;  however,  they  were  able  to  resume  treat-
ent  after  counseling.30 Factors  associated  with  improved

r  resolved  vitiligo  included  nonsegmental  disease,  fewer
igns  of  active  disease,  involvement  of  the  face,  head,
eck,  and  extremities,  and  more  areas  of  involvement.30

hototherapy  should  be  considered  for  pediatric  vitiligo
nresponsive  to  topical  agents  with  large  body  surface  area
nvolvement  or  advancing  disease.31

topic  dermatitis

topic  Dermatitis  (AD)  is  a  chronic  recurrent  inflamma-
ory  disease  that  is  characterized  by  the  presence  of
ruritic  eczematous  patches  in  the  skin.  It  is  more  fre-
uent  in  childhood,  affecting  10%---20%  of  the  pediatric
opulation.32 Topical  therapy  with  emollients,  steroids,
nd/or  calcineurin  inhibitors  is  the  first-line  treatment  for
hildren  with  AD.  However,  phototherapy  is  recommended
s  a  second-line  treatment  for  patients  with  moderate
o  severe  AD  who  do  not  respond  adequately  to  topical
herapies.4,33 The  AAD  lists  both  UVA  and  UVB  as  safe  and
ffective  treatments  for  childhood  AD  (Fig.  3A---B),  either
s  monotherapy  or  in  combination  with  emollients  and
opical  steroids.34 NB-UVB  is  the  most  studied  light  modal-
ty  for  pediatric  AD,  with  numerous  studies  supporting  its
afety  and  efficacy.  In  one  of  the  largest  retrospective
tudies,  Clayton  and  colleagues  found  that  40%  of  children
ith  AD  treated  with  NB-UVB  achieved  complete  clearance
r  minimal  residual  disease,  while  23%  showed  significant
mprovement.  The  median  time  to  remission  was  approxi-
ately  3-months.35 Another  study  reported  that  more  than

alf  of  their  pediatric  patients  remained  clear  at  one-year
ollow-up  after  completing  NB-UVB  therapy.1 A  prospective
ohort  study  of  children  ages  3---16  years  with  moderate-
o-severe  AD  showed  a  61%  reduction  in  mean  SASSAD  (Six
rea,  Six  Sign  Atopic  Dermatitis)  score  in  29  patients  who

eceived  phototherapy,  compared  to  a  6%  reduction  in  the
6  patients  who  deferred  phototherapy.  In  addition,  the
ean  surface  area  involvement  at  the  end  of  treatment
as  11%  for  the  NB-UVB  cohort,  compared  to  36%  for  the
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nexposed  cohort.36 A  retrospective  study  of  62  patients,
ged  4  to  16,  with  moderate  to  severe  AD  showed  that  56.9%
f  patients  experienced  treatment  success,  as  indicated  by
mprovements  in  Investigator  Global  Assessment  and  Eczema
rea  and  Severity  Index  (EASI)  scores.  Common  side  effects

ncluded  xerosis,  pruritus,  erythema,  and  pain.  Other  rea-
ons  for  discontinuing  NB-UVB  therapy  included  difficulties
ith  time  commitment  (9.3%),  hyperactivity  (2.3%),  and
laustrophobia  (2.3%).37

utaneous  T-cell  lymphoma

ycosis  Fungoides  (MF)  is  the  most  common  cutaneous  T-cell
ymphoma,  but  in  the  pediatric  population,  it  is  a  rare  dis-
ase,  with  a prevalence  of  5%,  but  with  an  indolent  course
nd  with  overall  good  prognosis.38 Phototherapy  in  pediatric
atients  with  MF  is  considered  a  first-line  treatment,  with
tudies  supporting  the  efficacy  of  both  NB-UVB  and  PUVA.
here  are  no  established  treatment  guidelines  for  pediatric
F,  as  the  progression  of  the  disease  in  children  is  extremely

are  and  typically  follows  an  indolent  course.  MF  is  often
iagnosed  in  early  stages  (IA,  IB,  IIA),  and  phototherapy,  with

 response  rate  greater  than  80%,  is  considered  an  effec-
ive  treatment  in  these  cases.  However,  since  recurrences
re  frequently  seen  after  therapy  is  discontinued,  a  main-
enance  regimen  and  long-term  follow-up  are  essential.39

B-UVB  is  recommended  as  first-line  therapy  for  early-stage
F,  particularly  in  younger  patients  with  the  hypopigmented

orm  of  the  disease.  In  refractory  cases,  PUVA  may  be  con-
idered,  but  the  potential  long-term  risks  of  PUVA  should
e  carefully  weighed  against  its  benefits  in  managing  this
utaneous  malignancy  on  a  case-by-case  basis.  While  direct
omparisons  between  NB-UVB  and  PUVA  are  lacking,  some
tudies  suggest  that  NB-UVB  may  be  associated  with  more
requent  recurrences  than  PUVA.40 In  a  study  by  Brazzelli
nd  colleagues,  the  mean  remission  period  for  patients  aged
5---19  years  was  11-months  following  NB-UVB  treatment,
ompared  to  30-months  following  PUVA.  In  those  under  15-
ears-old,  complete  remission  for  a  mean  of  59-months  was
chieved  with  NBUVB  alone.32 A  prospective  study  of  23
atients  with  MF  found  that  hypopigmented  MF  was  the  most
ommon  clinical  presentation  (52.2%),  followed  by  classi-
al  MF  (30.4%)  and  folliculotropic  MF  (17.4%).  All  patients
ere  treated  with  topical  corticosteroids  and  phototherapy.
omplete  remission  was  achieved  in  59.1%  of  cases,  and
artial  response  was  seen  in  40.9%.  Two  patients  remained
symptomatic  for  five  years.41 NB-UVB  has  shown  favorable
utcomes  in  children  with  the  hypopigmented  variant  of
F.42

ctinic  prurigo

ctinic  Prurigo  (AP)  is  a  rare  photodermatosis  characte-
ized  by  the  presence  of  an  intense  pruritic  papulonodular
ermatitis  that  affects  sun-exposed  areas,  typically  the
ace,  neck,  and  upper  extremities,  and  appears  after  UV
xposure.43 Its  etiology  is  unclear,  but  90%  of  the  cases

re  associated  with  the  HLA-DR4.44 It  mainly  appears
n  childhood,  and  the  main  onset  is  before  10-years  of
ge.45 Topical  corticosteroids,  antihistamines,  and  sys-
emic  corticosteroids  can  be  used  to  relieve  symptomatic



E.  Benavides,  D.  Hartmann,  C.  Retamal  et  al.

Fig.  3  (A)  Seventeen-year-old  male  patient  diagnosed  with  atopic  dermatitis  presenting  with  pruritic,  erythematous,  and  scaly
p 18  b
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laques on  the  body  and  lower  limbs.  (B)  Same  patient  after  

linical improvement.

anifestations.45 Most  photodermatoses  can  be  treated  with
reventive  UV  phototherapy  and/or  PUVA.  The  goal  of  these
reatments  is  to  increase  the  patient’s  tolerance  to  sun-
ight  and  prevent  disease  flare-ups.46 Although  the  exact
echanisms  through  which  UVB  and  PUVA  promote  tol-

rance  remain  unclear,  factors  such  as  pigmentation  and
kin  thickening  may  contribute  significantly  to  the  protec-
ive  effect.46,47 A  retrospective  study  of  21  patients  with
ctinic  prurigo  also  found  some  success  with  phototherapy.
ne  patient  received  BB-UVB  therapy  during  the  spring  and
arly  summer,  with  eight  treatments  totaling  750  seconds
approximately  15  MED).  This  patient  reported  positive  out-
omes  in  preventing  new  lesions.  NB-UVB  therapy  was  used

n  two  other  patients:  one  received  48  treatments  with

 cumulative  dose  of  42.1  J/cm2,  and  the  other  received
1  treatments  with  a  cumulative  dose  of  2.7  J/cm2.  PUVA
herapy  was  also  used  in  one  patient,  with  both  treat-
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iweekly  sessions  of  nb-UVB  phototherapy,  showing  significant

ents  proving  beneficial.  However,  the  positive  effects  of
V  phototherapy  were  temporary,  and  the  protective  bene-
ts  diminished  during  the  winter  months  unless  therapy  was
ontinued.48 In  a  study  involving  five  patients  with  actinic
rurigo,  PUVA  treatment  was  administered  twice  weekly
ver  15-weeks.  Before  treatment,  all  patients  exhibited
eightened  erythemal  sensitivity  to  UVA  and  an  abnormal
nhancement  of  UVB  erythema  when  treated  with  topical
ndomethacin.  After  undergoing  PUVA  therapy,  all  patients
eported  complete  resolution  of  photosensitive  symptoms,
nd  the  skin  previously  exposed  to  UVA  showed  normal  ery-
hemal  responses.49
ityriasis  lichenoides

ityriasis  Lichenoides  (PL)  is  a Papulosquamous  inflamma-
ory  disease,  with  an  acute  form  (PLEVA)  that  presents
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ig.  4  (A)  Sixteen-year-old  male  patient  diagnosed  with  chro
he lower  back.  (B)  Same  patient  after  24  biweekly  sessions  of  

rythematous  macules  and  papules  that  can  present  ulcer-
tion  and  heal  with  varioliform  scarring,  and  a  chronic  form
PLC),  that  presents  erythematous  papules  and  plaques  with

 central  scale  with  periodical  relapses.50 The  evidence  for
he  use  of  phototherapy  in  treating  PL  comes  from  multiple
mall  case  series.14 NB-UVB  is  the  most  studied  treatment
odality  for  pediatric  PL,  in  both  its  acute  and  chronic

orms,  with  strong  evidence  supporting  its  efficacy  (Fig.  4).
 review  of  five  patients  (two  with  PLEVA  and  three  with
LC)  treated  with  NB-UVB  showed  complete  remission  in  all
ve  patients  following  therapy  after  an  average  of  21  ses-
ions  (range  13---40  sessions),  corresponding  to  an  average
uration  of  therapy  of  4-months  (range  2---8  months).  Each
atient  maintained  remission  at  follow-up  visits  at  3-  and  6-
onths.51 A  systematic  review  of  nine  studies,  involving  29

hildren  treated  with  NB-UVB,  found  that  74%  of  patients
chieved  complete  clearance,  13%  had  partial  clearance,
nd  13%  showed  no  improvement.  On  average,  patients
equired  19  sessions  to  achieve  a  response.6 It  is  important
o  consider  that  phototherapy  does  not  modify  the  course
f  the  disease  or  its  tendency  to  relapse,  and  there  is  no
stablished  consensus  regarding  its  position  in  the  PL  ther-
peutic  ladder.  However,  the  use  of  NB-UVB  is  effective  and
ell-tolerated  and  can  be  considered  a  first-line  treatment

or  diffuse  types  or  recurrent  PL.50,52

lopecia  areata

lopecia  Areata  (AA)  is  an  autoimmune  disease  that  is  cha-
acterized  by  nonscarring  hair  loss  usually  in  patches  that
an  affect  any  part  of  the  body.53 Its  prevalence  is  approx-

mately  2%,  and  in  childhood,  it  has  a  prevalence  of  0.11%
nd  the  peak  is  at  6---9  years.54 The  first  line  of  treatment
orresponds  to  the  topical  corticoids,  followed  by  contact
mmunotherapy.55 In  a  retrospective  review,  Ersoy-Evans  and
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chenoid  pityriasis  presenting  with  lichenified,  scaly  plaques  on
VB  phototherapy,  showing  marked  clinical  improvement.

olleagues  reported  on  10  children,  aged  1  4  to  16,  with  vary-
ng  severities  of  alopecia  AA  who  were  treated  with  PUVA.
f  these  patients,  only  2  (30%)  experienced  complete  hair

egrowth.20 Similarly,  another  study  assessing  the  use  of  NB-
VB  for  treating  six  children  with  AA  found  poor  response
ates,  with  83%  of  patients  reporting  no  improvement.56

ased  on  these  findings  and  the  lack  of  strong  evidence
upporting  its  efficacy,  phototherapy  is  not  currently  rec-
mmended  as  a  standard  treatment  for  AA  in  the  pediatric
opulation.  In  contrast,  some  studies  have  shown  the  308-
m  excimer  laser  to  be  an  effective  treatment  option  for
ediatric  AA.  In  a study  involving  9  children  with  AA,  those
reated  with  the  excimer  laser  twice  weekly  for  12-weeks
eported  hair  regrowth  in  41.5%  of  the  treated  areas  of  the
calp,  while  no  growth  was  observed  in  the  untreated  control
reas.57 Additionally,  a  recent  case  report  observed  signif-
cant  hair  regrowth  in  a 5-year-old  patient  with  extensive,
efractory  AA,  treated  with  khellin  and  excimer  laser.58

orphea/Localized  scleroderma

orphea  corresponds  to  a  rare  autoimmune  and  inflamma-
ory  disease  that  affects  the  skin  and  subcutaneous  tissue.  It
as  a  wide  spectrum  of  clinical  presentations,  but  it  is  usu-
lly  characterized  by  the  presence  of  erythematous  plaques
hat  progress  with  inflammation  and  then  sclerosis  and
epigmentation  of  the  affected  zone.59 It́s  more  prevalent
n  Caucasians,  and  the  mean  age  is  between  7---11  years.60 In
ost  patients,  the  topical  treatment  can  be  enough,  but  in
ore  widespread  superficial  disease,  phototherapy  (UVA1,
VA,  PUVA,  or  UVB)  and  systemic  treatment  with  MTX  or

MF  is  indicated.60,61 The  current  expert  recommendation  is

he  use  of  UVA1  or  NB-UVB,  preferably  for  children  over  12-
ears  of  age  with  superficial,  non-progressive  morphea  that
oes  not  involve  joints  or  occur  in  ‘‘non-cosmetically  sensi-
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ive  areas’’,62 and  the  suggested  dose  of  UVA1  is  60  J/cm2

o  a  cumulative  dose  of  1460  J/cm2.60 Most  of  the  available
ata  supporting  this  approach  comes  from  studies  conducted
n  adults.63 In  a  prospective  study  involving  13  patients,
ncluding  those  in  the  pediatric  age  group,  treatments  with
ystemic  PUVA,  topical  PUVA,  and  NB-UVB  were  evaluated,
nd  all  patients  responded  effectively  to  the  treatment,
egardless  of  the  modality  chosen,  with  improvements  evi-
ent  both  clinically  and  through  ultrasound  examination.64

astocytosis

astocytosis  corresponds  to  a  rare  disorder  characterized
y  the  presence  of  abnormal  accumulation  and  proliferation
f  mast  cells  in  different  tissues,  and  the  most  common  is
he  skin,  called  ‘‘Cutaneous  Mastocytosis’’  (CM).  It  is  caused
y  mutations  in  the  KIT  gene.65 In  pediatric  patients,  the
ore  frequent  form  of  presentation  is  mastocytosis  lim-

ted  to  the  skin  (CM)  and  is  considered  a  myeloproliferative
lonal  disease  with  a  benign  course,  favorable  outcome,  and

 tendency  to  spontaneously  resolve  before  puberty.66 In  a
etrospective  study  of  20  patients  with  CM,  10  patients  were
reated  with  NB-UVB,  and  10  with  PUVA;  both  groups  showed

 statistically  significant  reduction  in  pruritus,  along  with
 decrease  in  serum  tryptase  levels.65 UVB  light  has  been
hown  to  have  an  inhibitory  effect  on  mast  cell  degranula-
ion,  likely  by  causing  noncytotoxic  damage  to  membrane
hospholipid  metabolism.67 Currently,  there  are  no  stan-
ard  treatment  guidelines  for  Systemic  Mastocytosis  (SM)
n  children.  The  primary  treatment  aim  is  to  limit  the
elease  of  mast  cell  mediators  by  avoiding  potential  trig-
ering  factors.  The  mainstay  of  systemic  therapy  consists
f  second-generation  H1  and  H2  antihistamines,  which  help
educe  flushing,  pruritus,  and  control  wheal  formation 68

nd  phototherapy  (NB-UVB)  can  be  considered  a  second-line
herapy  for  refractory  cases.69

angerhans  cell  histiocytosis

hototherapy,  specifically  NB  UVB,  has  also  been  explored
s  a  therapeutic  option  for  Langerhans  Cell  Histiocytosis
LCH)  with  cutaneous  manifestations.  However,  only  isolated
ases  are  reported  in  the  literature.  Ness  MJ  et  al.  reported
he  use  of  NB-UVB  in  a  pediatric  patient  with  cutaneous
CH  lesions,  showing  a  favorable  response  with  minimal
dverse  effects.70 Another  report  documented  the  success-
ul  treatment  of  a  10-month-old  girl  with  cutaneous  LCH
sing  NB-UVB.  Initially,  the  patient  presented  with  an  ery-
hematous  plaque  on  the  chest,  with  the  diagnosis  confirmed
fter  a  biopsy.  Since  the  lesion  did  not  respond  to  triamci-
olone  injections,  NB-UVB  was  chosen,  resulting  in  complete
esolution  after  12-sessions  with  no  adverse  effects.  These
ases  support  the  efficacy  and  safety  of  NB-UVB  for  manag-
ng  cutaneous  LCH  lesions  in  children,  avoiding  the  use  of
ystemic  treatments  with  potential  side  effects.71
utaneous  graft-versus-host  disease

utaneous  Graft-Versus-Host  Disease  (GVHD)  is  a  common
omplication  in  patients  with  allogeneic  bone  marrow  trans-
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lantation  and  can  affect  multiple  organs,  making  the
kin  the  most  frequently  involved.72 Typically,  acute  GVHD
resents  as  a  cutaneous  rash,  with  erythematous,  papular,
r  macular  pruritic  eruption.73 There  are  multiple  treat-
ent  options,  such  as  topical  therapy  with  corticoids  or

alcineurin  inhibitors,  systemic  therapy,  and  physical  ther-
pies  (phototherapy  or  extracorporeal  photopheresis).74 In

 study  of  10  pediatric  patients  with  refractory  response  to
rst-line  immunosuppressive  treatment  who  were  treated
ith  NB-UVB  achieved  a  complete  remission  was  achieved

n  80%  of  the  patients.75 In  a  recent  systematic  revision,  the
uthors  evaluated  a  total  of  28  studies  and  1304  patients,
ere  patients  treated  with  PUVA  the  response  rate  was
9.9%,  with  a  mean  of  33.2  treatments,  patients  treated
ith  NB-UVB  response  of  94%,  with  a  mean  number  of  26

reatments,  patients  treated  with  UVA1  presents  a  respond
f  89.3%  with  a  mean  of  26.2  treatments,  but  with  higher
dverse  events  reported.72 PUVA  and  UVA1  appear  to  be  bet-
er  for  the  treatment  of  sclerotic  skin  manifestations.74

rurigo  nodularis

rurigo  nodularis  is  a  chronic  skin  disease  that  is  charac-
erized  by  the  presence  of  multiple  itchy  nodules  on  the
kin.  For  this  disease,  the  authors  found  only  one  case  of

 patient  with  nodular  prurigo  treated  with  25  sessions  of
B  UVB  phototherapy,  achieving  a  total  cumulative  dose  of
8.0  J/cm2.  After  treatment,  significant  improvement  was
bserved,  with  skin  that  was  virtually  free  of  lesions  accord-
ng  to  the  PGAS  scale.  However,  the  patient  was  lost  to
ollow-up  at  12-months.1

ther  conditions

hototherapy  has  also  been  used  to  treat  other  condi-
ions  in  pediatric  patients,  such  as  urticaria  pigmentosa,
ydroa  vacciniforme,  and  pruritic  dermatoses.4 Addition-
lly,  phototherapy  may  be  used  as  photo-prophylaxis  for
ight-sensitive  cutaneous  eruptions,  such  as  erythropoietic
rotoporphyria  and  polymorphic  light  eruption.76

ractical  considerations

ccording  to  the  authors’  experience  and  the  publications
n  the  subject,  for  proper  selection  of  candidates,  it  is
ssential  to  conduct  a  detailed  medical  history  and  thor-
ugh  physical  examination  and  consider  the  presence  of
bsolute  contraindications.  Once  these  have  been  ruled  out,
he  most  appropriate  phototherapy  modality  and  optimal
reatment  protocol  should  then  be  selected.13 It  is  also  crit-
cal  to  obtain  written  informed  consent  from  the  parents  or
uardians  before  initiating  treatment,  ensuring  they  under-
tand  the  benefits,  risks,  alternatives,  and  expected  course
f  phototherapy.

Dosing  and  frequency  protocols  for  phototherapy  in  chil-
ren  can  vary,  as  there  are  no  established  guidelines  for

reatment  parameters.  Typically,  the  treatment  plan  begins
ith  calculating  the  Minimal  Erythema  Dose  (MED),  with  the

tarting  dose  set  at  70%  of  the  MED  or  lower.  Subsequent
essions  usually  increase  by  20%  per  treatment.  Some  stud-
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es,  however,  suggest  a  more  gradual  escalation  of  10%  per
ession  to  minimize  acute  side  effects  such  as  erythema
nd  burning  and  to  improve  overall  tolerability.1 It  should
e  noted  that  the  initial  treatment  dose  can  also  be  cal-
ulated  based  on  the  patient’s  skin  type,  with  progressive
ncreases.  Adjustments  may  be  required  if  there  are  long
ntervals  between  sessions.  In  the  case  of  PUVA  therapy,
aseline,  and  follow-up  laboratory  tests  such  as  liver  func-
ion  tests,  renal  profile,  and  complete  blood  count,  among
thers,  should  be  performed  due  to  the  systemic  administra-
ion  of  psoralens.  Additionally,  psoralen  formulations  should
e  carefully  selected  for  pediatric  patients,  with  prefer-
nce  for  low-dose  or  liquid  preparations  to  ensure  safe  and
ccurate  dosing.77

A  retrospective  study  involving  98  pediatric  patients  with
 mean  age  of  10.5  years  and  122  adults  receiving  pho-
otherapy  showed  no  statistically  significant  differences  in
osage,  duration,  or  number  of  sessions  between  the  two
roups  when  treated  with  NB-UVB  therapy  or  PUVA.  A  com-
lete  response  was  achieved  in  35%  of  pediatric  patients,
nd  no  differences  were  found  between  the  pediatric  and
dult  groups.  This  study  concluded  that  NB-UVB  therapy  and
UVA  are  safe  and  effective  for  children  and  can  follow  the
ame  treatment  protocols  used  in  adults.  The  most  common
onditions  treated  were  psoriasis  (48%),  vitiligo  (17%),  and
topic  dermatitis  (16%).78

Administering  phototherapy  to  children  presents  sev-
ral  challenges.  One  of  the  main  difficulties  is  ensuring
ompliance  with  protective  eyewear,  especially  in  younger
hildren,  and  ensuring  that  children  remain  still  during
reatment,  which  is  crucial  for  targeting  the  affected  areas
nd  minimizing  side  effects.4 Therefore,  school-age  chil-
ren  are  often  considered  the  most  reasonable  starting  point
or  UVB  therapy.  It  is  also  important  to  assess  the  child’s
ehavioral  development,  including  their  ability  to  remain
till  and  manage  separation  anxiety.14 It  is  essential  to
mplement  comprehensive  photoprotection  measures  both
uring  and  after  phototherapy  sessions,  as  the  skin  becomes
ore  sensitive  to  UV  radiation  following  treatment.  Physi-

al  photoprotection,  such  as  the  use  of  protective  clothing,
ncluding  balaclavas  or  garments  covering  uninvolved  areas,
s  particularly  important  during  phototherapy  to  shield
naffected  skin  from  unnecessary  exposure.4,7,14 In  paral-
el,  rigorous  chemical  photoprotection  through  the  daily
pplication  of  broad-spectrum  sunscreens  is  strongly  recom-
ended  outside  of  treatment  sessions  to  reduce  the  risk  of

umulative  UV-induced  damage.  In  this  context,  the  impor-
ance  of  patient  and  family  education  and  the  value  of
btaining  written  informed  consent  before  initiating  treat-
ent  are  crucial.
Another  challenge  is  the  frequency  of  treatment  sessions,

hich  usually  occur  2  to  3  times  per  week.  This  can  be
ifficult  for  both  the  child  and  the  parent,  especially  for
chool-aged  children  who  may  miss  school  time  due  to  fre-
uent  treatments.4 Adherence  to  treatment  is  one  of  the
rincipal  challenges  in  phototherapy,  but  studies  suggest
hat  in  the  pediatric  population,  adherence  is  higher  than
n  adults.  In  a  recent  study,  the  main  cause  of  incomplete

reatment  the  school  incompatibility.78 In  selected  cases,
ome  phototherapy  may  be  considered  to  improve  adher-
nce  and  reduce  logistical  burdens.  However,  this  approach
equires  rigorous  training  for  caregivers,  appropriate  safety
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easures,  regular  medical  supervision,  and  a  clear  under-
tanding  of  the  risks,  such  as  burns  or  overexposure.30

To  address  these  challenges,  it  is  recommended  that
hildren  and  their  parents  familiarize  themselves  with  the
reatment  unit.  They  should  be  allowed  to  enter  and  exit  the
nit  as  needed.  During  treatment,  parents  may  stay  nearby,
ith  the  option  of  keeping  the  door  slightly  ajar  or  stand-

ng  outside  to  comfort  the  child.  Over  time,  the  goal  is  to
ransition  to  unaccompanied  sessions.14

dverse  effects  and  safety  considerations

he  principal  acute  adverse  effects  of  phototherapy,
epending  on  the  modality,  include  erythema,  pruritus,
erosis,  and  tanning,  and  the  long-term  effects  include  the
isk  of  photocarcinogenesis  and  premature  skin  aging.

For  UVB  and  UVA  phototherapy,  short-term  side  effects
nclude  erythema  (appears  in  the  first  24-hs),  blistering,
erosis,  pruritus,  photosensitive  eruptions,  and  recurrent
erpes  simplex  virus  infections.  Also,  the  risk  of  photo-
oxic  reactions,  such  as  tetracyclines,  fluoroquinolones,
oriconazole,  azathioprine,  amiodarone,  and  others  should
e  considered.  Anxiety  may  also  arise  in  some  patients  and
hould  be  discussed  before  treatment.  However,  these  side
ffects  can  be  controlled  with  the  education  of  the  patient
nd  correct  selection  of  modality,  dosing  and  dose  adjust-
ent,  protection  of  the  unevolved  areas,  monitoring  of

umulative  UV  doses,  and  full-body  skin  examination.7 There
s  no  measurable  evidence  of  increases  in  photocarcinogen-
sis  in  patients  treated  with  NB-UVB  and  UVA1.2,79,80

In  clinical  practice,  the  decision  to  initiate  phototherapy
ust  be  preceded  by  a  careful  evaluation  of  contraindica-

ions  and  precautionary  conditions.  These  include  absolute
ontraindications  (e.g.,  photosensitivity  syndromes,  history
f  melanoma),  relative  contraindications  (e.g.,  pregnancy,
mmunosuppression,  pediatric  age),  and  specific  precautions
e.g.,  use  of  photosensitizing  drugs,  previous  radiation  expo-
ure,  ocular  protection)  that  vary  slightly  depending  on  the
odality  used  (NB-UVB  vs.  PUVA),  a  detailed  summary  of

hese  conditions  are  provided  in  Table  2.  This  stratifica-
ion  is  essential  for  optimizing  safety  and  minimizing  risk,
articularly  in  vulnerable  populations.13,14,81

Some  studies  have  reported  safe  cumulative  doses  of  up
o  1985  mJ/cm2 in  dark-skinned  populations  without  observ-
ng  cutaneous  malignancy  during  long-term  follow-up.  The
AD  guidelines  recommend  maximum  doses  per  session  that
ary  according  to  phototype,  reaching  up  to  5000  mJ/cm2

or  phototypes  V---VI.82 However,  they  do  not  establish  an
bsolute  limit  for  cumulative  dose  or  number  of  sessions.  In
linical  practice,  between  50  and  200  sessions  are  typically
erformed,  and  there  are  reports  of  patients  treated  with
ver  500  sessions  without  a  significant  increase  in  skin  can-
er  risk.34,83 On  the  other  hand,  it  is  known  that  the  risk  of
elanoma  increases  significantly  after  more  than  200  PUVA

essions,  particularly  after  15-years  of  follow-up.82 Regard-
ng  cumulative  dose,  studies  in  dark-skinned  populations
ave  reported  up  to  2085  J/cm2 of  UVA  without  observ-

ng  malignancy.  However,  in  fair-skinned  populations,  it  is
ecommended  to  limit  cumulative  exposure  and  the  total
umber  of  sessions,  ideally  not  exceeding  150---200  sessions
ver  a  lifetime.84 For  UVA1,  protocols  vary,  but  at  least  8  ses-
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Table  2  Contraindications  and  considerations  of  the  use  of  UVB  and  PUVA  phototherapy.4,81

Contraindication  UVB  phototherapy  PUVA  phototherapy

Absolute  •  Genetic  syndromes  with  photosensitivity  or
cancer  risk  (e.g.,  xeroderma  pigmentosum,
Bloom  syndrome,  Gorlin  syndrome,  Cockayne
syndrome).  •  Photosensitive  dermatoses  (e.g.,
systemic  lupus  erythematosus,
dermatomyositis).  •  Inability  to  follow  or
realize  treatment  protocol  (e.g.,  severe
claustrophobia,  physical  limitations).

•  Genetic  syndromes  with  photosensitivity  or
cancer  risk  (e.g.,  xeroderma  pigmentosum,  Bloom
syndrome,  Gorlin  syndrome,  Cockayne  syndrome).
• Photosensitive  dermatoses  (e.g.,  systemic  lupus
erythematosus,  dermatomyositis).  •  Pregnancy
and breastfeeding  (oral  PUVA).  •  Severe  Hepatic
or renal  impairment  (oral  PUVA).  •
Hypersensitivity  or  intolerance  to  psoralen.  •
Untreated  cataracts.

Relative •  History  of  melanoma  or  non-melanoma  skin
cancer.  •  Previous  exposure  to  arsenic  or
ionizing  radiation.  •  Use  of  photosensitizing
agents  (e.g.,  tetracyclines,  retinoids,  NSAIDs).
• Photodermatoses  (e.g.,  chronic  actinic
dermatitis,  polymorphous  light  eruption,  solar
urticaria).  •  Immunosuppression  (e.g.,
transplant  recipients,  systemic
immunosuppressants).  •  Cataracts  without
adequate  eye  protection.  •  Significant
systemic  disease  (e.g.,  liver/kidney  failure).

•  History  of  melanoma  or  non-melanoma  skin
cancer.  •  Current  premalignant  skin  lesions.  •
Prior arsenic  or  radiation  exposure.  •  Bullous
pemphigoid/Pemphigus.  •  Immunosuppression.  •
Hepatic  or  renal  impairment.  •  Allergy  or
intolerance  to  psoralens.  •  Uncontrolled  epilepsy
(risk  of  light-induced  seizures).

Precautions  •  Pregnancy  (requires  folate  supplementation
and UV  dose  control;  and  extra  facial
protection  to  prevent  melasma).  •  Multiple
atypical  nevi  /  FAMMM  (familial  atypical
multiple  mole  melanoma)  syndrome.  •  Use  of
photosensitizing  medications  or  herbs.  •
History  of  excessive  UV  exposure  or
photodamage.  •  Outdoor  occupations
(additional  cumulative  UV  exposure).  •
Children  under  16-years  (use  cautiously  in  ages
6---16).

•  Ophthalmologic  evaluation.  •  Over  200  lifetime
PUVA sessions  (increased  risk  of  squamous  cell
carcinoma).  •  Genital  Male  protections  (increased
cancer  risk).  •  Patients  with  cognitive  or
adherence  difficulties.  •  History  of  excessive  UV
exposure  or  photodamage  •  Outdoor  occupations
(additional  cumulative  UV  exposure).  •  Children
under  10  (prefer  NB-UVB  in  pediatric  cases).
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NSAIDs, Non-Steroidal Anti-Inflammatory Drugs.

ions  with  medium-to-high  doses  (up  to  40  J/cm2 per  session)
re  generally  required  for  a  clinical  response.  No  absolute
imit  for  cumulative  dose  or  maximum  number  of  sessions
as  been  established  in  the  reviewed  literature.85

For  PUVA,  oral  psoralens  can  cause  nausea  and
omiting.86 Short-term  side  effects  of  PUVA  include  ery-
hema  (which  appears  in  48---72  hours),  swelling,  and  blister
ormation.  Additionally,  PUVA  therapy  can  induce  cataracts,
nd  because  the  ocular  lens  is  more  permeable  at  a  younger
ge,  oral  PUVA  is  relatively  contraindicated  in  children
ounger  than  12-years  old.87 Long-term  effects  of  PUVA
nclude  photoaging,  pigmentary  changes,  rhytides,  xero-
is,  actinic  damage,  and  PUVA  lentiginosis  (freckling).14,81

vidence  has  found  that  PUVA  is  associated  with  a  significan-
ly  increased  risk  of  developing  Squamous  Cell  Carcinoma
SSC)  and  Actinic  Keratoses  (AK)  principally,  but  also,  in
ower  incidence,  in  melanoma  and  Basal  Cell  Carcinoma
BCC).8,80

Absolute  contraindications  for  phototherapy  include  pho-
osensitive  and  skin  cancer-predisposing  disorders,  such  as

eroderma  pigmentosum,  systemic  lupus  erythematosus,
nd  Gorlin  syndrome.13 A  family  history  of  skin  cancer
hould  also  be  considered,  although  it  is  not  necessarily  a
ontraindication.14
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A  monocentric  retrospective  study  of  90  children  under
he  age  of  16  who  received  a total  of  790  phototherapy
essions  (averaging  three  sessions  per  week)  found  that
hototherapy  was  generally  well  tolerated.  Among  these
atients,  52%  were  treated  for  psoriasis,  with  other  indi-
ations  including  vitiligo  (19%),  atopic  dermatitis  (11%),
ruritus/prurigo  (9%),  and  alopecia  areata  (9%).  Mild  ery-
hema  occurred  in  15%  of  the  patients,  and  32%  of  patients
iscontinued  treatment,  primarily  due  to  difficulty  bal-
ncing  treatment  schedules  with  parental  employment  or
hildren’s  school  hours.3 A  retrospective  review  of  100  chil-
ren  under  18  who  received  NB-UVB,  BB-UVB,  or  PUVA
hotochemotherapy  also  found  that  treatments  were  well
olerated.  Grade  2  erythema  or  higher  occurred  in  46%  of
hildren,  but  more  severe  reactions  (Grade  3 and  4)  were
nfrequent,  and  only  three  children  stopped  treatment  due
o  burning.10

The  primary  long-term  risk  of  phototherapy  in  children
s  the  potential  development  of  cutaneous  malignancy  due
o  repeated  UV  exposure.  However,  this  potential  risk  must

e  weighed  against  the  benefits  of  treatment.  A  retrospec-
ive  cohort  study  involving  3,506  patients,  16  to  100  years,
ith  a  median  age  of  50-years  at  follow-up,  treated  with
B-UVB,  NB-UVB,  and/or  combined  UVA,  with  a  mean  follow-
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p  of  7.3-years,  assessed  the  incidence  of  skin  cancer.  Most
atients  had  psoriasis  (60.9%)  or  eczema  (26.4%),  and  the
edian  number  of  treatments  was  43  (ranging  from  1  to

,598).  Overall,  170  skin  cancers  were  reported,  including
7  melanomas,  33  SCC,  and  120  BCC.  There  was  no  sig-
ificant  difference  in  the  incidence  of  these  skin  cancers
ompared  to  the  general  population,  and  no  cumulative
ose-response  correlation  between  UVB  exposure  and  skin
ancer  was  observed.88 However,  this  potential  risk  war-
ants  special  consideration  in  children  due  to  their  longer
ife  expectancy  and  the  possibility  of  increased  carcinogenic
isks  that  may  become  evident  later  in  life.4

hototherapy  in  the  era  of  biologics

hototherapy  remains  one  of  the  most  evidence-based  and
afest  treatment  modalities  in  dermatology  for  managing

 range  of  skin  diseases.  Phototherapy  is  one  of  the  most
vidence-based  and  safe  treatments  in  dermatology  for
anaging  various  skin  diseases.  Its  most  common  indications

nclude  psoriasis,  vitiligo,  and  atopic  dermatitis,  among  oth-
rs.  However,  the  emergence  of  new  therapies,  such  as
iological  drugs,  has  raised  questions  about  the  continued
ole  of  phototherapy  within  the  treatment  landscape  for
hese  conditions.  For  example,  in  vitiligo,  the  combination
f  topical  JAK  inhibitors,  such  as  ruxolitinib,  with  NB-UVB
hototherapy  may  exert  a  synergistic  effect  on  repigmen-
ation.  However,  robust  evidence  is  currently  limited  to
dult  populations,  and  further  data  are  needed  in  pediatric
atients.89

A  comparative  study  that  evaluated  the  clinical  response
f  patients  with  psoriasis  treated  with  oral  PUVA  versus
iologic  treatments  showed  that  oral  PUVA  was  compa-
able  to  the  one  treated  with  infliximab  and  superior  to
tanercept,  efalizumab,  adalimumab,  and  Ustekinumab.90

 recent  patient-reported  study  of  patients  with  psoria-
is  treated  with  NB-UVB  versus  adalimumab  versus  placebo
howed  that  both  therapies  improve  skin-related  quality  of
ife  and  overall  health-related  quality  of  life  after  12  weeks
f  treatment.91

The  cost  of  a  treatment  is  also  an  important  factor  to
onsider;  an  analysis  made  in  2010  estimated  that  bio-
ogic  agents,  such  as  adalimumab,  cost  at  least  twice
hat  of  NB-UVB  and  PUVA  combined.7,92 Despite  significant
dvancements  in  the  management  of  dermatological  dis-
ases,  phototherapy  remains  the  treatment  of  choice  for
atients  with  underlying  conditions  that  preclude  the  use
f  systemic  therapies,  a  history  of  toxicity,  drug  interac-
ions,  refractoriness  to  systemic  treatments,  or  economic
onsiderations.93

onclusion

hototherapy  is  an  effective  and  well-tolerated  treatment
ption  for  pediatric  patients  with  various  skin  conditions,
ncluding  psoriasis,  atopic  dermatitis,  vitiligo,  and  others.
he  decision  to  initiate  phototherapy  in  pediatric  patients

hould  be  made  on  a  case-by-case  basis,  considering  factors
uch  as  the  severity  and  extent  of  the  condition,  previous
reatment  responses,  the  child’s  age  and  behavior,  as  well  as
he  family’s  ability  to  consistently  adhere  to  the  treatment
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egimen.  NB-UVB  is  the  widely  used  and  preferred  modal-
ty  due  to  its  efficacy  and  lower  risk,  is  well  tolerated  in
hildren,  but  there  is  a  clear  need  for  studies  reviewing  its
ong-term  side  effects.  It  is  important  to  note  that  treat-
ent  protocols  in  this  population  often  lack  standardization

nd  are  frequently  extrapolated  from  adult  experiences,
nderscoring  the  urgent  need  to  develop  pediatric-specific
uidelines.  While  current  evidence  supports  the  use  of  pho-
otherapy  in  children,  long-term  studies  are  still  needed  to
stablish  optimal  dosing  regimens,  better  define  safety  over
ime,  and  evaluate  its  true  impact  on  quality  of  life.  In  this
egard,  the  implementation  of  innovative  strategies,  such
s  home-based  phototherapy,  could  represent  a  significant
dvance  in  accessibility  and  treatment  adherence.
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Abstract  Tirzepatide,  a  dual  Glucose-dependent  Insulinotropic  Polypeptide  (GIP)  and
Glucagon-Like  Peptide-1  (GLP-1)  receptor  agonist.  Tirzepatide  was  first  approved  by  the  FDA  for
type 2  diabetes  in  May  2022  and  subsequently  for  obesity  in  November  2023,  and  has  demon-
strated significant  efficacy  in  glycemic  control  and  weight  reduction.  Beyond  its  metabolic
benefits, recent  evidence  highlights  its  relevance  in  dermatology.  This  review  explores  the
dermatologic  implications  of  tirzepatide,  including  its  cutaneous  adverse  effects,  therapeutic
potential  in  inflammatory  skin  diseases,  and  cosmetic  benefits.  Cutaneous  side  effects  such  as
hypersensitivity  reactions,  injection-site  reactions,  and  rare  severe  dermatologic  events  have
been documented.  Across  the  SURPASS  clinical  trials,  injection-site  reactions  occurred  slightly
more frequently,  comparable  to  other  GLP-1  receptor  agonists  as  semaglutide.  Meanwhile,
tirzepatide’s  immunomodulatory  properties  suggest  potential  therapeutic  roles  in  conditions
like psoriasis  and  hidradenitis  suppurativa;  however,  current  evidence  is  limited  to  case  reports
and small  studies.  Additionally,  its  profound  effects  on  fat  distribution  raise  interest  in  its
cosmetic implications.  Tirzepatide’s  induced  rapid  weight  loss  may  lead  to  aesthetic  changes,
including facial  volume  loss,  which  warrants  cautious  interpretation.  This  narrative  review  sum-
marizes current  data  from  clinical  trials,  case  reports,  and  pharmacovigilance  sources,  based
on a  literature  search  of  PubMed,  Scopus,  and  Google  Scholar  up  to  May  2025,  focusing  on

skin-related  adverse  events,  therapeutic  effects,  and  cosmetic  outcomes  of  tirzepatide.
© 2025  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/).
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irzepatide  is  a  new  medication  designed  and  approved  by
he  US  Food  and  Drug  Administration  (FDA)  in  May  2022
Mounjaro)  to  treat  type  2  diabetes  and  approved  for  obe-
ity  treatment  in  November  2023  (Zepbound).1 It  works  by
imulating  the  action  of  two  natural  gut  hormones,  GIP
Glucose-dependent  Insulinotropic  Polypeptide)  and  GLP-1
Glucagon-Like  Peptide-1),  which  are  released  after  eating
nd  are  responsible  for  appetite,  calorie  intake  control,  and
egulation  of  food  intake  and  therefore  they  contribute  to
he  regulation  of  blood  sugar  levels.  Because  it  activates
oth  receptors,  tirzepatide  is  known  as  a  dual  incretin  recep-
or  agonist.2

ethodology

his  narrative  review  was  conducted  through  a com-
rehensive  search  of  the  literature  from  inception  to
ay  2025  across  PubMed,  Scopus,  and  Google  Scholar.
earch  terms  included  combinations  of  keywords  and
oolean  operators,  such  as  (‘‘tirzepatide’’  OR  ‘‘Mounjaro’’
R  ‘‘Zepbound’’)  AND  (‘‘GLP-1  receptor  agonist’’  OR

‘dual  incretin’’)  AND  (‘‘dermatology’’  OR  ‘‘skin’’  OR
‘cutaneous’’  OR  ‘‘adverse  effects’’  OR  ‘‘hypersensitivity’’
R  ‘‘injection-site  reactions’’  OR  ‘‘cosmetic’’).  Medi-
al  Subject  Headings  (MeSH)  were  applied  in  PubMed
here  available  (e.g.,  ‘‘Skin  Diseases,’’  ‘‘Drug-Related
ide  Effects  and  Adverse  Reactions’’).  A  representa-
ive  search  string  in  PubMed  was:  ("tirzepatide"[Mesh]
R  "tirzepatide"[tiab])  AND  ("Skin  Diseases"[Mesh]  OR

cutaneous"[tiab]  OR  "dermatology"‘‘tirzepatide’’[Mesh]  OR
‘tirzepatide’’[tiab])  AND  (‘‘Skin  Diseases’’[Mesh]  OR
‘cutaneous’’[tiab]  OR  ‘‘dermatology’’[tiab].  In  Google
cholar,  the  first  200  results  were  screened,  and  only
eer-reviewed  articles  were  included.  Eligible  studies  were
nglish-language  original  research,  reviews,  clinical  tri-
ls,  and  case  reports  addressing  dermatologic  adverse
ffects,  therapeutic  implications,  or  cosmetic  outcomes.
uplicates  were  removed  manually,  and  references  were
and-searched  for  additional  studies.  Screening  and  extrac-
ion  were  performed  by  the  author,  and  findings  were
ynthesized  narratively  due  to  the  limited  scope  of  available
vidence.

hemical  structure  of  tirzepatide

he  molecule  is  a  synthetic  polypeptide  made  up  of  39  amino
cids,  based  mainly  on  the  GIP  sequence,  with  some  mod-
fications  that  allow  it  to  also  activate  the  GLP-1  receptor.
o  prolong  its  half-life  and  allow  once-weekly  dosing,  a  C20
atty  diacid  side  chain  is  conjugated  to  the  peptide,  promot-
ng  albumin  binding.3
The  difference  between  tirzepatide  and  other  medi-
ations  is  its  ability  to  act  on  two  different  receptors
t  the  same  time.  GLP-1  receptor  agonists,  such  as  exe-
atide,  liraglutide,  dulaglutide,  and  semaglutide,  which

t
h
a
t

2

awy

nly  stimulate  the  GLP-1  pathway,  help  lower  blood  sugar
nd  reduce  appetite,  but  their  effect  is  limited  to  one  path-
ay.  In  contrast,  tirzepatide’s  dual  action  results  in  greater

mprovements  in  both  blood  sugar  control  and  weight  loss,  as
een  in  recent  clinical  trials.  It  also  appears  to  be  better  tol-
rated  in  some  patients  because  the  GIP  part  of  the  molecule
ay  help  reduce  common  side  effects  like  nausea  and

omiting.  Overall  gastrointestinal  tolerability  seems  broadly
omparable  to  GLP-1  receptor  agonists;  however,  the  sug-
estion  that  GIP  receptor  activation  may  attenuate  nausea
emains  speculative  and  requires  further  validation.3,4

echanism  of  action  of  tirzepatide

irzepatide  is  a  novel  dual  receptor  agonist  that  targets
oth  the  glucose-dependent  insulinotropic  polypeptide  and
lucagon-like  peptide-1  receptors.  Studies  reveal  a  greater
egree  of  engagement  of  tirzepatide  for  the  GIP  recep-
or  than  the  GLP-1  receptor,  so  the  molecule  demonstrates
igher  affinity  for  the  GIP  receptor,  with  partial  agonism
t  the  GLP-1  receptor.5 Upon  subcutaneous  administration,
irzepatide  binds  to  and  activates  both  receptors,  leading
o  enhanced  insulin  release  from  the  pancreas,  suppression
f  glucagon  release,  slowing  of  gastric  emptying,  and  pro-
otion  of  satiety  by  central  mechanisms,  thereby  improving
ostprandial  and  overall  glycemic  control.  Furthermore,  GIP
eceptor  activation  provides  additional  metabolic  benefits,
uch  as  improved  adipocyte  insulin  sensitivity,  and  may  also
ounteract  the  gastrointestinal  side  effects  often  associ-
ted  with  GLP-1,  thus  enhancing  tolerability  and  adherence
o  therapy;  however,  these  hypotheses  require  further  val-
dation  The  synergistic  action  of  these  pathways  results
n  significant  reductions  in  HbA1c  and  substantial  weight
oss,  compared  to  those  observed  with  GLP-1  receptor  ago-
ists  alone.  Additionally,  tirzepatide  has  also  been  shown
o  increase  adiponectin  levels,  a  protein  hormone  that
egulates  glucose  and  fatty  acid  oxidation.  This  may  con-
ribute  to  favorable  effects  on  insulin  sensitivity  and  lipid
etabolism,  but  current  evidence  remains  limited.  In  the

URPASS  clinical  program,  tirzepatide  achieved  superior
eductions  in  HbA1c  compared  with  GLP-1  receptor  agonists,
hile  the  SURMOUNT  trials  demonstrated  substantial  weight

oss  in  individuals  with  obesity.4,6 Although  these  results
ighlight  the  therapeutic  potential  of  dual  agonism,  claims
f  cardiovascular  risk  reduction  should  remain  cautious  until
edicated  Cardiovascular  Outcome  Trials  (CVOTs)  are  fully
ublished.1,4,7,8

harmacokinetics  and  efficacy  of  tirzepatide

pon  injection,  tirzepatide  is  metabolized  into  single  amino
cids  in  different  tissues,  including  the  liver,  where  the
olypeptide  structure  undergoes  proteolytic  cleavage,  and

he  fatty  acid  side  chain  undergoes  oxidation  and  amide
ydrolysis.  This  fatty  acid  chain  helps  tirzepatide  bind  to
lbumin,  slowing  its  degradation  and  clearance.  Tirzepatide
akes  about  8---72  hours  to  reach  a  peak  serum  level.  It  has
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 half-life  of  5-days,  which  allows  for  the  weekly  subcuta-
eous  injection.  The  drug  metabolites  are  cleared  in  urine
nd  feces.9 The  earlier  reports  categorized  tirzepatide  as  a
‘second-line’’  therapy  following  GLP-1  receptor  agonists.10

owever,  current  ADA  (American  Diabetes  Association)  2024
nd  SBD  (Sociedade  Brasileira  de  Diabetes)  2024  guidelines
upport  its  early  use  in  selected  patients  based  on  clini-
al  characteristics  and  treatment  goals  rather  than  as  an
nconditional  first-line  agent.11,12

When  comparing  to  placebo  in  SURPASS-1,  there  was  a
2.11%  reduction  in  HbA1c  levels  at  5  mg  per  week  dosing
ith  a  5.4  kg  weight  reduction  compared  to  -0.86%  with  a
lacebo,  which  increased  to  a  -2.34%  reduction  in  HbA1c  and
0.5  kg  weight  reduction  when  reaching  the  highest  dose  of
5  mg  per  week  of  tirzepatide.4 In  SURPASS-2  (head-to-head
s.  semaglutide),  tirzepatide  produced  superior  reductions
n  both  HbA1c  and  body  weight.13 In  SURPASS-5,  tirzepatide
educed  HbA1c  by  up  to  -2.34%  and  body  weight  by  -10.5  kg
ver  40-weeks  in  a  dose-dependent  manner.  These  effects
re  comparable  to  semaglutide  for  glycemic  and  weight
anagement.14 When  administered  to  nondiabetic  patients,

n  SURMOUNT-1  (obesity  without  diabetes),  in  a  dose  of  5
o  15  mg  once  weekly,  tirzepatide  produced  remarkable
eductions  in  weight,  ranging  from  16.5%  to  22.4%  over  a
eriod  of  72-weeks.7 Owing  to  the  weight  loss  action,  it  is
ikely  to  have  an  indirect  effect  in  the  treatment  of  nonal-
oholic  fatty  liver  disease;  however,  this  indication  remains
nvestigational.15

osage  and  adverse  effects  of  tirzepatide

irzepatide  is  administered  once  weekly  by  subcutaneous
njection,  with  the  dose  gradually  increased  based  on
bA1c,  weight  response,  and  tolerability.  The  initial  2.5
g  dose  is  for  tolerability  rather  than  glycemic  efficacy,

o  treatment  typically  starts  at  2.5  mg  once  weekly,  then
fter  4-weeks,  the  dose  is  increased  to  5  mg,  with  further
ncreases  of  2.5  mg  at  ≥  4-week  intervals  if  needed.  The
aximum  dose  is  15  mg  weekly.  Evidence  of  dose  modifica-

ion  in  end-stage  renal  disease  and  advanced  liver  disease
s  limited,  and  use  during  pregnancy  or  lactation  should  be
voided  due  to  insufficient  safety  data.16

Tirzepatide  is  generally  well-tolerated,  with  most  side
ffects  being  dose  dependent.  The  most  common  side
ffects  are  gastrointestinal,  including  nausea,  diarrhea,
omiting,  constipation,  and  decreased  appetite,  particu-
arly  during  the  initial  weeks  of  treatment,  which  improve
ver  time.  Hypoglycemia  due  to  tirzepatide  is  rare  unless
irzepatide  is  combined  with  insulin  or  sulfonylureas.  Pan-
reatitis  has  been  reported,  but  causality  is  unproven.
allbladder  disease  (e.g.,  cholelithiasis)  and  acute  kidney

njury  have  been  described  as  associations,  often  related
o  dehydration  from  GI  losses.  Overall,  the  safety  profile
f  tirzepatide  closely  resembles  that  of  GLP-1  receptor
gonists,  with  careful  monitoring  recommended,  especially
uring  dose  titration.2,17

Tirzepatide  should  not  be  used  with  other  GLP-1  ago-

ists  and  must  be  used  cautiously  with  insulin  to  avoid
ypoglycemia.  It  can  reduce  the  effectiveness  of  oral  con-
raceptives  and  affect  the  absorption  of  other  oral  drugs
ue  to  delayed  gastric  emptying.  Contraindications  include
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 personal  or  family  history  of  medullary  thyroid  carcinoma,
EN-2  (Multiple  endocrine  neoplasia  type  2),  and  known
ypersensitivity  to  the  drug.  Routine  monitoring  should
nclude  HbA1c,  weight,  appearance  of  signs  of  adverse
ffects  such  as  GI  upset  and  pancreatitis,  and  new  thyroid
odules  on  therapy.13,18

Due  to  its  widespread  global  use  and  subcutaneous
oute  of  administration,  there  is  a  strong  need  to  better
nderstand  the  cutaneous  adverse  effects  associated  with
irzepatide.  While  tirzepatide’s  metabolic  benefits  have
een  well  documented,  adverse  effects  are  also  reported,
ith  cutaneous  reactions  needing  to  be  highlighted.  These

kin-related  side  effects  range  from  mild  injection  site
eactions  to  rare  but  potentially  serious  hypersensitivity
esponses.  This  review  aims  to  provide  a  detailed  overview
f  tirzepatide-induced  cutaneous  side  effects,  suggested
nderlying  mechanisms,  clinical  implications,  and  manage-
ent  strategies.  The  reported  skin-related  side  effects  to

irzepatide  are  summarized  in  Table  1.

njection  site  reactions

njection  Site  Reactions  (ISRs)  are  the  most  frequently
otable  tirzepatide-associated  skin-related  side  effects.14,19

hese  ISRs  typically  present  as  localized  redness  and  ery-
hema  around  the  injection  area,  mild  swelling  or  firmness
nd  induration,  pruritus,  and  discomfort  or  pain  during  and
fter  the  injection  at  the  injection  site.  Across  the  SUR-
ASS  clinical  trials,  injection  site  reactions  with  tirzepatide
ere  consistently  reported  in  approximately  2%---6%  of
atients,  compared  to  ≤  1%  with  placebo  or  active  com-
arators  (semaglutide,  dulaglutide,  insulin  degludec,  or
largine).4,13,14,19---21 Also,  according  to  the  FDA  prescribing
nformation,  injection-site  reactions  were  reported  more
requently  in  patients  who  developed  anti-tirzepatide  anti-
odies  (4.6%)  compared  to  patients  without  antibodies
0.7%).22

Although  incidence  appeared  slightly  higher  in  patients
ho  developed  anti-tirzepatide  antibodies,  this  represents

 correlation  rather  than  established  causality.  Mullin  et  al.,
eported  that  hypersensitivity  and  injection  site  reactions
ere  more  frequent  in  Treatment  Emergent  (TE)  Anti-Drug
ntibodies  (ADA)+  than  in  TE  ADA-  patients,  no  consistent
emporal  association  was  detected  between  the  time  of  the
vent  reporting  and  ADA  status,  and  most  events  resolved
rrespective  of  ADA  status.19

In  the  SURMOUNT  obesity  trials,  ISRs  rates  were  slightly
igher,  occurring  in  about  6%---8%  of  those  patients  who  used
irzepatide  for  weight  management,  compared  to  2%  in  the
lacebo  group.  Also,  the  reactions  were  usually  mild  and
esolved  on  their  own  within  a  few  days.6,7,23 The  risk  of
SRs  is  consistent  with  other  injectable  incretin  therapies.
SRs  likely  result  from  a  localized  immune  or  inflammatory
esponse  to  the  peptide,  excipients,  or  injection  trauma.
epeated  injections  in  the  same  area  can  increase  the  risk
f  irritation.19,24,25 The  important  differential  diagnosis  of
SRs  includes  cellulitis,  which  could  be  excluded  by  the  self-

imited  course  of  the  symptoms  and  the  absence  of  fever  and
ystemic  symptoms.24 Patient  education  on  site  rotation  and
septic  technique  is  essential  to  minimize  recurrence  and
omplications.
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Table  1  Reported  dermatologic  adverse  events  associated  with  tirzepatide.

Year  Study  Type  Dermatologic  Adverse
Event

Number  of  Patients  Affected  Dosage  Time  of  Onset  Management  Mechanism
Explanation

202113 SURPASS-2  (Phase
3 RCT)

Injection-site  reaction
and  hypersensitivity
reactions

Injection  site  reactions:  1.9%
(5  mg),  2.8%  (10  mg),  4.5%  (15
mg)
Hypersensitivity  reactions:
1.7%---2.8%

5  mg,  10  mg,  15
mg  weekly

Not  specified  Symptomatic
management,
often  self-limited

Possibly  related  to
local  immune
response  to
subcutaneous
injection  and/or
presence  of
anti-drug
antibodies

202120 SURPASS-3  (Phase
3 RCT)

Injection-site  reaction
and  hypersensitivity
reactions

ISRs:  <1%---2%
Hypersensitivity  reactions:
∼3% for  all  doses

5  mg,  10  mg,  15
mg  weekly

Not  specified  Often  mild  and
self-resolving

Local  immune
response;  similar
rate  to  insulin
degludec

202324 Case  Report  Injection  site  rash  1  2.5  mg  weekly  10-days
post-injection

Discontinuation  of
tirzepatide
induced  resolution
within  1  month

Not  specified

202425 Cross-Sectional
Analysis

Rash,  pruritus,  alopecia,
urticaria,  hyperhidrosis

Overall  skin  related  side
effects  of  tirzepatide  (14.22%):
Rash  (17.7%),  Pruritus  (12.9%),
Hyperhidrosis  (6%),  urticaria
(14.9%)  and  Alopecia  (22.7%)

Not  specified  Not  specified  Not  specified  Not  specified

202327 Case  Report  Biphasic  anaphylactic
reaction  (diffuse
urticarial  rash  and
angioedema  as  well  as
respiratory  and
cardiovascular  collapse),
Recurrence  of  symptoms
of  anaphylaxis  after  an
initial  resolution

1  5  mg  weekly  20  minutes
post-injection

Epinephrine,
methylpred-
nisolone,
diphenhydramine;
observation  in  ER
(It  is  suggested
that  patients  with
anaphylaxis  to
tirzepatide  might
benefit  from
desensitization
therapy)

IgE-independent
anaphylaxis  (there
was  no  prior
exposure  to
tirzepatide)

4



Anais
 Brasileiros

 de
 D

erm
atologia

 2026;101(1):501255

Table  1  (Continued)

Year  Study  Type  Dermatologic  Adverse
Event

Number  of  Patients  Affected  Dosage  Time  of  Onset  Management  Mechanism
Explanation

202429 Case  Report  Immediate-type  allergic
reaction  to  tirzepatide:
A sudden  onset  of  severe
disseminated  pruritus
and  a  generalized
urticarial  rash  on  arms,
hands,  back,  and  entire
body,  excluding  face  and
neck

1  Not  specified  (but
occurred  after  the
first  injection  of
tirzepatide)

10---15  minutes
post-injection

Antihistamines,
symptoms
resolved  upon
discontinuation

Possible
IgE-mediated
hypersensitivity

202532 Retrospective
Analysis

The  most  common:
Eczematous  reactions,
pruritus,  drug  eruptions,
hyperhidrosis,  alopecia

Overall,  690  reactions  (5.96%)
of the  total  reported  cutaneous
adverse  events:  Eczematous
reactions  (183  cases),  alopecia
(155  cases),  drug  eruption  (151
cases),  pruritus  (130  cases),
hyperhidrosis  (39  cases),  skin
discoloration  (8  cases),  life
threatening  reactions  (7
cases),  psoriasis  (4  cases),
acne  (5  cases),  nail  changes  (3
cases),  photosensitivity  (4
cases)

Not  specified  Not  specified  Not  specified  Not  specified5
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ypersensitivity  reactions

n  addition  to  the  local  injection  site  reactions,  tirzepatide
ay  cause  generalized  skin  rashes  such  as  maculopapu-

ar  eruptions,  urticarial  eruptions,  and,  in  rare  cases,
ore  serious  conditions  like  angioedema;  despite  being

are,  but  have  been  reported.  Across  the  SURPASS  stud-
es,  hypersensitivity  reactions  occurred  in  approximately
%---2%  of  tirzepatide-treated  patients,  slightly  higher  than
he  1%  reported  in  placebo  groups,  and  were  generally
ild  to  moderate  in  severity.4,13,14 In  immunogenicity  anal-

sis  study  by  Mullin  et  al.,  that  analyzed  seven  Phase  3
URPASS  studies,  the  rate  was  somewhat  higher  (∼3---4%),
ith  greater  incidence  in  antibody-positive  patients  (4.1%
s.  3.0%  in  antibody-negative),  though  this  difference  was
ot  clinically  meaningful  and  data  on  treatment-emergent
ntidrug  antibodies  and  hypersensitivity  remain  inconsis-
ent  across  studies,  with  no  clear  causal  link  established.19

urthermore,  patients  who  developed  treatment-emergent
ntidrug  antibodies  did  not  experience  severe  hypersensitiv-
ty  or  injection-site  reactions,  though  comprehensive  data
ere  lacking.19,26 Importantly,  hypersensitivity  is  recognized
s  a  class  effect  of  GLP-1  receptor  agonists,  and  vigilance
s  required.25 Patients  should  be  counseled  on  the  signs  of
ystemic  reactions  such  as  angioedema  or  anaphylaxis  and
nstructed  to  seek  urgent  medical  attention  if  these  occur.19

evere  allergic  reactions

lthough  extremely  rare,  severe  allergic  reactions,  including
naphylaxis  and  serum  sickness-like  cutaneous  and  systemic
ymptoms,  have  been  linked  to  tirzepatide.  These  require
mmediate  medical  attention.  The  FDA  has  issued  warning
abels  for  Mounjaro  and  Zepbound,  highlighting  these  risks
nd  advising  patients  to  be  vigilant  for  symptoms  like  facial
welling,  breathing  difficulty,  or  widespread  rash.22,27,28

The  exact  mechanisms  of  tirzepatide-induced  cutaneous
ide  effects  are  not  fully  elucidated,  but  several  hypothe-
es  exist.  Firstly,  the  immunogenicity  of  the  tirzepatide
ynthetic  peptide,  as  tirzepatide  may  be  recognized  as  for-
ign  by  the  immune  system,  triggering  local  or  systemic
mmune  responses.25 Formation  of  anti-drug  antibodies  was
ore  evident  in  patients  who  developed  hypersensitivity  and

njection  site  reactions  as  described  by  Mullins  et  al.19 Sec-
ndly,  the  injection  itself  can  include  minor  tissue  trauma,
ctivating  local  inflammatory  reaction  and  releasing  medi-
tors  and  cytokines.  Thirdly,  patients  with  pre-existing
llergies  or  sensitivities  to  GLP-1  analogs  or  tirzepatide
tself  might  be  predisposed  to  IgE-dependent  skin  reac-
ions  when  exposed  again  to  tirzepatide  due  to  structural
imilarities  as  a  form  of  cross-reactivity.27,29 Lastly,  the
reservatives  or  other  inactive  ingredients  might  stimulate
llergic  contact  dermatitis  or  irritant  reactions.  However,
echanistic  hypotheses  such  as  immunogenicity,  antidrug

ntibodies,  or  T---cell---mediated  responses  remain  specula-
ive.  Antibody  development  is  usually  non-neutralizing  and

hows  no  consistent  effect  on  pharmacokinetics,  efficacy,
r  safety.19 Reported  hypersensitivity  and  ISR  differences
n  antibody-positive  versus  antibody-negative  patients  are
mall  and  need  further  correlations.
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Clinically,  to  differentiate,  injection  site  reactions  usu-
lly  appear  within  hours,  are  usually  localized  and  limited  to
reas  like  the  abdomen,  thigh,  or  upper  arm,  and  they  are
elf-limiting,  resolving  within  1---3  days,  while  tirzepatide-
nduced  hypersensitivity  reactions  can  occur  days  to  weeks
fter  starting  therapy  and  may  include  generalized  itching,
rticarial  rash,  or  angioedema.  Severe  cases  may  involve
ever,  malaise  or  breathing  difficulty.  Diagnosis  is  mainly
linical  and  based  on  the  timing  of  symptom  onset  after  drug
nitiation.24,29 To  reduce  the  risk  of  skin-related  side  effects
f  tirzepatide,  patients  should  be  aware  of  the  common
kin  reactions.  It  is  better  to  advise  the  patients  to  rotate
njection  sites  and  use  the  correct  injection  technique.  Mild
eactions  can  be  treated  with  cold  compresses,  antihis-
amines,  or  topical  corticosteroids.  Severe  reactions  may
equire  stopping  the  drug  and  starting  corticosteroids.  Sys-
emic  corticosteroids  should  be  reserved  for  selected  severe
r  prolonged  reactions,  while  intramuscular  epinephrine
emains  the  first-line  emergency  treatment  for  anaphylaxis.
egular  monitoring  and  reporting  of  skin  reactions  help
mprove  understanding  and  safety  of  tirzepatide  use.24,27,30

kin  side  effect  profile:  Tirzepatide  versus  GLP-1
nalogues

egarding  the  skin-related  side  effects  of  semaglutide,  a
ecent  review  analyzed  22  studies  involving  255  patients.
he  common  dermatologic  adverse  events  included  injec-
ion  site  reactions  (3.5%),  which  were  more  frequent
ith  placebo  (6.7%),  and  higher  rates  of  altered  skin

ensations  such  as  paresthesia,  dysesthesia,  and  burning
ensation,  especially  with  a  high  dose  of  oral  semaglu-
ide  (50  mg  weekly).  Alopecia  has  been  reported  (up  to
.9%  in  one  study  of  oral  semaglutide),  compared  to  0.3%
n  placebo,  though  causality  remains  unproven,  represent-
ng  an  emerging  signal  requiring  further  study.  Two  cases
f  keratinocyte  carcinoma,  squamous  and  basal  cell  carci-
oma,  were  reported  among  258  patients  at  risk  receiving
emaglutide,  while  no  cases  were  observed  in  the  placebo
r  the  comparison  groups.  Rare  but  severe  side  effects
ncluded  angioedema,  bullous  pemphigoid,  leukocytoclastic
asculitis,  and  eosinophilic  fasciitis,  which  led  to  discon-
inuation  of  the  drug.  The  study  highlights  the  need  for
wareness  of  these  potential  dermatologic  reactions  and
alls  for  further  research  to  understand  their  mechanisms
nd  risk  factors.31 Therefore,  similar  injection  site  and
ypersensitivity  reactions  are  observed  with  GLP-1  recep-
or  agonists  like  liraglutide,  semaglutide,  and  dulaglutide,
nd  tirzepatide  does  not  appear  to  increase  the  incidence
r  severity  of  cutaneous  side  effects  compared  to  these
gents.4,30

In  the  SURPASS-2  and  SURPASS-3  clinical  trials,  both
ypersensitivity  and  injection-site  reactions  were  observed
ith  tirzepatide  treatment,  with  some  differences  com-
ared  to  semaglutide  and  insulin  degludec.  Injection-site
eactions  were  more  frequent  with  tirzepatide,  particularly
n  the  SURPASS-2  trial,  where  rates  increased  with  dose  (1.9%

t  5  mg,  2.8%  at  10  mg,  and  4.5%  at  15  mg)  compared  to  only
.2%  with  semaglutide.13 In  contrast,  in  the  SURPASS-3  trial,
he  incidence  of  injection-site  reactions  with  tirzepatide
as  lower  (<1%---2%)  and  comparable  to  insulin  degludec
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2%).  Hypersensitivity  reactions  with  tirzepatide  occurred  at
ates  of  1.7%  to  2.8%  in  SURPASS-2,  similar  to  semaglutide
2.3%),  and  consistently  at  3%  across  all  tirzepatide  doses  in
URPASS-3,  higher  than  insulin  degludec  (1%).20 These  find-
ngs  suggest  that  while  tirzepatide  may  cause  more  frequent
ocal  injection-site  reactions  than  semaglutide,  its  hyper-
ensitivity  risk  appears  mild  and  generally  comparable  to
ther  injectable  therapies.26

Furthermore,  a  cross-sectional  analysis  of  adverse  der-
atologic  events  reported  to  the  FDA  after  the  use  of
LP-1  agonists,  including  semaglutide  and  tirzepatide,

ound  that  dermatologic  adverse  events  were  reported  in
 percentage  of  6.08%  (4,896)  of  a  total  of  80,482  adverse
vents.  Liraglutide  accounted  for  the  highest  proportion  of
hese  skin-related  events  (45.85%),  followed  by  semaglu-
ide  (40.18%)  and  tirzepatide  (14.22%).  Notably,  there  was  a
86%  rise  in  dermatologic  reports  from  2022  to  2023,  align-
ng  with  the  broader  commercial  use  of  these  drugs.  The
ost  common  dermatologic  reactions  were  rash  (21.79%),
ruritus  (17.95%),  alopecia  (13.97%),  urticaria  (11.09%),  and
yperhidrosis  (10.76%).  While  all  three  GLP-1  receptor  ago-
ists  shared  these  top  five  reactions,  their  frequency  varied.
irzepatide  is  associated  with  a  lower  frequency  of  rash,
ruritus,  and  hyperhidrosis,  but  a  higher  frequency  of  alope-
ia  and  urticaria  compared  to  liraglutide  and  semaglutide.
eports  of  lipodystrophy  and  lipoatrophy  were  rare,  with
nly  five  combined  cases.25 These  findings  highlight  unique
ermatologic  safety  considerations  for  tirzepatide,  which
ay  be  relevant  when  counseling  patients  on  treatment

ptions.  It  should  be  noted  that  the  FDA  Adverse  Event
eporting  System  (FAERS)  data  are  subject  to  reporting  bias
nd  cannot  establish  incidence  or  causality.

The  findings  of  Mullins  et  al.,  in  their  comprehensive  anal-
sis  of  patients  treated  with  tirzepatide  in  seven  Phase  3
tudies,  revealed  that  51.1%  of  patients  developed  ADA  dur-
ng  the  treatment  period.  Notably,  hypersensitivity  reactions
ccurred  in  4.1%  of  ADA-positive  patients,  compared  to  3.0%
n  ADA-negative  patients.  Similarly,  injection  site  reactions
ere  reported  in  4.6%  of  ADA-positive  patients,  versus  0.7%

n  those  without  ADA,  suggesting  that  immunogenicity  may
ontribute  to  these  adverse  events.  These  reactions  were
redominantly  mild  to  moderate  in  severity  and  resolved
ndependently  of  ADA  status  or  titer  levels.  Importantly,  the
evelopment  of  ADA  did  not  impact  the  pharmacokinetics  or
fficacy  of  tirzepatide,  indicating  that  immunogenicity  did
ot  adversely  affect  the  drug’s  performance.19

In  the  same  context,  a  retrospective  review  of  cutaneous
dverse  events  associated  with  semaglutide,  dulaglutide,
irzepatide,  lixisenatide,  liraglutide,  and  exenatide  found
hat  the  five  most  common  cutaneous  reactions  associ-
ted  with  GLP-1  agonists  were  eczematous,  pruritus,  drug
ruptions,  hyperhidrosis,  and  alopecia.  Life-threatening
utaneous  adverse  events  accounted  for  2.17%  of  all  cuta-
eous  reactions,  with  no  statistically  significant  differences
bserved  between  drug  types.  Tirzepatide  is  associated
ith  a  lower  overall  rate  of  reported  skin-related  adverse

eactions  compared  to  other  GLP-1  agonists,  particu-
arly  exenatide,  dulaglutide,  and  liraglutide.  Tirzepatide

ccounted  for  690  reactions,  which  is  5.96%  of  the  total
eported  cutaneous  adverse  events,  much  lower  than  exe-
atide  (42.4%),  dulaglutide  (20.1%),  and  liraglutide  (16.9%).
egarding  specific  skin  effects  of  tirzepatide,  the  most
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eported  adverse  reaction  was  eczematous  reactions  (183
ases),  followed  by  alopecia  (155  cases),  drug  eruption  (151
ases),  pruritus  (130  cases),  hyperhidrosis  (39  cases),  skin
iscoloration  (8  cases),  and  life-threatening  reactions  (7
ases).  Compared  to  other  agents,  tirzepatide  had  signi-
cantly  fewer  reports  of  pruritus,  hyperhidrosis,  and  drug
ruptions.  Reports  of  rare  cutaneous  events  such  as  psoria-
is,  acne,  nail  changes,  and  photosensitivity  were  anecdotal
nd  extremely  infrequent.  These  retrospective  findings  are
uggestive  of  a  relatively  favorable  cutaneous  safety  profile
or  tirzepatide,  though  not  definitive.32

esthetic  changes  associated  with  tirzepatide  use

apid  or  massive  weight  loss,  induced  by  agents  like
emaglutide  and  tirzepatide,  or  after  bariatric  surgery,  is
ssociated  with  a  significant  reduction  in  subcutaneous  fat
issue  volume,  predisposing  to  tissue  laxity.  This  is  caused
y  the  loss  of  mechanical  support  provided  by  fat,  which
an  lead  to  significant  changes  in  skin  structure,  includ-
ng  decreased  collagen  synthesis  and  altered  collagen  fiber
omposition,  and  contribute  to  reduced  skin  firmness  and
ncreased  laxity.  Studies  show  a  decrease  in  thick  collagen
bers  and  an  increase  in  thin  collagen  fibers,  with  a  rise  in
lastic  fiber  density  to  maintain  skin  elasticity.  The  loss  of
nderlying  fat  and  impaired  collagen  cross-linking  weakens
he  extracellular  matrix,  reducing  mechanical  skin  stabil-
ty  and  causing  skin  sagging  and  folds.  Additionally,  skin  is
irectly  affected  by  the  diminished  absorption  of  various
utrients  and  vitamins,  such  as  vitamin  A  and  D,  that  are
rucial  for  collagen  synthesis,  and  reductions  in  key  enzymes
nvolved  in  collagen  production  and  persistent  inflamma-
ion  after  weight  loss  further  degrade  skin  integrity  and
lasticity,  especially  in  areas  like  the  abdomen,  arms,  and
highs.33---35

Facial  lipoatrophy  associated  with  GLP---1---induced
eight  loss  (popularly  termed  ‘Ozempic  face’)  is  described
s  the  characteristic  facial  changes  seen  in  some  individ-
als  using  Ozempic  (semaglutide).  These  changes  typically
nclude  facial  volume  and  fat  loss,  skin  sagging,  hollowing
f  the  cheeks  and  temples,  more  prominent  nasolabial  folds
nd  jawline,  and  an  accelerated  aging  appearance.  These
esthetic  changes  are  secondary  to  rapid  weight  loss  and
ot  a  direct  pharmacologic  toxicity  of  the  drug,  as  patients
n  semaglutide  can  lose  around  10.9%  of  their  body  weight
n  six  months.36---38 It  is  not  a  direct  pharmacologic  side
ffect  of  semaglutide,  but  it  is  a  severely  annoying  der-
atological  cosmetic  compromise.38 Semaglutide-induced

at  loss  can  significantly  affect  collagen  synthesis,  skin
lasticity,  alter  dermal  structure,  and  induce  changes  in
eneral  dermal  health  and  skin  appearance.  Fat  loss  also
lters  adipokine  levels  and  inflammatory  responses,  further
mpacting  skin  elasticity.  However,  mechanistic  explana-
ions,  such  as  altered  adipokines,  inflammatory  responses,
nd  impaired  collagen  metabolism,  remain  speculative.
ome  studies  observed  regional  fat  loss  in  facial  areas,  resul-
ing  in  noticeable  aesthetic  changes,  but  more  studies  are

eeded  to  fully  understand  semaglutide’s  direct  effects  on
kin.39,40

Although  the  pharmacological  treatments  of  obesity  offer
 balanced  alternative  to  surgery  and  promote  a  gradual
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at  loss,  which  helps  maintain  skin  integrity,  reduced  food
ntake  due  to  drugs  like  tirzepatide  and  semaglutide  may
till  lead  to  nutrient  deficiencies,  such  as  vitamin  D,  B12,
nd  protein,  affecting  skin  health,  making  dietary  support
ssential  during  treatment.  Tirzepatide  has  been  shown  to
roduce  greater  weight  loss  compared  to  semaglutide.  In
linical  trials,  patients  treated  with  tirzepatide  are  more
ikely  to  achieve  10%  or  greater,  and  15%  or  greater  weight
oss  and  experience  larger  reductions  in  body  weight  at  3-,  6-

 and  12-months.4,41 Therefore,  tirzepatide  is  also  suspected
o  cause  facial  fat  loss  and  changes  in  skin  elasticity  and  col-
agen  synthesis  due  to  rapid  weight  loss.  Patients  should  be
ade  aware  of  these  potential  side  effects  to  better  manage

xpectations  and  seek  appropriate  care  if  needed.
These  aesthetic  changes  not  only  affect  physical  appear-

nce  but  also  have  a  profound  psychosocial  impact,  including
educed  self-esteem,  dissatisfaction  with  body  image,  and
motional  distress.  Despite  the  focus  on  metabolic  and
eight-related  outcomes,  skin  laxity  remains  an  under-

ecognized  consequence  that  can  undermine  treatment
atisfaction  and  long-term  adherence.  To  address  this  issue,
n  integrated  therapeutic  approach  is  essential,  including
he  use  of  collagen  biostimulators  such  as  Poly-L-Lactic
cid  (PLLA)  and  Calcium  Hydroxyapatite  (CaHA)  to  restore
kin  firmness  by  stimulating  collagen  production,  comple-
ented  by  energy-based  devices  like  High-Intensity  Focused
ltrasound  (HIFU),  fractional  radiofrequency,  and  CO2 laser.
hile  no  large-scale  studies  have  yet  combined  tirzepatide

herapy  with  anti-laxity  treatments,  clinical  evidence  sup-
orts  their  synergistic  use  in  patients  undergoing  substantial
eight  loss.  This  multidisciplinary  strategy  ensures  not
nly  metabolic  improvement  but  also  preservation  of  aes-
hetic  and  psychological  well-being.40,42 These  management
trategies  are  extrapolated  from  bariatric  surgery  literature
nd  represent  expert  opinion,  as  no  controlled  studies  have
valuated  them  in  tirzepatide-treated  patients.

ermatological  therapeutic  benefits  of  tirzepatide

irzepatide,  by  significantly  improving  glycemic  control
n  patients  with  type  2  diabetes,  may  lead  to  a reduc-
ion  in  several  diabetes-related  cutaneous  manifestations.
hronic  hyperglycemia  is  known  to  contribute  to  a  variety
f  skin  conditions,  such  as  diabetic  dermopathy,  necrobiosis
ipoidica,  acanthosis  nigricans,  and  increased  susceptibil-
ty  to  infections  due  to  impaired  immune  response  and
oor  circulation.  With  tirzepatide’s  dual  GIP  and  GLP-1
eceptor  agonism,  patients  can  achieve  substantial  improve-
ents  in  HbA1c  and  insulin  sensitivity,  which  can  enhance

kin  barrier  function,  promote  wound  healing,  and  reduce
he  occurrence  of  skin  infections.  Clinical  observations
ave  noted  improvements  in  conditions  such  as  candidia-
is  and  bacterial  folliculitis  with  better  glycemic  control.
urthermore,  improved  metabolic  profiles  may  also  alle-
iate  pruritus  and  reduce  skin  dryness,  both  commonly
eported  in  diabetic  patients.  GLP-1  agonists  are  suggested

o  exert  potential  immunomodulatory  effects,  such  as  redu-
ing  proinflammatory  cytokines  and  altering  immune  cell
opulations;  however,  these  remain  speculative  rather  than
stablished.  Therefore,  tirzepatide’s  metabolic  benefits  can
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xtend  beyond  glucose  regulation  and  may  positively  impact
kin  health  in  individuals  with  diabetes.7,43

Anecdotal  evidence  from  case  reports  has  suggested
ossible  dermatological  benefits.  A  recent  case  report
escribed  significant  hair  regrowth  with  improvement  in  hair
ensity  within  6-months  of  tirzepatide  at  a  dose  of  2.5  mg
eekly  for  the  first  3-months  followed  by  an  increase  of  5  mg
eekly,  in  addition  to  improvement  in  insulin  resistance  and
eight  loss  in  a  male  patient  with  androgenic  alopecia,  sug-
esting  that  improved  insulin  sensitivity  through  tirzepatide
ight  promote  hair  growth,  control  dihydrotestosterone  lev-

ls,  and  release  miniaturization  of  the  dermal  papilla  of
air  follicles.44 Similarly,  tirzepatide  induced  remarkable
mprovement  in  a  male  patient  with  a 30-year  history  of
ecalcitrant  Folliculitis  Decalvans  (FD)  with  symptom  relief
nd  hair  regrowth,  following  the  initiation  of  tirzepatide  for
eight  management.  The  case  highlighted  that  tirzepatide
ould  help  to  restore  immune  tolerance  to  follicular  micro-
iota,  and  also  pointed  to  the  potential  anti-inflammatory
nd  immunomodulatory  properties  of  tirzepatide  in  man-
ging  FD,  a  chronic  and  refractory  dermatologic  disorder.
his  single  case  highlights  a potential  anti-inflammatory
nd  immunomodulatory  effect,  though  causality  remains
nproven,  and  controlled  studies  are  needed.45 Additionally,

 recent  case  report  documented  significant  improvements
n  Hidradenitis  Suppurativa  (HS)  severity  and  dermatology
uality  of  life  scores  following  combined  treatment  with
irzepatide,  initiated  at  2.5  mg/0.5  mL  weekly  and  increased
o  7.5  mg/0.5  mL  weekly,  and  infliximab.46 Given  the  anec-
otal  nature  of  these  reports,  their  findings  should  be
nterpreted  with  caution.  HS  is  a chronic  skin  disorder  where
besity  is  prevalent  in  up  to  75%  of  patients,  aiding  in  the
ystemic  inflammatory  state  and  a  higher  body  mass  index
s  positively  correlated  with  disease  severity.47

GLP-1  receptor  agonists  are  suspected  to  have  a  poten-
ial  therapeutic  role  in  inflammatory  skin  diseases  such
s  psoriasis  and  HS.  In  psoriasis,  these  agents  have  been
inked  to  significant  reductions  in  Psoriasis  Area  and  Sever-
ty  Index  (PASI)  scores,  likely  through  the  downregulation
f  pro-inflammatory  cytokines  like  TNF-� and  modulation
f  immune  pathways,  including  the  enhancement  of  periph-
ral  regulatory  T-cell  function.  In  HS,  GLP-1  agonists  have
een  associated  with  decreased  systemic  inflammation  and
mproved  patient  quality  of  life.  These  findings  support  fur-
her  exploration  of  GLP-1  agonists,  including  tirzepatide,
s  adjunctive  treatments  in  dermatologic  conditions  cha-
acterized  by  chronic  inflammation.31,48,49 However,  these
bservations  remain  preliminary,  and  controlled  studies  are
ssential  before  definitive  conclusions  can  be  drawn.

Lipodystrophy  syndromes  are  characterized  by  visible
ipoatrophy  and  abnormal  fat  redistribution,  which  man-
fest  dermatologically  as  acanthosis  nigricans,  eruptive
anthomas,  or  impaired  wound  healing.  These  dermato-
ogic  manifestations  often  precede  or  accompany  profound
etabolic  complications  such  as  severe  insulin  resistance,

ypertriglyceridemia,  and  hepatic  steatosis.50 Importantly,
hile  metreleptin  remains  a  cornerstone  for  generalized

orms,  its  efficacy  in  partial  lipodystrophy  is  limited,

nderscoring  the  relevance  of  alternative  therapies.  Der-
atologists  frequently  encounter  lipodystrophy  within  the

ontext  of  connective  tissue  disease-associated  forms
e.g.,  juvenile  dermatomyositis---related  acquired  general-
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Table  2  Dermatological  therapeutic  benefits  of  tirzepatide.

Dermatologic  Condition  Proposed  Mechanism  Clinical  Evidence  Remarks

Diabetes-related  cutaneous
manifestations
(dermopathy,  necrobiosis
lipoidica,  acanthosis
nigricans,  infections,
pruritus,  xerosis)

Improved  glycemic  control,
enhanced  insulin  sensitivity,
better  circulation,  reduced
proinflammatory  cytokines,
possible  immune
modulation

Observational  data  &
indirect  evidence  from
improved  HbA1c,
triglycerides,  weight7,43

Improvement  likely
secondary  to  metabolic
effects;  immunomodulation
still  speculative

Hair disorders
(androgenetic  alopecia)

Improved  insulin  sensitivity,
weight  reduction,  potential
impact  on
dihydrotestosterone  and
release  dermal  papilla
miniaturization

Case  report:  significant  hair
regrowth  with  improvement
in  hair  density  within
6-months  of  tirzepatide  at  a
dose  of  2.5  mg  weekly  for
the  first  3-months  followed
by an  increase  of  5  mg
weekly,  in  addition  to
improvement  in  insulin
resistance  and  weight  loss
in a  male  patient  with
androgenic  alopecia44

Anecdotal;  causality  not
proven

Folliculitis decalvans  Possible  restoration  of
immune  tolerance  to
follicular  microbiota,
anti-inflammatory  and
immunomodulatory
properties

Case  report:  significant
improvement  and  hair
regrowth  after  tirzepatide
initiation  with  symptoms
relief45

Single  case;  controlled
studies  lacking

Hidradenitis suppurativa  Weight  reduction,
decreased  systemic
inflammation,  improved
metabolic  profile;  potential
synergy  with  biologics  (e.g.,
infliximab)

Case  report:  Marked
improvements  in  HS
severity  and  dermatology
quality  life  scores  following
combined  treatment  with
tirzepatide,  initiated  at  2.5
mg/0.5  mL  weekly  and
increased  to  7.5  mg/0.5  mL
weekly,  and  infliximab46

Promising,  but  based  on
anecdotal  data

Psoriasis Downregulation  of  TNF-�,
modulation  of  immune
pathways,  increased  Treg
activity

Evidence  with  GLP-1
agonists;  limited  but
suggestive  relevance  to
tirzepatide49

Preliminary;  further  studies
needed

Lipodystrophy  syndromes
(with  cutaneous  stigmata:
acanthosis  nigricans,
eruptive  xanthomas,
impaired  wound  healing,
dermatomyositis-
associated

Dual  GIP/GLP-1  agonism
improves  insulin  sensitivity,
reduces  ectopic  lipid
accumulation,  lowers
triglycerides,  suppresses
glucagon

Observational  cohort  (n  =
17): ↓BMI  (-1.7  kg/m2),
↓HbA1c  (−1.1%),  ↓TG  (-65
mg/dL),  ↓insulin  use  (-109
U/day);  only  mild  GI
effects52

Particularly  relevant  when
metreleptin  efficacy  is
limited;  tirzepatide  may
alleviate  secondary  skin
sequelae
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zed  lipodystrophy)  and  inherited  syndromes  with  cutaneous
tigmata.51 Tirzepatide  improves  metabolic  control  by
nhancing  insulin  sensitivity,  stimulating  glucose-dependent
nsulin  secretion,  suppressing  glucagon,  delaying  gas-
ric  emptying,  and  reducing  ectopic  lipid  accumulation.
ecently,  in  an  observational  cohort  of  17  patients  with
artial  and  generalized  lipodystrophy,  treatment  with

irzepatide  over  a  median  of  8.7-months  led  to  significant
eductions  in  BMI  (-1.7  kg/m2),  HbA1c  (-1.1%),  triglycerides
-65  mg/dL),  and  insulin  requirements  (-109  units/day),
ith  only  mild  gastrointestinal  side  effects.  These  metabolic
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mprovements  are  directly  relevant  to  dermatology,  as
etter  glycemic  and  lipid  regulation  may  alleviate  sec-
ndary  cutaneous  sequelae  of  lipodystrophy,  underscoring
irzepatide’s  promise  as  an  adjunctive  therapy  within  inter-
isciplinary  management  of  lipodystrophy.52

Overall,  dermatological  benefits  of  tirzepatide,  which
re  summarized  in  Table  2,  remain  an  emerging  area  of

nvestigation.  Interdisciplinary  collaboration  between  der-
atology  and  endocrinology  is  encouraged  to  better  define

ts  potential  role  in  skin  disease  management.
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onclusion and future perspectives

irzepatide  is  an  effective  therapeutic  option  for  type  2
iabetes  mellitus  and  obesity,  used  either  as  a  first-line
r  add-on  agent  depending  on  patient  characteristics  in
lignment  with  ADA  and  SBD  guidelines.  Cutaneous  side
ffects,  primarily  injection  site  reactions,  are  common
ut  usually  mild  and  manageable,  whereas  hypersensi-
ivity  and  severe  allergic  reactions  are  rare  but  require
rompt  recognition  and  intervention.  Proper  patient  edu-
ation,  injection  technique,  and  clinical  monitoring  are
ssential  to  mitigate  risks  and  optimize  therapeutic  out-
omes.  Beyond  its  adverse  effects,  tirzepatide  may  also
ffer  preliminary  dermatologic  benefits,  including  poten-
ial  improvements  in  inflammatory  skin  diseases  such  as
soriasis,  hidradenitis  suppurativa,  as  well  as  androgenic
lopecia.  These  observations  remain  anecdotal,  and  con-
rolled  dermatology-focused  clinical  studies  and  registries
re  needed  to  establish  efficacy.

As  tirzepatide  use  expands,  real-world  data  will  better
efine  its  safety  profile,  including  cutaneous  effects.  Future
esearch  should  focus  on  studies  to  understand  immune
eactions  at  the  molecular  levels,  identifying  patient  risk
actors  for  hypersensitivity,  developing  formulations  with
educed  immunogenicity,  and  exploring  desensitization  pro-
ocols  for  patients  who  benefit  metabolically  but  have  mild
ypersensitivity.
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Abstract  Acne  vulgaris  is  a  chronic  inflammatory  condition  with  multifactorial  pathogene-
sis. Despite  the  availability  of  numerous  treatment  options,  there  remains  a  need  for  safe,
well-tolerated,  and  microbiome-preserving  therapies.  This  narrative  review  explores  recent
advances  in  non-pharmacological  acne  treatments,  focusing  on  various  microbiome  modulation
strategies.  It  highlights  emerging  therapeutic  modalities  and  their  potential  impact  on  clini-
cal practice.  Key  findings  from  recent  studies  are  summarized,  providing  insights  for  future

research and  practical  applications  in  dermatology.
© 2025  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/).
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cne  vulgaris  is  a  chronic  inflammatory  skin  condition
ith  multifactorial  pathogenesis,  involving  abnormal  ker-
tinization,  sebum  overproduction,  inflammation  of  the
ilosebaceous  unit,  microbial  colonization  by  Cutibacterium

cnes,  and  dietary  influences.1,2 Although  numerous  effec-
ive  treatments  are  currently  available,  such  as  retinoids,
ntibiotics,  and  hormonal  agents,  they  are  often  limited  by

� Study conducted at the Department of Dermatology, Faculty of
edicine, Universidad de Los Andes, Santiago, Las Condes, Chile.
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dverse  effects,  antimicrobial  resistance,  and  disruption  of
he  skin  microbiome.  These  limitations  have  intensified  the
earch  for  alternative  therapies  that  can  restore  microbial
alance,  modulate  host-microbe  interactions,  and  enhance
afety  and  tolerability.3

The  cutaneous  microbiome  plays  a fundamental  role
n  maintaining  skin  barrier  integrity  and  regulating  local
mmune  responses.  Its  dysregulation  can  exacerbate  inflam-
ation,  impair  immune  tolerance,  and  promote  the

vergrowth  of  pathogenic  microorganisms,  mechanisms  that
re  increasingly  associated  with  persistent  or  treatment-

4
esistant  acne.
Consequently,  microbiome-targeted  approaches  have

merged  as  a  promising  and  innovative  field  in  acne  treat-
ent.  Advances  in  understanding  the  microbiome’s  role  in
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V.  Burckhardt-Bravo,  R.  Fu

utaneous  immunity  and  inflammation  have  opened  new
venues  for  developing  safer,  more  personalized  therapies
hat  address  dysbiosis  while  preserving  microbial  diversity.5

This  narrative  review  provides  an  overview  of  emerging
on-pharmacological  strategies,  including  topical  probi-
tics,  postbiotics,  live  biotherapeutic  products,  biotech-
ological  phytocomplexes,  bacteriophages,  vaccines,  gut-
kin-axis  interventions,  and  energy-based  modalities  such
s  photodynamic  therapy.  These  strategies  aim  to  achieve
linical  efficacy  while  preserving  or  restoring  microbiome
alance,  representing  a  paradigm  shift  in  the  contemporary
anagement  of  acne  vulgaris.

ethods

 comprehensive  literature  review  was  conducted  to  iden-
ify  recent  studies  on  non-pharmacological  treatments  for
cne,  focusing  on  microbiome  modulation  strategies.  The
eview  included  articles  published  between  2022  and  2024,
xcluding  those  focused  solely  on  scar  treatments,  while
onsidering  studies  addressing  all  severities  of  inflamma-
ory  acne  vulgaris.  The  search  strategy  prioritized  clinical
rials,  Randomized  Controlled  Trials  (RCTs),  meta-analyses,
nd  systematic  reviews.  To  ensure  relevance,  filters  were
pplied  to  include  only  studies  published  between  2022
nd  2024.  Searches  were  conducted  on  December  29,
024,  across  multiple  databases,  including  PubMed,  Google
cholar,  MEDLINE,  the  Cochrane  Central  Register  of  Con-
rolled  Trials  (CENTRAL),  and  ClinicalTrials.gov.  Additionally,

 snowballing  technique  was  employed  to  identify  relevant
tudies  cited  in  the  reviewed  literature.  This  review  is  based
xclusively  on  previously  published  research  and  excludes
ny  original  studies  conducted  by  the  authors.  Table  16---28

ummarizes  the  key  studies  included  in  this  narrative  review.

athogenesis  of  acne  vulgaris

cne  vulgaris  is  a  chronic  inflammatory  skin  condition  affect-
ng  the  pilosebaceous  units,  driven  by  multiple  factors  such
s  hyperseborrhea,  follicular  hyperkeratinization,  localized
mmune-mediated  inflammation,  and  dysbiosis  of  the  skin
icrobiome,  particularly  involving  Cutibacterium  acnes  (C.

cnes).4 The  critical  role  of  skin  microbiome  dysbiosis  in
he  onset  and  progression  of  acne  has  reshaped  therapeu-
ic  strategies.  As  our  understanding  of  the  interplay  between
he  skin  microbiome  and  host  immunity  deepens,  the  focus  is
hifting  from  traditional  antibiotic  treatments  to  innovative
icrobiome-targeted  therapies.29

kin  microbiome  and  acne  development

he  skin  microbiome  is  a  dynamic  ecosystem  of  microor-
anisms,  including  bacteria,  viruses,  fungi,  and  their
urrounding  environment,  that  plays  an  essential  role  in
aintaining  skin  health.29 Among  these  microorganisms,
.  acnes, a  Gram-positive  anaerobic  bacterium,  predomi-

ates  in  sebaceous  gland-rich  areas.30 Typically  a  commensal
rganism,  C.  acnes  contributes  to  skin  homeostasis  by  low-
ring  pH  through  the  release  of  free  fatty  acids  and  by
nhibiting  the  growth  of  pathogens  such  as  Staphylococcus

(
n
t
a

2

Ferrada  and  F.  Valenzuela

ureus  and  Streptococcus  spp.31 However,  under  conditions
f  dysbiosis,  C.  acnes  may  adopt  a  pathogenic  role,  pro-
oting  skin  inflammation  through  lipase-mediated  sebum

ydrolysis  and  free  fatty  acid  release.4

The  IA1  phylotype  of  C.  acnes  has  been  identified  as
articularly  virulent  due  to  its  ability  to  form  biofilms  and
ctivate  inflammatory  pathways  via  Th17-mediated  immune
esponses,  including  Interleukin-17  (IL-17),  a  key  cytokine
n  acne  pathogenesis.30,32 Additionally,  Staphylococcus  spp.
ave  emerged  as  significant  contributors  to  acne  pathogene-
is,  acting  as  pathobionts  or  disease  modulators.33 Dysbiosis
s  further  exacerbated  by  increased  seborrhea,  perpetuating

 cycle  of  chronic  inflammation  and  immune  dysregulation.3

mpact  of  conventional  acne  treatments  on  the
icrobiome

onventional  acne  treatments,  such  as  topical  retinoids,
enzoyl  peroxide,  and  oral  antibiotics,  primarily  tar-
et  C.  acnes  and  modulate  its  associated  inflammatory
athways.  However,  these  approaches  often  disrupt  the
kin  microbiome,  leading  to  microbial  imbalances  that
avor  opportunistic  pathogens  and  undermine  cutaneous
omeostasis.34,35 The  overuse  of  antibiotics  has  been  linked
o  adverse  effects  such  as  resistance  development  and  fur-
her  microbial  disruption.34 This  increasing  awareness  has
hifted  treatment  strategies  from  solely  eradicating  C.  acnes
o  restoring  microbiome  balance  and  diversity,  highlight-
ng  the  need  for  innovative  therapeutic  alternatives.4,30

onsequently,  microbiome-focused  therapies,  summarized
n  Fig.  1,  have  emerged  as  promising  strategies.  These
pproaches  aim  to  address  dysbiosis  and  modulate  the
kin  microbiome  without  the  negative  consequences  often
ssociated  with  traditional  treatments.36 They  emphasize
estoring  microbial  equilibrium  and  reducing  inflammation,
epresenting  a significant  shift  toward  sustainable  and  tar-
eted  acne  management.

on-pharmacological  microbiome-targeted
pproaches  in  acne  treatment

opical  probiotics
opical  probiotics  and  postbiotics  have  emerged  as  promis-
ng  alternatives  to  antibiotics  by  modulating  the  skin
icrobiota.4 In  a  double-blind,  placebo-controlled  trial  con-
ucted  in  79  patients  wild  mild-to-moderate  acne  vulgaris,
ebeer  et  al.  (2022)  evaluated  a  topical  cream  containing
actobacillus  rhamnosus  GG,  Lactiplantibacillus  plantarum
CFS1,  and  Lacticaseibacillus  pentosus  KCA1  applied  twice

aily  for  eight  weeks.  The  treatment  significantly  reduced  C.
cnes  and  Staphylococcus  spp.  colonization,  while  increas-
ng  Lactobacillus  spp.  abundance,  likely  due  to  decreased
ipase  activity  and  lactic  acid  production.  Clinically,  inflam-
atory  lesion  counts  decreased  significantly  compared  with
lacebo  at  weeks  4,  8,  and  12,  with  a  34.4%  reduction  at
eek  4 in  the  active  group  versus  1.7%  in  the  placebo  group
p  <  0.001).  Although  the  exact  Mean  Difference  (MD)  was
ot  reported,  the  reduction  was  statistically  significant.  Fur-
hermore,  the  topical  probiotic  cream  was  well  tolerated
nd  improved  skin  hydration.6
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Table  1  Comparative  overview  of  key  studies  included  in  this  narrative  review.6---28

Authors  /
Year

Therapy  Study  Design  Patients  Objective  Intervention  Key  Findings  Safety  Conclusion

Lebeer
et  al.  /
20226

Topical
Probi-
otics

Double-
blind,
placebo-
controlled
clinical
trial.

79  patients
mild-to-
moderate
acne.

To  evaluate  the
efficacy  and
safety  of  a
cream  with
lactobacilli  in
modulating  the
skin
microbiome
and  improving
acne.

Topical  cream
containing  L.
rhamnosus  GG,
L. plantarum
WCFS1,  L.
pentosus  KCA
applied  twice
daily  for
8-weeks.

Reduced  C.  acnes  and
Staphylococcus  spp.
colonization;  increased
Lactobacillus  spp.
abundance.  Clinically,
inflammatory  lesions
decreased  and  skin
hydration  improved.

Well
tolerated,
mild
erythema  in
few
patients.

Topical
lactobacilli
significantly
improved  acne
and  modulated
microbiome
composition.
Findings
suggest
potential  but
require
replication  in
larger  RCTs.

Sathikulpakdee
et al.  /
20227

Topical
Probi-
otics

Single-blind
RCT.

104  patients
with  mild-
to-moderate
acne.

To  evaluate  the
efficacy  and
safety  of
probiotic-
derived  lotion
compared  to
2.5%  benzoyl
peroxide.

Lotion  with
cell-free
supernatant  of
L. paracasei
MSMC  39-1  vs.
2.5%  benzoyl
peroxide,
applied  twice
daily  for  4
weeks.

Both  groups  showed
within-group  reductions
in  inflammatory  lesions,
with  no  statistically
significant  difference
between  treatments  (p  =
0.23).  Probiotic  lotion
reduced  erythema  from
baseline  (p  <  0.001).

Well
tolerated;
fewer  side
effects
(erythem,
itching,
scaling)  in
probiotic
group.

Probiotic-
derived  lotion
was  safe,  with
comparable
efficacy  to
benzoyl
peroxide.
Evidence
remains
preliminary  and
requires  larger
trials.

Casari et  al.
/  20228

Topical
Probi-
otics

Open-label
pilot  clinical
study.

29  patients
with  mild-
to-moderate
acne.

To  evaluate  the
efficacy  and
safety  of  a
probiotic  and
hyaluronic
acid-based
serum.

Nightly
application  of
serum  with  L.
paracasei
LiveSkin88  +
hyaluronic  acid
for  28  days.

Significant  reduction  in
papules/pustules  at  day
14  and  28  (p  <  0.0001);
erythema,  skin  hydration
and  affected  facial  area
also  improved  (p  <  0.05)

No  adverse
events;  high
patient
satisfaction.

Probiotic  serum
improved
inflammatory
lesions  and
hydration.
Preliminary
evidence,
requiring
replication  in
controlled
RCTs.

3
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Table  1  (Continued)

Authors  /
Year

Therapy  Study  Design  Patients  Objective  Intervention  Key  Findings  Safety  Conclusion

Karoglan
et  al.  /
20199

LBPs  Open-label
Pilot  Study

14  patients
with  mild-
to-moderate
acne.

To  evaluate
safety  and
efficacy  of
applying
non-pathogenic
C.  acnes
strains.

Hydrogel
formulations
with  specific
non-pathogenic
C.  acnes
strains;  applied
for  5  weeks.

Significant  reduction  in
non-inflammatory  lesions
in  both  groups  (p  =  0.029
and 0.036).  No  effect  on
inflammatory  lesions.

No  severe
adverse
effects
reported

Microbiome
modulation
through
non-pathogenic
C.  acnes  strains
shows  promise
as  a  potential
treatment  for
acne.

Knödlseder
et al.  /
202410

LBPs  Preclinical
(murine
model  +  in
vitro).

5  mice
(genetically
modified  C.
acnes
group),  9
mice
(control
group).

To  evaluate
feasibility  of
engineered  C.
acnes
expressing
NGAL  for
sebum
modulation.

C.  acnes
engineered  to
express  NGAL,
applied  to
murine  skin
and  sebocyte
cultures.

Sebum  production  was
significantly  reduced  in
sebocyte  cultures
treated  with  NGAL.  No
increase  in
pro-inflammatory
cytokines  (IL-1�,  IL-6,
TNF-�).

No  adverse
effects
observed

Engineered  C.
acnes  shows
promise  for
targeted  sebum
modulation;
evidence
remains  limited
to  in  vitro  and
murine  models.

AOBiome /
published
data
202211

LBPs  Phase  IIb
RCT,  double-
blind,
placebo-
controlled.

358  adult
patients
with  mild-
to-moderate
acne.

To  evaluate
efficacy  and
safety  of
topical
Nitrosomonas
eutropha  B244.

N.  eutropha
B244  topical
spray  applied
daily  for  12
weeks.

Significantly  higher
proportion  achieving  IGA
success  (score  0---1)  vs
placebo  (OR  2.45;  95%  CI
1.08---5.56;  p  =  0.03);
inflammatory  lesions  not
significantly  different.

Well-
tolerated,
with  no
treatment-
emergent
adverse
events
reported.

The  topical
application  of
Nitrosomonas
eutropha
significantly
improved  acne,
presenting  an
alternative  for
managing  mild-
to-moderate
acne.

Han et  al.  /
202212

Topical
Postbi-
otic

Randomized,
placebo-
controlled,
split-face
study.

20  patients
with  mild-
to-moderate
acne  (IGA
2---3).

To  evaluate  the
efficacy  and
safety  of  a
lotion
containing
Enterococcus
faecalis  CBT
SL-5  extract.

E.  faecalis  CBT
SL-5  lotion
applied  to  one
side  of  the
face;  vehicle
lotion  to  the
other,  twice
daily  for
4-weeks.

Significant  improvement
in global  acne  scores  at
all  time  points  (week  2
p=0.009;  week  4
p=0.005;  week  6
p<0.001);  reduced  C.
acnes  density  on  treated
side.

No  serious
adverse
effects
reported.

Topical
postbiotics
with  E.  faecalis
CBT  SL-5
extract
improved  acne
and  reduced  C.
acnes  density.
Promising
results,  but
larger  RCTs  are
required.
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Table  1  (Continued)

Authors  /
Year

Therapy  Study  Design  Patients  Objective  Intervention  Key  Findings  Safety  Conclusion

Ho  et  al.  /
202213

Topical
Postbiotic

RCT  20  patients
with  acne
vulgaris.

To  evaluate  the
efficacy  of  a
co-fermented
postbiotic  with
collagen  in
improving
acne,  reducing
inflammation,
and  promoting
skin  healing.

Co-fermented
topical  gel
(TYCA06/AP-
32/CP-9  with
collagen),
applied  twice
daily  for
4-weeks.

Significant  improvement
in  skin  hydration  (+4.5%;
p<0.05),  reduced
erythema  (−7.1%;
p<0.01)  and  brown  spots
(−8.7%;  p<0.001);
nonsignificant  sebum
reduction  (−6.2%);
downregulation  of  TSLP
and  IL-33.

Well
tolerated,
no  adverse
effects
reported

The  postbiotic
formulation
was  safe  and
showed
improvements
in  hydration,
erythema,  and
pigmentation.
Further
validation  in
larger  trials  is
needed.

Guerra-
Tapia
et al.  /
202414

Biotechnological
Phytocom-
plexes

Open-label
prospective
study.

43  patients
with  truncal
mild-
moderate
acne.

To  evaluate  the
effect  of  a
lotion
containing  a
biotechnologi-
cal
phytocomplex,
on  bacterial
diversity  and
clinical
outcomes  in
truncal  acne.

Lotion
containing
plant-based
phytocom-
plexes  (C.
sinensis  and  M.
citrifolia  callus
lysates),
niacinamide
4%,  succinic
acid  2%,
applied  twice
daily  for
8-weeks.

Inflammatory  lesions
reduced  by  52.1%  (p  =
0.006);  IGA  decreased  by
27.6%  (p  <  0.001),  with
60.5%  of  patients
achieving  ≥1-point
improvement;  C.  acnes
relative  abundance
decreased.  Erythema
reduced  by  18.3%  (p  =
0.007);  desquamation
reduced  by  63.8%  (p  =
0.02).

The
treatment
was  well
tolerated,
with  only
two  cases  of
mild  itching
reported.

Preliminary
evidence  of
efficacy  on
inflammatory
lesions  and
microbiota,  but
open-label
design  limit
interpretation;
RCTs  are
needed.

De Lucas
et  al.  /
202415

Biotechnological
Phytocom-
plexes

Open-label,
prospective
study.

44  patients
with  mild-
to-moderate
acne.

To  evaluate  the
effect  of  a
facial  cream
gel  containing
a  biotechnolog-
ical
phytocomplex
on  skin
microbiota
balance  and
clinical  acne
severity.

Topical
application  of  a
facial  cream
gel  containing
C.  sinensis  and
M.  citrifolia
callus  lysates,
niacinamide
4%,  succinic
acid  2%,
applied  daily
for  8-weeks.

Inflammatory  lesions
reduced  by  47.3%  (p  <
0.001);
non-inflammatory  lesions
reduced  by  31.1%  (p  =
0.05);  significant  IGA
improvement  (p  <
0.001).  No  95%  CI
reported.

Well,
tolerated
with  no
severe
adverse
effects.

Phytocomplex
improved  both
inflammatory
and  non-
inflammatory
lesions,  but
small
open-label
design  and  lack
of  CI  limit
conclusions;
RCTs  required.
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Kim
et  al.  /
201916

Bacteriophage
therapy

Experimental
preclinical,
murine
model

Nine
Hairless  1
(HR-1)  mice.

To  evaluate  the
effect  of
bacteriophage
therapy  on  C.
acnes-induced
inflammation  in
a  mouse  acne
model.

HR-1  mice
were  injected
intradermally
with  C.  acnes
(109 CFU/�L)
followed  by
bacteriophage
therapy  in  the
treatment
group.

Reduced  inflammatory
nodule  size,  decreased
epidermal  thickness  and
microcomedones;  trends
to  lower  CD8+  T-cells,
neutrophils,  IL-1�  and
MMP-3  (not  statistically
significant,  no  95%  CI
reported).

No
adverse
effects
observed

Early  preclinical
evidence  that
phages  may
reduce  C.
acnes-induced
inflammation,  but
findings  limited  by
lack  of  significant
immunohisto-
chemical
effects.

Lam
et al.  /
202117

Bacteriophage
therapy

Experimental
preclinical,
murine
model

24  male
BALB/c
mice  with
MDR  C.
acnes
infection.

To  evaluate  the
therapeutic
effect  of  a
newly  isolated
lytic
bacteriophage
(TCUCAP1)
against  C.
acnes.

Intraperitoneal
injection  of  C.
acnes, followed
by application
of TCUCAP1
bacteriophage
in a
hydroxyethyl
cellulose
cream.

Significant  reduction  in
inflammatory  lesions;
reduced  IL-1�  (p  <  0.05)
and  caspase-3  (p  <  0.01).
No  95%  CI  reported.

No
severe
adverse
effects
reported

TCUCAP1
effectively
reduced  MDR  C.
acnes-induced
inflammation,
suggesting
potential  as  an
alternative  for
antibiotic-
resistant
acne.

Golembo
et al.  /
202218

Bacteriophage
therapy

Phase  1
randomized,
double-
blind,
vehicle-
controlled
clinical
trial.

75  patients
with  mild-
to-moderate
acne.

To  evaluate  the
safety,
tolerability,
and  ability  of  a
topical
bacteriophage
gel (BX001)  to
reduce  C.
acnes  burden
on  facial  skin.

BX001  (three  C.
acnes-specific
bacterio-
phages)
formulated  into
hydroxyethyl
cellulose  gel,
applied  once
daily  for
4-weeks.

High-dose  BX001
significantly  reduced  C.
acnes  load  vs.  vehicle
(from  day  14---35,  p  =
0.036).  No  lesion  counts,
IGA,  or  relapse  outcomes
reported;  no  95%  CI
provided.

Well  tol-
erated;
no
serious
adverse
events;
pre-
served
micro-
biome
diversity.

BX001  showed
targeted
antibacterial
effect,  but  clinical
efficacy  remains
unproven;  RCTs
with  standardized
clinical  endpoints
are  needed.

Eguren
et al.  /
202419

Oral
Probiotics

Randomized,
double-
blind,
placebo-
controlled
clinical
trial.

81  patients
with  mild-
to-moderate
acne  (42
probiotic,
39  placebo).

To  evaluate  the
efficacy  and
safety  of  an
oral  probiotic
formulation  in
improving  acne
severity.

Daily  capsule
with  Lacticas-
eibacillus
rhamnosus
(CECT  30031)  +
Arthrospira
platensis
(BEA  IDA  0074B),
1  ×  109

CFU/day  for  12
weeks.

The  probiotic  group
exhibited  a  significant
reducion  in
non-inflammatory  lesions
(-8.06;  95%  CI  -  15.37  to
-0.74;  p  =  0.03)  and
improvement  in  acne
severity.

Well  tol-
erated,
only  mild
digestive
discom-
fort
reported.

Oral  probiotic
treatment  was
safe  and  effective,
significantly
improving  acne
severity  and  lesion
reduction.
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Rinaldi
et  al.  /
202220

Oral  pro-
biotics

Randomized,
double-
blind,
placebo-
controlled
clinical  trial

114  patients
with  mild  to
moderate
acne.

To  assess
efficacy  and
safety  of  a
multi-strain
probiotic  +
botanicals  on
acne  and
microbiome
balance.

Dietary
supplement
containing
probiotics  (Bifi-
dobacterium
breve  BR03,
Lacticaseibacil-
lus  casei  LC03,
Ligilactobacil-
lus  salivarius
LS03)  and
botanical
extracts
(lupeol  from
Solanum
melongena  and
Echinacea
extract).

Reduction  in
inflammatory  lesions,
along  with  improved
erythema,
desquamation,  and
sebum  secretion  in  the
supplement  group
compared  to  placebo.  C.
acnes  and  S.  aureus
levels  decreased,  while
beneficial  S.  epidermidis
increased  on  the  skin.

Well-
tolerated
treat-
ment,  no
serious
adverse
events
reported

The
combination  of
probiotics  and
botanical
extracts
reduced  acne
severity  and
improved  skin
microbiome,
supporting  its
potential  as  an
adjuvant
therapy  for
inflammatory
acne.

Da Rocha
et  al.  /
202321

Oral  pro-
biotics

Randomized,
double-
blind,
placebo-
controlled
clinical  trial

212  patients
with  mild-
to-moderate
acne  (107
treatment,
105
placebo).

To  assess  the
efficacy  of  an
oral  probiotic
combined  with
fixed-dose
topical
treatment
(benzoyl
peroxide  +
adapalene)
versus  the
same  topical
treatment  with
a placebo.

Oral  probiotic
(Lactobacillus
acidophilus,
Bifidobac-
terium  lactis)  +
topical
adapalene  0.1%
+  benzoyl
peroxide  2.5%
for  90-days,
followed  by  90
days  of
probiotic  or
placebo  alone.

Higher  proportion
achieved  IGA  0---1  in
probiotic  group  vs
topical  alone  (p  <  0.05).
Significant  improvement
in  global  acne  severity.
95%  CIs  not  reported

Well  tol-
erated,
mild
gastroin-
testinal
events  in
probiotic
group.

Oral  probiotics
combined  with
topical  therapy
improved
outcomes  and
should  be
considered  as
adjuvant  for
acne
management

Huang et  al.
/  202422

Omega-3
Fatty
Acids

Randomized
controlled
clinical  trial
+ animal
model
study.

40  patients
with
moderate-
to-severe
acne  +  20
healthy
controls.

To  evaluate  the
role  of  �-3
fatty  acids  in
acne  treatment
and  gut
microbiota
modulation.

Isotretinoin
alone  vs.
isotretinoin  +
�-3 fatty  acids
(2400  mg/day)
for  12-weeks.

GAGS  scores  improved
(15.1  ±  4.5  vs.  18.7  ±
4.9; MD  =  -3.6;  p  =  0.02).

Well  tol-
erated;
mild
gastroin-
testinal
discom-
fort  in
some
patients.

Omega-3  fatty
acids  may  serve
as  an  effective
adjuvant  to
isotretinoin,
potentially
modulating  gut
microbiota  and
reducing
inflammation.
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Jung  et  al.  /
201423

Omega-3
Fatty
Acids

Randomized,
double-
blind,
controlled
trial

45  patients
with  mild  to
moderate
acne.

To  evaluate  the
effects  of  �-3
and  GLA  sup-
plementation
on  acne  lesion
counts  and
severity.

Daily  supple-
mentation  with
�-3  fatty  acids
(2000  mg/day
EPA  +  DHA)  or
�-linoleic  acid
(GLA,  400
mg/day)  vs.
control  for
10-weeks.

�-3  group:  inflammatory
lesions  reduced  43%
(from  10.1  ±  3.2  to  5.8
±  3.4),
non-inflammatory  lesions
reduced  20%  (from  23.5
±  9.2  to  18.9  ±  8.3).
Cunliffe  grade  improved
from  2.4  to  1.7.  GLA
group  showed  similar
improvements.  95%  CI
not  reported.

Well
tolerated;
some  mild
gastroin-
testinal
discomfort.

Omega-3  and
GLA  supple-
mentation
appear  safe
and  effective
as  adjuvant
therapies  for
mild-to-
moderate
acne,  though
evidence  is
limited  to  small
early-phase
trials.

Yang et  al.  /
202124

ALA-PDT  Prospective
clinical
study

15  patients
with
moderate-
to-severe
acne
vulgaris.

To  examine  the
effects  of
ALA-PDT  on  the
skin
microbiome,
(impact  on  C.
acnes  and
microbial
diversity).

Four  sessions  of
5%  ALA-PDT  at
two-week
intervals.  Skin
microbiome
samples  were
taken  before
treatment  and
before  the  final
session.

Reduction  in  C.  acnes
abundance;  increase  in
Bacillus  and
Lactococcus;
improvement  in  overall
microbial  diversity.  Shift
toward  a  eubiotic
profile.  No  95%  CI
reported.

Well
tolerated,
only  mild
erythema
observed

ALA-PDT
modulated  the
skin
microbiome  by
reducing  C.
acnes
abundance  and
enhancing
overall
microbial
diversity,
supporting  its
role  in
microbiome
modulation.

Guo et  al.  /
202325

ALA-PDT  Prospective
observa-
tional
study

18  patients
with  severe
acne  +  8
healthy
controls.

To  evaluate  the
effects  of
ALA-PDT  on
microbiome
composition.

ALA-PDT  once  a
week  for
3-weeks.  Skin
microbiome
was  analyzed
before  and
after  treatment
using  16S
ribosomal  RNA
sequencing.

Increase  in  microbial
diversity;  restoration  of
Pseudomonas, Gordonia,
Leptotrichia, and
Mycobacterium  (genera
often  depleted  in  acne).
C. acnes  levels  remained
unchanged.  No  95%  CI
reported.

No  major
adverse
effects
reported.

ALA-PDT
modulates  skin
microbiota
composition  in
severe  acne
patients,
potentially
contributing  to
its  therapeutic
effect.
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Zhang  et  al.
/  202326

M-PDT  Multicenter
RCT

152  patients
with
moderate-
to-severe
acne  (77
M-PDT  vs.
75 ISO)

To  compare  the
efficacy  and
onset  of  action
of  M-PDT
versus  low-dose
ISO  in  patients
with  moderate-
to-severe
acne.

Up  to  5-weekly
sessions  of
M-PDT
following
manual
comedone
extraction  vs.
low-dose
isotretinoin
(0.5
mg/kg/day)  for
6-months.

M-PDT  achieved  50%
clinical  improvement
after  1-week,  compared
with  8-weeks  for
isotretinoin.  Comparable
efficacy  at  2,  4,  and
6-months.  No  95%  CI
reported.

M-PDT
caused  only
local  skin
irritation,
while  ISO
was
associated
with
systemic
side  effects
in  70.6%  of
patients.

M-PDT  offers
faster  onset,
fewer  systemic
adverse
effects,  and
comparable
efficacy,
making  it  a
promising
alternative.

Kim et  al.  /
202327

SJW-  PDT
vs.  IAA-
PDT

Randomized,
double-
blind,
split-face,
vehicle-
controlled
clinical  trial

31  patients
with  mild-
to-moderate
acne

To  compare  the
efficacy  of
SJW-PDT  vs.
IAA-PDT  for
acne  treatment
and  assess  their
skin
rejuvenation
effects.

Split-face
design:  one
side  treated
with  SJW-PDT
and  the  other
with  IAA-PDT.

SJW-PDT  reduced  acne
lesions  by  56.5%  at
1-week  and  65.9%  at
4-weeks;  sebum
production  decreased  by
27.9%.  IAA-PDT  was  also
effective  but  less
pronounced.  No  95%  CI
reported.

No  reported
adverse
effects  in
both  groups.

Both  protocols
were  effective;
SJW-PDT
provided
stronger
clinical  and
sebosuppres-
sive
effects.

Zheng et  al.
/  202428

Curcumin-

PDT.

Experimental
in  vitro
study.

Tested  on  C.
acnes
bacterial
cultures  and
biofilms.

To  assess  the
effect  of
curcumin-
based  PDT  on
C.  acnes
biofilms.

25  clinical  C.
acnes  strains
were  tested  for
antibiotic
resistance  and
biofilm
formation
capabilities.
Biofilms  were
treated  with
curcumin-PDT.

Curcumin-PDT
significantly  reduced  the
survival  of
antibiotic-resistant  C.
acnes.  Biofilm  structure
was  disrupted,  with
increased  permeability
and  bacterial  cell  death.
No 95%  CI  reported.

Not  assessed
in vivo

Curcumin-
based  PDT
showed  potent
anti-biofilm
and
antibacterial
activity  against
C. acnes  in
vitro,
supporting  its
potential  as  a
future  photo-
sensitizer;
clinical  efficacy
remains
untested.

C. Acnes: Cutibacterium Acnes; RCT, Randomized Controlled Trial; LBPs, Live Biotherapeutic Products; S. Aureus:  Staphylococcus Aureus;  S. Epidermidis: Staphylococcus Epidermidis;
IGA, Investigator Global Assessment; GAGS: Global Acne Grading System; PDT, Photodynamic Therapy; MDR, Multi-Drug-Resistant; IAA, Indole-3-Acetic Acid; ALA, 5-Aminolevulinic Acid;
SJW, St. John’s Wort; ISO, Isotretinoin; M-PDT, Modified red light 5-aminolevulinic acid PDT; GLA, Gamma-Linolenic Acid.
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Figure  1  Different  microb

Sathikulpakdee  et  al.  (2022)  conducted  a  single-blind
CT  including104  patients  to  compare  a  probiotic-derived

otion  containing  the  cell-free  supernatant  of  L.  paracasei
SMC  39-1  with  2.5%  benzoyl  peroxide.  After  four  weeks,
oth  groups  showed  significant  within-group  reductions  in
nflammatory  lesion  counts  (p  <  0.001  for  both),  with  no
tatistically  significant  difference  between  treatments  (p  =
.23).  The  probiotic  lotion  also  significantly  reduced  ery-
hema  index  from  baseline  (from  22.9  ±  1.9  to  21.4  ±  2.1
t  week  4,  p  <  0.001),  and  showed  a  favorable  tolerability
rofile,  with  fewer  adverse  events  (7.69%)  compared  with
enzoyl  peroxide  (26.92%).7

In  a  smaller  open-label  pilot  study,  Casari  et  al.  (2022)
valuated  a  serum  containing  Lactobacillus.  paracasei  Live-
kin88  combined  with  hyaluronic  acid  in  29  patients  with
ild-to-moderate  acne,  applied  nightly  for  28  days.  The

reatment  led  to  a  statistically  significant  reduction  in  the
umber  of  papules  and/or  pustules  (p  <  0.0001).  By  day
4,  the  mean  number  of  papules  and/or  pustules  decreased
rom  7.9  ±  4.0  (mean  value  ±  SD)  at  baseline  to  4.7  ±
.0  (95%  CI),  with  improvements  maintained  through  day
8  (mean  4.5  ±  3.8).  Erythema  also  showed  a  a  modest  but
ignificant  improvement  (p  <  0.0001),  while  skin  hydration
ncreased  from  53.5  ±  22.0  to  64.7  ±  19.9  arbitrary  units  (p

 0.0001;  95%  CI).  The  facial  area  affected  by  acne  signifi-

antly  improved  after  28  days  (p  <  0.05).  No  adverse  events
ere  reported,  and  patient  satisfaction  was  high.8

Taken  together,  these  trials  underscore  the  strain-specific
enefits  of  topical  probiotics  in  acne  management,  ranging

c
3
t
t

10
-targeted  acne  treatments.

rom  reductions  in  inflammatory  lesions  to  improvements  in
rythema  and  hydration.  However,  current  evidence  remains
reliminary.  Limitations  include  small  sample  sizes,  short
ollow-up  periods,  heterogeneous  formulations,  and  the
act  that  only  one  trial  to  date  has  been  double-blind
nd  placebo-controlled.  Replication  in  larger,  high-quality
CTs  with  standardized  clinical  outcomes,  including  lesion
ounts,  Investigator’s  Global  Assessment  (IGA)  scores,  and
elapse  or  recurrence  rates,  is  essential  to  establish  the
fficacy,  safety,  and  generalizability  of  topical  probiotics  in
cne  care.

ive  biotherapeutic  products
merging  literature  also  highlights  the  potential  benefit  of
ive  Biotherapeutic  Products  (LBPs),  a  novel  class  of  thera-
eutics  incorporating  live  bacteria  into  topical  formulations
esigned  to  modulate  the  skin  microbiota  and  address  local-
zed  dysbiosis.37 Various  LBP  formulations  using  C.  acnes
trains  have  been  investigated.

Karoglan  et  al.  (2019)  conducted  an  open-label  pilot
tudy  in  14  patients  with  mild-to-moderate  acne  to  assess
hether  non-pathogenic  C.  acnes  strains  could  modulate  the

kin  microbiome.  Participants  received  one  of  two  hydro-
el  formulations  for  five  weeks.  Non-inflammatory  lesion

ounts  decreased  significantly  in  both  groups:  from  62  to
7  (mean  reduction  ---  25  lesions;  p  =  0.029)  and  from  54
o  35  (mean  reduction  −  19  lesions;  p  =  0.036).  Inflamma-
ory  lesion  counts  showed  no  significant  changes  (p  >  0.26).
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Anais  Brasileiros  de  Derm

icrobiome  analysis  revealed  colonization  by  the  applied
trains,  with  no  irritation  or  flare-ups  reported,  support-
ng  the  safety  and  feasibility  of  this  microbiome-modulating
pproach.9

Knödlseder  et  al.  (2024)  developed  an  engineered  C.
cnes  strain  expressing  Neutrophil  Gelatinase-Associated
ipocalin  (NGAL),  a  protein  involved  in  lipid  regulation.
n  sebocyte  cultures,  NGAL  reduced  sebum  production
y  approximately  twofold  within  48  hours,  an  effect
omparable  to  isotretinoin  10  �M  (p  <  0.0001).  NGAL
roduced  by  recombinant  E.  coli  reduced  sebum  1.7-fold
ut  was  less  effective  than  the  engineered  C.  acnes.
mportantly,  no  cytotoxicity  or  apoptosis  was  observed.
n  murine  models,  the  engineered  strain  colonized  the
kin  and  maintained  NGAL  expression  without  increasing
ro-inflammatory  cytokines  such  as  IL-1�, IL-6,  or  TNF-�,
nderscoring  its  potential  as  a  safe  approach  for  targeted
ebum  modulation.10

AOBiome’s  Phase  IIb  trial  (NCT02832063)  investigated
he  topical  application  of  Nitrosomonas  eutropha  B244,
n  ammonia-oxidizing  bacterium,  in  358  patients  with
ild-to-moderate  acne.  The  randomized,  double-blind,
lacebo-controlled  design  tested  treatment  for  12-weeks.
ompared  to  placebo,  B244  yielded  a  significantly  higher
roportion  of  participants  reaching  Investigator’s  Global
ssessment  (IGA)  success,  defined  as  a  post-baseline  score
f  0  or  1  (Odds  Ratio  =  2.45;  95%  CI  1.08---5.56;  p  =
.03).  Inflammatory  lesion  counts  showed  a  numerical,  but
ot  statistically  significant,  improvement  versus  placebo.
he  formulation  was  well  tolerated,  with  no  treatment-
mergent  adverse  events  reported.11

These  findings  underscore  the  potential  of  LBPs  to  intro-
uce  a  paradigm  shift  in  acne  therapy,  focusing  on  microbial
omposition  and  host-microbe  interactions.  However,  cur-
ent  evidence  remains  preliminary.  Karoglan  et  al.  provided
nly  pilot  open-label  data  without  a  control  group  (n  =  14).
nödlseder  et  al.  demonstrated  promising  effects,  but  only
n  vitro  and  in  murine  models.  AOBiome’s  Phase  IIb  trial  rep-
esents  the  most  robust  clinical  evidence  to  date,  though  its
rimary  outcome  was  not  achieved  in  the  intention-to-treat
nalysis.  Larger,  standardized,  and  controlled  trials  are  war-
anted  to  confirm  the  clinical  efficacy,  durability,  and  safety
f  LBPs  in  acne  management.

opical  postbiotics
ostbiotics,  defined  as  preparations  of  inanimate  microor-
anisms  and/or  their  components  that  provide  health
enefits  to  the  host,  have  demonstrated  multiple  benefits
or  the  skin  microbiome,  including  enhancing  skin  barrier
unction  and  promoting  the  growth  of  beneficial  endogenous
acteria.38 For  acne  management,  various  postbiotics  have
hown  potential  in  restoring  microbial  balance  and  reducing
cne  severity  through  their  anti-inflammatory  and  antimi-
robial  effects.39

Emerging  evidence  highlights  the  effectiveness  of
ermentation-derived  products,  such  as  Enterococcus  fae-
alis  CBT  SL-5  extract,  as  a  safe  and  well-tolerated  topical

ption  for  reducing  acne  severity  and  addressing  skin
icrobiome  dysbiosis.12 Han  et  al.  (2022)  conducted  a ran-
omized,  placebo-controlled,  split-face  comparative  study
n  20  patients  with  mild-to-moderate  acne.  Participants
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pplied  a  lotion  containing  E.  faecalis  CBT  SL-5  extract  twice
aily  for  four  weeks.  The  treated  side  showed  significantly
reater  IGA  improvement  scores  compared  with  the  con-
rol  side  at  all  time  points:  week  2  (1.65  ±  0.81  vs  1.05

 0.51;  p  =  0.009),  week  4  (1.80  ±  0.83  vs  1.15  ±  0.49;
 =  0.005),  and  week  6  (2.15  ±  0.88  vs  1.05  ±  0.51;  p  <
.001).  Additionally,  C.  acnes  density  decreased  significantly
n  the  treated  side,  whereas  no  significant  changes  occurred
n  the  control  side.  No  treatment-related  adverse  effects
ere  reported.  Confidence  intervals  were  not  reported  in

he  original  publication.12

Similarly,  Ho  et  al.  (2022)  performed  a  randomized  clin-
cal  trial  evaluating  a co-fermented  postbiotic  formulation
ontaining  probiotic  strains  TYCA06,  AP-32,  and  CP-9  com-
ined  with  collagen  in  20  patients  with  acne  vulgaris.  The
ormulation  was  applied  twice  daily  for  four  weeks.  The
ormulation  significantly  improved  skin  hydration  (+  4.5%
rom  baseline;  p  <  0.05),  reduced  erythema  intensity  by
.1%  (p  <  0.01),  and  decreased  the  number  of  brown  spots
y  8.7%  (p  <  0.001).  Sebum  production  showed  a  non-
ignificant  reduction  of  6.2%.  In  vitro  assays  demonstrated
ownregulation  of  Thymic  Stromal  Lymphopoietin  (TSLP)
nd  Interleukin-33  (IL-33)  expression  in  human  keratinocyte
ultures,  supporting  an  anti-inflammatory  effect.  The  treat-
ent  was  well-tolerated  with  no  adverse  events.  Confidence

ntervals  were  not  reported.13

Although  these  early-phase  trials  suggest  potential  bene-
ts,  clinical  evidence  supporting  topical  postbiotics  in  acne
emains  exploratory.  Both  Han  et  al.  and  Ho  et  al.  relied
n  small  samples  and  short  follow-up  durations,  lacked
tandardized  acne  endpoints,  and  assessed  heterogeneous
ormulations.  The  split-face  design  used  by  Han  introduces
bserver  bias,  while  Ho  et  al.  primarily  evaluated  surrogate
nd  cosmetic  outcomes.  To  establish  the  translational  appli-
ability  of  topical  postbiotics,  future  studies  should  employ
dequately  powered  randomized  controlled  trials  with  stan-
ardized  clinical  and  microbiome-informed  outcomes.

iotechnological  phytocomplexes
ecent  studies  have  evaluated  biotechnological  phytocom-
lexes  in  acne  treatment,  highlighting  their  antibiofilm  and
icrobiota-modulating  properties.  These  formulations  com-
ine  metabolomes  derived  from  plant  stem  cell  cultures  of
amellia  sinensis  and  Morinda  citrifolia.  C.  sinensis  exhibits
nti-inflammatory  effects  by  reducing  IL-6,  IL-8,  TNF-�, and
XCL  levels,  along  with  antiseborrheic  and  antibiofilm  prop-
rties.  Meanwhile,  M.  citrifolia  inhibits  biofilm  formation
nd  blocks  bacterial  communication,  contributing  to  micro-
iota  rebalancing.14,15

A  novel  phytocomplex  lotion  containing  Canonia  allysis©,
iacinamide  4.00%  and  succinic  acid  2.00%  was  evaluated
n  two  open-label  trials  in  patients  with  mild-to-moderate
acial  and  truncal  acne.14,15 Guerra-Tapia  et  al.  (2024)  con-
ucted  a  prospective  open-label  study  in  43  subjects  with
ild-to-moderate  truncal  acne,  treated  for  eight  consecu-

ive  weeks  (56  days).  The  application  of  this  phytocomplex
educed  inflammatory  lesions  by  52.1%  (p  =  0.006)  and  acne

everity  by  27.6%  on  the  IGA  scale,  with  60.5%  of  patients
chieving  ≥  1-point  improvement  (p  <  0.001).  Microbiome
nalysis  showed  a  significant  decrease  in  C.  acnes  relative
bundance  (66.4%  to  58.1%,  p  =  0.009),  indicating  partial



nes-

m
0
o
t

l
t
4
b
a
a

s
l
w
g
i
s
r
p
t
i
r
m
u
t

B
C
a
b
p
C
e
m

t
p
i
i
f
i
i
H
n
l
e
m
e
0
w

e
c
t
t
r
(
T
I
g

a
w
a

w
i
a
p
e
c
i
l
a

V
V
a
a
n
t
m
a
c
g
a
p
a
i

i
o
f
d
d
t
l
i
a
fi
v
m

i
e
a
a
n
s
w

G
T
s
m
r
r
m

V.  Burckhardt-Bravo,  R.  Fu

icrobial  rebalancing.  Erythema  decreased  by  18.3%  (p  =
.007)  and  desquamation  by  63.8%  (p  =  0.02).  No  seri-
us  adverse  events  were  reported,  supporting  favorable
olerability.14

Similarly,  De  Lucas  et  al.  (2024)  conducted  an  open-
abel  study  in  44  patients  with  mild-to-moderate  facial  acne,
reated  for  eight  weeks.  Inflammatory  lesions  decreased  by
7.3%  (p  <  0.001),  while  non-inflammatory  lesions  decreased
y  31.1%,  with  borderline  significance  (p  =  0.05).  IGA  scores
lso  improved  significantly  at  day  56  (p  <  0.001).  No  serious
dverse  events  occurred.15

Despite  these  encouraging  findings,  the  clinical  evidence
upporting  biotechnological  phytocomplexes  remains  pre-
iminary.  Both  studies  were  open-label,  non-randomized,
ith  modest  sample  sizes  (n  =  43  and  n  =  44),  lacked  control
roups,  and  did  not  report  95%  Confidence  Intervals,  limiting
nterpretation  of  effect  sizes.  Moreover,  both  evaluated  the
ame  proprietary  formulation  and  were  industry-sponsored,
aising  concerns  regarding  potential  conflicts  of  interest  and
ublication  bias.  Although  reported  outcomes  include  statis-
ically  significant  reductions  in  acne  severity  and  microbial
mbalance,  the  lack  of  independent,  adequately  powered
andomized  controlled  trials  with  standardized  clinical  and
icrobiome-informed  endpoints  limits  external  validity  and

nderscores  the  need  for  further  research  to  establish  their
herapeutic  role  in  acne  care.

acteriophages
ontrolling  the  inflammatory  response  is  a  primary  goal  in
cne  treatment,  particularly  given  the  rise  of  antimicro-
ial  resistance.  Bacteriophage  therapy  has  emerged  as  a
otential  alternative  due  to  its  ability  to  specifically  target
.  acnes  while  preserving  beneficial  microbes.  This  strat-
gy  may  help  restore  microbial  balance  and  maintain  skin
icrobiota  homeostasis.40,41

Preclinical  studies  provide  the  initial  evidence  for
his  approach.  Kim  et  al.  (2019)  tested  C.  acnes-specific
hages  in  a  murine  acne  model,  showing  a  reduction  in
nflammatory  nodule  size  compared  to  controls.  Histolog-
cal  analyses  revealed  decreased  epidermal  thickness  and
ewer  microcomedone-like  cysts,  while  immunohistochem-
cal  results  suggested  reduced  CD8+  T-cell  and  neutrophil
nfiltration,  as  well  as  lower  IL-1� and  MMP-3  expression.
owever,  most  of  these  changes  were  not  statistically  sig-
ificant,  and  no  95%  Confidence  Intervals  were  reported,
imiting  the  interpretation  of  effect  sizes.16 Similarly,  Lam
t  al.  (2021)  evaluated  the  therapeutic  phage  TCUCAP1  in
ice,  observing  significant  reductions  in  nodule  size  and

pidermal  hyperplasia,  together  with  decreased  IL-1� (p  <
.05)  and  caspase-3  (p  <  0.01).  Only  p-values  were  reported
ithout  confidence  intervals.17

The  only  human  evidence  to  date  comes  from  Golembo
t  al.  (2022),  a  randomized,  double-blind,  vehicle-
ontrolled  Phase  1  trial  testing  a  topical  gel  containing
he  bacteriophage  cocktail  BX001  in  patients  with  mild-
o-moderate  acne.  The  high-dose  formulation  significantly
educed  C.  acnes  load  compared  with  baseline  and  vehicle

p  =  0.036),  with  effects  observed  from  day  14  to  day  35.
he  low-dose  formulation  did  not  show  significant  effects.

mportantly,  the  study  did  not  report  lesion  counts,  Investi-
ator’s  Global  Assessment  (IGA)  scores,  or  relapse  outcomes,
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nd  no  95%  Confidence  Intervals  were  provided.  BX001  was
ell  tolerated,  with  no  serious  adverse  events,  and  did  not
lter  overall  microbiome  diversity.18

Bacteriophage  therapy  for  acne  remains  early-phase,
ith  encouraging  but  limited  preclinical  and  Phase  1  find-

ngs.  Current  evidence  is  restricted  to  microbiological
nd  histological  outcomes,  without  robust  clinical  end-
oints.  To  establish  their  therapeutic  potential,  durability  of
ffect,  and  relevance  for  acne  management,  independently
onducted  randomized  controlled  trials  with  standard-
zed  clinical  and  microbiome-informed  outcomes,  including
esion  counts,  IGA  scores,  and  relapse  or  recurrence  rates,
re  required.

accines
accines  represent  another  innovative  strategy  targeting
cne  pathogenesis.  By  focusing  on  virulence  factors  such
s  the  CAMP  factor  and  sialidase,  these  approaches  aim  to
eutralize  C.  acnes  pathogenicity  and  reduce  the  inflamma-
ory  response  while  preserving  commensal  microbiota  and
inimizing  side  effects.41---43 Sanofi  is  currently  conducting

 Phase  I/II  randomized,  double-blind,  placebo-controlled
linical  trial  (NCT06316297)  evaluating  the  safety,  immuno-
enicity,  and  efficacy  of  an  mRNA  acne  vaccine  targeting  C.
cnes  virulence  factors.  This  ongoing  trial  includes  healthy
articipants  aged  18---45  years  with  moderate-to-severe
cne  and  is  assessing  different  dose  levels  administered
ntramuscularly.44

Additionally,  a  completed  Phase  I trial  (NCT05131373)
nvestigated  the  safety,  tolerability,  and  immunogenicity
f  ORI-A-ce001,  an  acne  vaccine  for  treating  moderate
acial  acne  vulgaris  in  adults.  This  multicenter,  randomized,
ouble-blind,  placebo-controlled  trial  evaluated  various
ose  levels  in  adults  aged  18-years  and  older.  In  addition
o  assessing  safety  and  immune  responses,  the  study  col-
ected  preliminary  data  on  the  vaccine’s  efficacy,  including
ts  impact  on  inflammatory  and  non-inflammatory  lesions,
cne  severity,  and  skin  microbiome  composition.45 These
ndings  provide  valuable  insights  into  the  potential  role  of
accines  as  a novel  therapeutic  approach  for  acne  manage-
ent.
Despite  their  conceptual  appeal,  acne  vaccines  remain

n  the  early  stages  of  clinical  development.  Both  refer-
nced  trials  are  Phase  I  studies  primarily  focused  on  safety
nd  immunogenicity,  with  no  peer-reviewed  efficacy  results
vailable  to  date.  Larger,  well-designed  clinical  trials  are
ecessary  to  demonstrate  meaningful  improvements  in  acne
everity,  characterize  immune  durability,  and  assess  real-
orld  applicability.

ut-skin-axis  interventions
he  gut-skin  axis  highlights  the  bidirectional  relation-
hip  between  the  gastrointestinal  system  and  skin  health,
ediated  by  immune  regulation,  the  microbiota,  and  neu-

oendocrine  pathways.  The  gut  microbiota  plays  a  pivotal
ole  in  acne  development  and  overall  skin  health  by
odulating  immune  responses  and  systemic  inflammation.

isruptions  such  as  dysbiosis  or  impaired  intestinal  barrier
unction  can  exacerbate  skin  conditions,  including  acne.
lthough  the  contribution  of  the  gut  microbiota  to  acne
athogenesis  remains  underexplored,  targeting  gut  health
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hrough  integrative  approaches  holds  promising  potential  for
mproving  skin  outcomes.46

)  Oral  probiotics:

Eguren  et  al.  (2024)  conducted  a  12-week  randomized,
ouble-blind,  placebo-controlled  clinical  trial  evaluating
n  oral  probiotic  supplement  containing  Lacticaseibacil-
us  rhamnosus  (CECT  30031)  and  the  the  cyanobacterium
rthrospira  platensis  (BEA  IDA  0074B)  at  1  ×  109 CFU  per
aily  dose  in  81  individuals  with  mild-to-moderate  acne
ulgaris.  Non-inflammatory  lesions  decreased  significantly
ersus  placebo  group,  with  a  difference  of  −8.06  lesions
95%  CI  −15.37  to  −0.74;  p  =  0.03).  Improvements  were
lso  observed  in  acne  severity,  with  50%  of  probiotic-treated
atients  improving  by  at  least  one  Acne  Global  Severity  Scale
AGSS)  category,  and  42.5%  achieving  ≥  30%  reduction  in
lobal  Acne  Grading  System  (GAGS)  scores  (both  p  <  0,05).

nflammatory  and  total  lesion  counts  showed  no  significant
ifferences  between  groups  (p  =  0.040).  The  treatment  was
ell  tolerated,  with  only  mild  digestive  events  reported.19

Rinaldi  et  al.  (2022)  conducted  an  8-week  randomized,
ouble-blind,  placebo-controlled  trial  evaluating  a  dietary
upplement  containing  Bifidobacterium  breve  BR03  (DSM
6604),  Lacticaseibacillus  casei  LC03,  and  Ligilactobacil-
us  salivarius  LS03  combined  with  botanical  extracts  (lupeol
nd  Echinacea)  in  patients  with  mild-to-moderate  acne.  The
ntervention  significantly  reduced  inflammatory  lesions  (-
6.7%  vs.  -18.9%  in  placebo;  p  <  0.05),  decreased  sebum
ecretion  and  desquamation,  and  favorably  modulated  the
kin  microbiota  by  reducing  C.  acnes  and  S.  aureus  while
ncreasing  S.  epidermidis. However,  95%  Confidence  Inter-
als  were  not  reported,  limiting  the  interpretation  of  the
agnitude  of  these  effects.20

Da  Rocha  et  al.  (2023)  conducted  a  180-day  randomized,
ouble-blind,  placebo-controlled  trial  in  212  patients  with
ild-to-moderate  acne,  evaluating  an  oral  probiotic  supple-
ent  (Lactobacillus  acidophilus  and  Bifidobacterium  lactis)

ombined  with  a  fixed-dose  topical  regimen  of  adapalene
.1%  and  benzoyl  peroxide  2.5%.  The  combined  approach
ignificantly  improved  outcomes,  with  a  higher  proportion  of
atients  achieving  an  IGA  score  of  0  or  1  compared  with  topi-
al  therapy  alone  (p  <  0.05).  The  probiotic  regimen  was  well
olerated,  but  as  with  the  Rinaldi  trial,  no  95%  Confidence
ntervals  were  provided.21

Although  the  clinical  evaluation  of  oral  probiotics  in
cne  has  progressed,  substantial  variability  in  strain  compo-
ition,  outcome  measures,  and  treatment  duration  limits
xternal  validity  and  reproducibility.  Mechanistic  endpoints
nd  microbiome-informed  outcomes  were  inconsistently
ssessed  across  studies.  Despite  these  limitations,  the  con-
istent  safety  profile  and  randomized,  placebo-controlled
esigns  underscore  their  potential.  Standardized  protocols
ncorporating  both  clinical  and  microbiome  endpoints,  with
lear  reporting  of  effect  sizes  and  95%  Confidence  Inter-
als,  are  necessary  to  define  the  therapeutic  role  of  oral
robiotics  in  acne  care.
)  Omega-3  fatty  acids:

The  fatty  acids  �-3  and  �-6  are  thought  to  have  poten-
ial  utility  in  acne  through  anti-inflammatory  effects.47
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uang  et  al.  (2024)  conducted  a  12-week  randomized  trial
n  40  patients  with  moderate-to-severe  acne  treated  with
sotretinoin  with  or  without  �-3  fatty  acids  (2400  mg/day).
he  combination  group  achieved  greater  reductions  in
lobal  Acne  Grading  System  (GAGS)  scores  (mean  15.1  ±
.5)  compared  with  isotretinoin  alone  (18.7  ±  4.9),  with

 mean  difference  of  -3.6  points  (p  =  0.02).22 These  find-
ngs  align  with  the  results  previously  reported  by  Jung  et  al.
2014),  who  evaluated  45  patients  randomized  to  �-3  fatty
cids  (2000  mg/day  EPA  +  DHA),  �-linoleic  acid  (GLA,  400
g/day),  or  control  for  10  weeks.  The  �-3  group  showed  a

3%  reduction  in  inflammatory  lesions  (10.1  ±  3.2  to  5.8
 3.4)  and  a  20%  reduction  in  non-inflammatory  lesions

23.5  ±  9.2  to  18.9  ±  8.3),  both  p  <  0.05.  Similar  improve-
ents  were  observed  in  the  GLA  group,  while  no  significant

hanges  occurred  in  controls.  Acne  severity  (Cunliffe  grade)
mproved  from  2.4  to  1.7  in  the  �-3  group  and  from  2.3  to
.8  in  the  GLA  group  (p  <  0.05).23

Collectively,  these  findings  suggest  that  fatty  acid  sup-
lementation  may  reduce  acne  lesion  counts  and  severity;
owever,  the  lack  of  reported  confidence  intervals,  small
ample  sizes,  and  short  treatment  durations  limit  inter-
retation  of  effect  sizes  and  generalizability.  In  Huang
t  al.,  the  concurrent  use  of  isotretinoin  precludes  defini-
ive  attribution  of  effects  to  �-3  fatty  acids,  and  microbiome
odulation  was  inferred  rather  than  directly  assessed.  Sim-

larly,  Jung  et  al.  lacked  detailed  reporting  on  blinding
rocedures  and  did  not  evaluate  gut  microbiota  endpoints.
verall,  although  the  anti-inflammatory  role  of  fatty  acids  in
cne  pathophysiology  remains  biologically  plausible,  larger,
ndependently  replicated  trials  with  standardized  endpoints
nd  reporting  of  95%  CIs  are  required  to  confirm  their  clinical
fficacy  and  clarify  underlying  mechanisms.

hotodynamic  therapy
hotodynamic  therapy  (PDT)  is  a  non-invasive,  targeted
odality  for  inflammatory  acne.  It  involves  the  application

f  a  topical  photosensitizer,  most  commonly  Aminolevulinic
cid  (ALA),  followed  by  irradiation  with  a  specific  light
ource.48 The  most  frequently  used  wavelength  is  red
ight  (630  nm),  which  penetrates  deeper  into  the  skin
nd  activates  Protoporphyrin  IX  (PpIX),  the  metabolite
f  ALA.  Upon  activation,  PpIX  generates  Reactive  Oxygen
pecies  (ROS),  inducing  selective  cytotoxicity  in  sebaceous
lands  and  reducing  sebum  production.49 Beyond  sebo-
uppression,  ALA-PDT  has  demonstrated  anti-inflammatory
nd  microbiome-modulating  effects,  including  disruption  of
utibacterium  acnes  biofilms  and  restoration  of  microbial
iversity.50,51 PDT  has  also  been  shown  to  downregulate
oll-Like  Receptors  (TLR-2  and  TLR-4)  and  decrease  pro-
nflammatory  cytokine  production  in  sebaceous  glands  and
he  epidermis.52

)  ALA-PDT  and  microbiome  modulation:

Yang  et  al.  (2021)  conducted  a  prospective  study  eval-

ating  microbiome  changes  in  acne  patients  before  and
fter  ALA-PDT.  Treatment  reduced  C.  acnes  abundance  (p

 0.037),  increased  Bacillus  (p  =  0.012)  and  Lactococcus
p  =  0.022),  and  enhanced  overall  microbial  diversity  (p  =
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.003),  suggesting  a  shift  toward  an  eubiotic  environment
esembling  healthy  skin.24

Guo  et  al.  (2023)  investigated  ALA-PDT  utilizing  a  630  ±  5
m  LED  light  source  in  patients  with  severe  acne.  This  inter-
ention  caused  a  gradual  increase  in  the  relative  abundance
f  genera  such  as  Pseudomonas, Gordonia,  Leptotrichia,
nd  Mycobacterium,  microbes  that  were  found  at  lower
evels  in  severe  acne  patients  compared  to  healthy  indi-
iduals.  Notably,  the  study  found  no  statistically  significant
ifference  in  the  relative  abundance  of  C.  acnes  among  the
ealthy  control,  pretreatment,  and  posttreatment  groups.
hese  findings  suggest  that  PDT’s  effects  extend  beyond
acterial  suppression  to  include  microbiome  restoration.25

either  study  provided  95%  Confidence  Intervals,  limiting
he  interpretation  of  effect  sizes.

)  Modified  PDT  protocols  compared  to  standard  therapy:

Zhang  et  al.  (2023)  performed  a  randomized  multicen-
er  trial  comparing  modified  ALA-PDT  (M-PDT)  with  low-dose
sotretinoin  in  patients  with  moderate-to-severe  acne.  M-
DT  achieved  50%  clinical  improvement  after  just  1  week,
ompared  with  8-weeks  for  isotretinoin  (p  <  0.001).  Adverse
ffects  were  limited  to  local  skin  irritation  in  the  M-PDT
roup,  while  70.67%  of  patients  receiving  isotretinoin  expe-
ienced  systemic  side  effects.  Confidence  intervals  were  not
eported.26

)  Novel  Photosensitizers:

Recent  studies  have  explored  natural  photosensitizers
s  alternatives  to  ALA  for  acne  management.  Kim  et  al.
2023)  conducted  a  randomized  split-face  trial  comparing
t.  John’s  Wort  (SJW)-PDT  with  Indole-3-Acetic  Acid  (IAA)-
DT.  SJW-PDT  reduced  acne  lesions  by  56.5%  at  1-week
nd  65.9%  at  4-weeks  (both  p  <  0.001),  with  sebum  pro-
uction  decreasing  by  27.9%  (p  =  0.012)  and  no  adverse
vents  reported;  however,  confidence  intervals  were  not
rovided.27 Zheng  et  al.  (2024)  evaluated  curcumin-based
DT  in  vitro  against  C.  acnes  biofilms.  The  treatment  demon-
trated  dose-dependent  suppression  of  bacterial  viability
nd  potent  anti-biofilm  activity,  highlighting  curcumin’s
otential  as  a  natural  photosensitizer  for  acne  vulgaris,  par-
icularly  in  cases  involving  antibiotic  resistance.28

Although  PDT  shows  promising  antimicrobial,  anti-
nflammatory,  and  microbiome-modulating  effects  in  acne,
vailable  studies  are  limited  by  small  sample  sizes,  het-
rogeneity  in  photosensitizers,  protocols,  and  endpoints,
nd  the  absence  of  reported  confidence  intervals.  While
arly  findings  suggest  efficacy  and  safety,  robust  multicenter
andomized  controlled  trials  with  standardized  clinical  and
icrobiome-informed  outcomes,  including  lesion  counts,

nvestigator’s  Global  Assessment  (IGA),  and  relapse  rates,
re  required  to  establish  PDT’s  therapeutic  role  in  acne  care.

onclusion
cne  management  is  undergoing  significant  advancements
ith  the  emergence  of  innovative  therapies  target-

ng  microbiome  modulation  through  non-pharmacological
pproaches.  This  strategy  offers  a  promising  avenue  to
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estore  microbial  homeostasis,  mitigate  inflammation,  and
educe  reliance  on  conventional  pharmacologic  agents.
he  transition  from  traditional  treatments  to  microbiome-
ocused  interventions  reflects  a  paradigm  shift  in  acne  care.
hese  developments  highlight  the  growing  relevance  of  per-
onalized,  mechanism-driven  therapies  designed  to  enhance
fficacy  and  improve  patient  outcomes.

Although  preliminary  data  are  promising,  the  evidence
ase  remains  limited  by  small  samples,  methodological
eaknesses,  and  reliance  on  preclinical  models.  Well-
esigned,  multicenter  randomized  controlled  trials  with
tandardized  clinical  and  microbiome-informed  endpoints
re  needed  to  establish  the  therapeutic  value,  long-term
afety,  and  translational  relevance  of  these  interventions.
dvancing  this  next  phase  of  research  is  essential  to  move
icrobiome-modulating  therapies  from  experimental  inno-

ation  to  standard-of-care  options  in  acne  management.
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ssessment of sexual function
nd its association with quality

observed  differences  and  to  account  for  the  probability  of
type  II  error  (ability  to  identify  a  real  significant  difference).
For  Spearman’s  correlation  coefficient,  approximate  power
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f life and disease severity in
atients with atopic dermatitis�

ear  Editor,

topic  Dermatitis  (AD)  is  a  chronic  inflammatory  and  pru-
itic  condition  that  affects  up  to  25%  of  children  and
etween  1%  and  10%  of  adults,  with  no  gender  preference.1

lthough  most  patients  experience  resolution  of  symptoms
n  adulthood,  between  10%  and  30%  continue  to  exhibit
he  condition,  and  a  smaller  portion  develops  the  initial
ymptoms  in  adulthood.2 This  condition  significantly  impacts
atients’  quality  of  life,  yet  its  effects  on  sexual  function
emain  underexplored.3

We  report  preliminary  findings  from  a  cross-sectional
tudy  examining  sexual  function  and  health-related  quality
f  life  in  patients  with  AD.

Between  January  2022  and  January  2024,  we  evaluated
0  patients  with  AD  (40  women  and  30  men;  mean  age
2.9  ±  13.6  years)  at  our  university  hospital’s  dermatology
linic.  Eligible  participants  were  aged  18  to  79  years,  had  a
onfirmed  diagnosis  of  AD  based  on  Hanifin-Rajka  criteria,
ere  sexually  active,  and  literate.1 Patients  with  chronic
ebilitating  illnesses  were  excluded.  Disease  severity  was
ssessed  using  the  SCORAD  index.4 Sexual  function  was  mea-
ured  by  the  Female  Sexual  Quotient  (QS-F)  and  the  Male
exual  Quotient  (QS-M)  .5,6 Health-related  quality  of  life  was
valuated  using  the  EQ-5D-3L,  a  standardized  instrument
hat  measures  perceived  health  status  across  five  dimen-
ions:  mobility,  self-care,  usual  activities,  pain/discomfort,
nd  anxiety/depression.  Responses  are  converted  into  a
tility  index  ranging  from  0  (equivalent  to  death)  to  1  (per-
ect  health).7,8 Statistical  analysis  included  Student’s  t-test,
roportions’  exact  test  comparisons  (Fisher  test),  and  Spear-

an’s  correlation  analyses,  with  significance  set  at  p  <  0.05.

n  addition  to  significance  testing,  statistical  power  was  esti-
ated  for  each  comparison  to  assess  the  reliability  of  the

� Study conducted at the Atopic Dermatitis outpatient Clinic, Uni-
ersity Hospital Pedro Ernesto, Universidade do Estado do Rio de
aneiro, Rio de Janeiro, RJ, Brazil.
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Y license (http://creativecommons.org/licenses/by/4.0/).
as  calculated  by  converting  the  observed  coefficient  to  its
earson-equivalent.

Patients  had  a  mean  age  of  32.9  ±  13.6  years  and  an  aver-
ge  disease  duration  of  18.8  ±  11.0  years  (Table  1).  There
ere  no  significant  differences  between  men  and  women

n  these  parameters  (power  <  0.20  for  both  comparisons).
he  low  power  suggests  these  analyses  had  limited  ability
o  detect  meaningful  differences  if  they  existed.  The  mean
CORAD  score  was  29.7  ±  19.3,  with  42.9%  of  patients  pre-
enting  moderate  disease  and  41.4%  classified  as  mild,  again
ith  no  gender-based  differences  (power  <  0.20).  Again,

he  insufficient  power  limits  confidence  in  ruling  out  clini-
ally  relevant  differences.  The  average  EQ-5D-3L  index  was
.68  ±  0.20,  with  no  significant  differences  between  sexes
nd  low  power  (below  0.20)  (Table  1).  Our  overall  EQ-5D-
L  was  significantly  lower  than  Brazilian  population  norms
0.82  ±  0.17,  p  <  0.001,  power  =  0.99),  indicating  sub-
tantial  impairment  in  perceived  health  status,9 with  a  very
igh  probability  of  identifying  a  significant  difference  (high
tatistical  power).  The  most  compromised  dimensions  were
ain/discomfort,  reported  by  88.6%  of  participants,  and  anx-
ety/depression,  reported  by  82.9%.

Regarding  sexual  function,  77.1%  of  participants  reported
eing  sexually  active,  with  no  significant  difference  between
omen  (75.0%)  and  men  (80.0%;  p  =  0.622;  power  <  0.20),
ith  insufficient  power  to  rule  out  meaningful  gender  dif-

erences  in  sexual  activity  rates  (Table  2).  Women  had  a
ean  QS-F  score  of  64.8  ±  18.5,  while  men  reported  a  sig-

ificantly  higher  mean  QS-M  score  of  77.9  ±  14.2,  with  a
igh  statistical  power  (p  =  0.002;  power  >  0.90).  The  high
ower  supports  the  occurrence  of  this  gender  difference
nding.  Among  women,  20.0%  were  classified  as  having  good-
o-excellent  sexual  function,  37.5%  as  regular  to  good,  35.0%
s  unfavorable  to  regular,  and  7.5%  as  null  or  unfavorable.
n  contrast,  43.3%  of  men  were  very  satisfied,  10.0%  mod-
rately  satisfied,  and  46.7%  partially  satisfied,  with  no  men
eporting  dissatisfaction.  These  distributions  showed  a  sta-
istically  significant  difference  between  sexes  in  the  highest

atisfaction  category  (p  =  0.021),  but  the  power  of  associa-
ions  was  very  low  for  some  comparisons  (<  0.20).  The  low
ower  undermines  confidence  in  this  categorical  comparison
espite  statistical  significance.
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Table  1  Sociodemographic  and  clinical  characteristics  of  the  sample  (n  =  70).

Characteristic  Total  (n  =  70)  Women  (n  =  40)  Men  (n  =  30)  p-value  (type  I
error)

Statistical  power
(1-  type  II  error)

Age  of  the  patient
(years):  mean  ±  SD

32.9  ±  13.6  34.5  ±  13.3  30.8  ±  13.8  0.260  0.204

Duration of  disease
(years):  mean  ±  SD

18.8  ±  11.0  19.1  ±  11.7  18.5  ±  10.2  0.860  0.056

SCORAD (continuous):
mean  ±  SD

29.7  ±  19.3  31.6  ±  19.8  28.3  ±  19.0  0.475  0.108

SCORAD (categorical):  n
(%)

- Mild  (<  25)  29  (41.4)  12  (40.0)  17  (42.5)  0.851  0.027
- Moderate  (25---50)  30  (42.9)  14  (46.7)  16  (40.0)  0.049
- Severe  (>  50)  11  (15.7)  4  (13.3)  7  (17.5)  0.037
EQ-5D-EL (continuous):

mean  ±  SD
0.68  ±  0.20  0.65  ±  0.17  0.73  ±  0.23  0.061  0.361

SD, Standard Deviation; SCORAD, Scoring Atopic Dermatitis; EQ-5D-3 L, Health Questionnaire.

Table  2  Sexual  activity  and  sexual  function  of  men  and  women  with  atopic  dermatitis  (QS-F  and  QS-M  scores).

Statistics  and  Categories  Women  (n  =  40)  Men  (n  =  30)  p-value  (type  I  error)  Statistical  power  (1-
type  II  error)

Reported  Sexual  activity:  n  (%)
QS-F  and  QS-M:  Mean  score  (±

SD)
30  (75.0)  24  (80.0)  0.622  0.038

QS-F and  QS-M:  (categorical):  n
(%)  (scores)

64.8  ±  18.5  77.9  ±  14.2  0.002  0.918

- Good  to  excellent  (women)  /
Very  satisfied  (men)  (82  to
100)

8  (20.0)  13  (43.3)  0.021  0.453

- Regular  to  good  (women)  /
Moderately  satisfied  (men)
(62  to  81)

15  (37.5)  3  (10.0)  0.661

- Unfavorable  to  regular
(women)  /  Partially  satisfied
(men):  n  (%)  (42  to  61)

14  (35.0)  14  (46.7)  0.112

- Null  or  unfavorable  (women)
/  very  unsatisfied/unsatisfied
(men):  n  (%)  (<  42)

3  (7.5)  0  (0.0)  0.115

 Sex

s
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I
f
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b
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w
i
g
u
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o
f
m

w
m

SD, Standard Deviation; QS-F, Female Sexual Quotient; QS-M, Male

Correlation  analysis  revealed  that  in  women,  higher  QS-F
cores  were  significantly  associated  with  higher  EQ-5D-3L
ndex  scores  (r  =  0.453,  p  =  0.003;  power  =  0.74),  indi-
ating  that  better  sexual  function  was  related  to  better
erceived  health.  The  moderate-to-high  power  (74%)  sup-
orts  this  as  a  possible  robust,  clinically  meaningful  finding.
dditionally,  SCORAD  scores  correlated  negatively  with  QS-

 scores  (r  =  -0.408,  p  =  0.008;  power  =  0.61),  suggesting
hat  increased  disease  severity  was  linked  to  reduced  sex-
al  satisfaction,  but  the  power  was  only  moderately  high.
n  men,  SCORAD  was  negatively  associated  with  the  satis-
action  domain  of  the  QS-M  (r  =  -0.376,  p  =  0.041;  power

 0.058),  although  no  significant  correlation  was  observed

etween  total  QS-M  scores  and  EQ-5D-3L  (power  <  0.20).  The
ery  low  power  severely  limits  the  interpretability  of  male
ndings.

d
t
w

2

ual Quotient.

These  results  highlight  a  psychosexual  burden  in  patients
ith  AD,  particularly  among  women,  whose  sexual  sat-

sfaction  was  markedly  lower  than  that  reported  in  the
eneral  Brazilian  population.  The  association  between  sex-
al  function  and  overall  health  perception  suggests  that
ncorporating  validated  instruments  such  as  the  Sexual  Quo-
ients  and  EQ-5D-3L  can  enhance  clinical  understanding
f  disease  impact.10 The  gender-specific  patterns  observed
urther  support  the  need  for  tailored  interventions  in  the
anagement  of  AD.
It should  be  noted  that  some  nonsignificant  comparisons

ere  accompanied  by  very  low  statistical  power  (<  20%),
ostly  due  to  small  sample  size,  which  limits  the  ability  to

raw  firm  conclusions  and  indicates  a  higher  likelihood  of
ype  II  error.  Therefore,  these  results  should  be  interpreted
ith  caution.
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Anais  Brasileiros  de  Derm

Another  important  limitation  of  the  present  study
s  concerned  to  its  external  validity.  The  study  was
onducted  in  a  single  university  hospital;  hence,  the
ndings  are  to  be  considered  preliminary,  and  they
ould  benefit  from  replication  in  larger  and  more
iverse  samples.

In conclusion,  AD  exerts  a  measurable  impact  on  sex-
al  function  and  health-related  quality  of  life,  with  more
ronounced  effects  in  women.  These  results  reinforce
he  importance  of  integrating  sexual  health  assess-
ents  into  routine  dermatological  care  and  adopting

 gender-sensitive  approach  in  both  evaluation  and
reatment.
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ssociation of oncogene
utations with clinical and

test,  binomial  logistic  regression  (variables  included  age,
gender,  patient  status,  primary  tumor  site,  histological  sub-
type,  ulceration,  Breslow  thickness,  and  mitotic  index),  and
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istopathological
haracteristics in patients with
etastatic melanoma�

ear  Editor,

elanoma  is  recognized  as  a  highly  aggressive  form  of  skin
ancer  and  exhibits  the  highest  mutation  rates  of  all  solid
umors.  Among  the  genetic  alterations  identified,  mutations
n  specific  oncogenes,  particularly  in  the  BRAF  gene,  are
he  most  prevalent.1 Characterizing  the  genetic  profile  of
umors  is  essential,  as  several  approved  and  investigational
herapies  are  effective  only  in  the  presence  of  specific  muta-
enic  alterations.2

The  clinical  and  epidemiological  investigation  of  factors
ssociated  with  metastatic  melanoma  can  offer  valuable
nsights  into  disease  progression  and  inform  preventive
trategies  and  targeted  therapeutic  approaches.  In  this  con-
ext,  we  retrospectively  evaluated  the  mutational  status
f  the  BRAF,  PDGFRA,  and  C-KIT  genes  in  patients  with
etastatic  melanoma  treated  at  a  Brazilian  tertiary  oncol-

gy  hospital,  correlating  these  findings  with  epidemiological
nd  clinical  parameters.

Medical  records  of  94  patients  diagnosed  with  melanoma
nd  treated  between  2015  and  2022  at  Hospital  Amaral  Car-
alho  (HAC),  Jaú,  São  Paulo,  Brazil,  were  reviewed.  Clinical
nd  histopathological  data  were  collected.  Exon  15  of  the
RAF  gene  (codon  600  and  adjacent  regions)  was  sequenced

n  all  cases.  In  selected  samples,  additional  analyses  for
-KIT  and  PDGFRA  mutations  were  performed  based  on
hysician  requests.

DNA  was  extracted  using  the  QIAAMP  DNA  FFPE  Tissue  Kit
QIAGEN).  PCR  amplification  employed  primers  previously
escribed  by  Qiu  et  al.3 and  Braggio  et  al.4 DNA  sequencing
as  conducted  on  an  ABI  PRISM  3100  Genetic  Analyzer-

130xl  system.

Descriptive  and  inferential  statistical  analyses  were  per-
ormed  using  Pearson’s  chi-square  test  or  Fisher’s  exact

� Study conducted at the Hospital Amaral Carvalho, Jau, SP, Brazil.
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ttps://doi.org/10.1016/j.abd.2025.501260
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
aplan-Meier  survival  analysis.  Cases  with  missing  data  were
xcluded  from  specific  analyses.  A  significance  level  of  5%
as  adopted.  This  study  was  approved  by  the  Ethics  Com-
ittees  of  the  Lauro  de  Souza  Lima  Institute  and  Hospital
maral  Carvalho  (Protocol  58842922.0.3001.5434).

Table  1  summarizes  the  demographic  and  tumor-specific
haracteristics  of  the  cohort.  The  most  frequent  site  of
etastasis  was  the  regional  lymph  nodes  (61.7%),  followed
y  the  lungs  (13.8%),  bones  (6.4%),  liver  (4.3%),  and  other
ocations  (13.8%)  (Supplementary  Table  S1).

Among  the  94  patients,  41  (43.6%)  exhibited  wild-type
RAF  (BRAF-WT)  and  53  (56.4%)  harbored  BRAF  mutations:
8  (51%)  had  the  V600E  mutation,  4  (4.3%)  had  the  V600  K
utation,  and  1  (1.1%)  had  the  L597Q  mutation.
Nineteen  patients  underwent  analysis  for  C-KIT  muta-

ions:  14  (73.7%)  were  wild-type,  and  5  (26.3%)  presented
utations  (two  in  exon  17,  and  one  each  in  exons  13,  11,

nd  9).  Among  five  acral  melanoma  biopsies  analyzed  for
-KIT,  2  (40%)  harbored  mutations  (in  exons  9  and  13).  The
emaining  C-KIT---mutated  tumors  were  classified  as  nodular,
olypoid-nodular,  or  superficial  extensive  melanomas.

Twelve  patients  were  analyzed  for  PDGFRA  mutations,  all
f  whom  were  wild-type.

The  association  between  BRAF  mutational  status  and
linical-pathological  variables  is  presented  in  Table  2.  BRAF
utations  were  significantly  associated  with  younger  age  at
iagnosis  (p  =  0.0085).

In  univariate  logistic  regression  (n  =  56),  younger  age
as  associated  with  BRAF  mutation  (p  =  0.004,  OR  =
.946,  95%  CI:  0.910---0.983).  The  acral  subtype  was  associ-
ted  with  wild-type  tumors  and  superficial  extensive  cases
ith  the  BRAF  mutation  (p  =  0.042,  OR  =  0.161,  95%  CI:
.0276---0.935).  Breslow  thickness  was  marginally  related  to
T  tumors  (p  =  0.060,  OR  =  2.490,  95%  CI:  0.964---6.432).  In
ultivariate  analysis,  younger  age  remained  the  only  inde-
endent  factor  associated  with  BRAF  mutation  (p  =  0.003).
o  statistically  significant  associations  were  observed  for
-KIT  mutations  (Table  3).
At  the  time  of  data  collection,  the  median  survival  time
as  62-months  for  patients  with  BRAF-mutated  tumors  and
0-months  for  BRAF-WT  patients.  The  Hazard  Ratio  (HR)  for
eath  in  the  BRAF-WT  group  was  1.331.  For  KIT-mutated
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Table  1  Clinical  characteristics  of  the  patients  and  anatomopathological  variables  of  the  primary  tumor.

Variable  Category  n  %

Gender
Female  45  47.9
Male 49  52.1

Age at  diagnosis
<40  years  old  17  18.1
40---59 years  old  37  39.4
>60 years  old  40  42.5

Primary tumor  site

Head  or  neck  18  19.1
Upper limb  09  9.6
Trunk 26  27.7
Lower limb 33  35.1
Unidentified  08  8.5

Histological
subtype

Superficial  extensive 29  30.9
Nodular  26  27.6
Acral 11  11.7
Lentigo  maligno  01  1.1
Others  03  3.2
No information 24  25.5

Breslow index

<1  mm  13  13.8
1.01 --- 2  mm 06  6.4
2.01 ---  4  mm 22  23.4
>4 mm 31  33.0
No information 22  23.4

Ulceration
Yes 44  46.8
No 50  53.2

Mitotic index
<1  mitosis/mm2 15  15.9
>1 mitosis/mm2 45  47.9
No information 34  36.2

LDH at  diagnosis

Low  13  13.8
Normal  41  43.6
High 10  10.6
No information  30  32.0

LDH at  metastasis

Low  05  5.3
Normal  29  30.9
High 17  18.1
No information  43  45.7

Patient Status
Alive  32  34.0
Death 62  66.0

Overall survival
<5-years  45  72.6
>5-years  17  27.4
>5-years  24  75.0
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Observed survival <5-years  after  diagno

atients,  the  median  survival  was  38-months,  compared  to
0-months  in  KIT-WT  patients  (HR  =  1.145)  (Fig.  1).

A  slight  male  predominance  was  observed,  and  the  onset
f  melanoma  was  predominantly  from  the  fifth  decade  of
ife  onwards,  consistent  with  previous  reports.5 Although  the
ower  limbs  were  the  most  frequently  affected  primary  site
n  this  cohort,  prior  studies  have  more  commonly  reported
he  trunk  and  lower  limbs.5 This  discrepancy  may  reflect
ultural  or  behavioral  differences  in  sun  exposure  patterns.

Survival  analysis  revealed  that  72.6%  of  deceased
atients  (n  =  62)  had  a  survival  time  of  less  than  5-years,
hile  75%  of  survivors  (n  =  32)  remained  alive  beyond

ve  years.  Prognostic  factors  influencing  melanoma  sur-
ival  include  tumor  thickness,  ulceration,  mitotic  index,  and
etastatic  burden.6
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The  most  prevalent  histological  subtype  was  superficial
xtensive  melanoma  (30.9%),  followed  by  the  nodular  sub-
ype  (27.6%).  These  findings  may  be  attributable  to  the
ssociation  between  these  subtypes  and  chronic  or  intermit-
ent  sun  exposure.  Additionally,  more  than  60%  of  patients
xhibited  a  high  Breslow  index,  50%  had  a  mitotic  rate  >1
m2,  and  approximately  one-third  presented  with  tumors

4  mm  in  thickness  ---  all  features  linked  to  poor  prognosis.6

Younger  age  was  significantly  correlated  with  BRAF  muta-
ion,  in  line  with  previous  studies.7 The  superficial  extensive
nd  nodular  subtypes  also  demonstrated  a  higher  frequency
f  BRAF  mutations.  Although  not  statistically  significant,  pri-

ary  tumors  located  on  the  trunk  and  lower  limbs  tended  to

xhibit  more  BRAF  mutations  than  those  on  the  upper  limbs
r  head  and  neck.
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Table  2  Relationship  between  clinical-pathological  variables  and  the  presence  of  BRAF  mutation.

Variable  Category  BRAF-MUT  BRAF-WT  Total  p-valuea,b Logistic  Regression

OR  (95%  CI) p-value

Gender
Female  26  19  45
Male 27  22  49  0.7938b

Age  at  diagnosis,
years

<40  14  03  17  0.946  (0.910---0.983)  0.004
40---59 23  14  37  0.0085b

>60  16  24  40

Primary tumor  site

Head  or  neck  11  07  18
Upper  limbs 04  05  09
Trunk 17  09  26  0.3891b

Lower  limbs 15  18  33

Histological  type
Superficial  extensive  19  10  29  0.161  (0.0276---0.935)d 0.042d

Others  18  23  41  0.074b

Breslow  index
<1  mm  09  04  13  2.490  (0.964---6.432)  0.060
>1 mm  32  27  59  0.3709a

Ulceration
Yes  22  22  44
No 26  15  41  0.2126b

Mitotic  index,
mitosis/mm2

<1  08  04  12
>1 22  26  48  0.3334a

LDH  at  diagnosis,
U/L

Up  to  480  30  24  54
Above  480  06  04  10  >0.9999a

LDH  at  metastasis,
U/L

Up  to  480  19  15  24
Above  480  11  06  17  0.5461b

cSurvival
<5-years  24  21  45
>5-years  26  15  41  0.3439b

a Fisher analysis.
b Chi-Square analysis.
c Three patients with BRAF mutation and five BRAF-WT patients who were diagnosed with the disease less than 5-years ago and are

still being monitored were excluded.
d Significance was found in univariate analysis for the acral subtype and BRAF-WT.

Table  3  Relationship  between  clinical-pathological  variables  and  presence  of  c-KIT  mutation.

Variable  Category  KIT-MUT  KIT-WT  Total  p-value

Gender
Female  04  06  10
Male 01  08  09  0.3034a

Age  at  diagnosis
<60-years-old  00  06  06
>60-years-old  05  08  13  0.1280a

Primary  tumor  site
Head/neck/trunk  02  04  06
Upper and  lower  limbs  03  10  13  >0.9999a

Histological  type
Superficial  extensive  01  04  05
Others  04  06  10  0.6004a

Breslow  index
<1  mm  01  02  03
>1 mm 04  07  11  >0.9999a

Ulceration
Yes 05  09  14
No 00  04  04  0.2778a

Mitotic  index
<1  mitosis/mm2 00  02  02
>1 mitosis/mm2 05  08  13  0.5238a

LDH  at  diagnosis
Up  to  480  U/L  04  06  10
Above 480  U/L  01  00  01  0.4545a

LDH  at  metastasis
Up  to  480  U/L  01  06  07
Above 480  U/L  00  02  02  >0.9999a

*Survival
<5-years  03  06  09
>5-years  02  07  09  >0.9999a

* One KIT-WT patient who was diagnosed with the disease less than 5-years ago and is still being monitored was excluded.
a Fisher analysis.
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Fig.  1  Survival  curve  BRAF-MUT  

While  the  majority  of  patients  with  lower  Breslow
hickness  and  lower  mitotic  index  harbored  BRAF  muta-
ions,  the  prognostic  relevance  of  BRAF  status  remains
ontroversial,  as  some  studies  report  no  consistent  cor-
elation  between  BRAF  mutations  and  histopathological
arameters.8

KIT  mutations  were  more  frequent  in  female  patients
ged  over  60-years.  All  KIT-mutated  tumors  exhibited  ulcer-
tion  and  a  mitotic  index  >1  mm2,  both  unfavorable
rognostic  markers.6 Notably,  KIT  mutations  were  identi-
ed  in  40%  of  acral  melanoma  cases,  a  subtype  typically
lassified  as  ‘‘non-solar’’  melanoma,  potentially  associated
ith  mechanical  trauma  rather  than  UV  radiation.  Acral
elanomas  generally  demonstrate  a  lower  frequency  of
oint  mutations  but  a  higher  rate  of  gene  copy  number
ariations.9

The  median  5-year  survival  was  higher  in  patients  with
RAF  mutations  and  slightly  lower  in  those  without  muta-
ions.  Reports  indicate  that  patients  with  BRAF  mutations
reated  with  selective  BRAF  inhibitors  can  achieve  a 5-year
urvival  rate  of  up  to  60%  in  some  cases.10

The  median  5-year  survival  was  higher  in  patients  without
-KIT  mutations.  Of  the  19  patients  tested  for  KIT  mutations
n  this  study,  only  5  (26.3%)  had  mutations  in  this  gene.  Pre-
ious  studies  have  reported  that  less  than  10%  of  melanoma
ases  involve  KIT  mutations.11 Treatment  with  KIT  inhibitors
ypically  demonstrates  lower  therapeutic  efficacy  compared
o  other  selective  inhibitors,  which  may  be  associated  with
ecreased  survival.2

In  this  study,  BRAF  mutations  were  found  to  be  associated
ith  younger  age  and  the  superficial  spreading  subtype.  No

ignificant  correlation  was  observed  between  KIT  mutations
nd  the  examined  variables.  Our  findings  provide  important
nsights  into  the  clinical,  pathological,  and  molecular  char-
cteristics  of  melanoma,  offering  valuable  contributions  to
he  development  of  future  research  focused  on  preventive
nd  therapeutic  strategies.
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omparative analysis of the
revalence of histopathological
ndings between DRESS

skin  biopsy.  The  medical  records  were  reviewed  for  applica-
tion  of  the  RegiSCAR  score,  with  20  cases  being  classified
as  probable  or  definite  DRESS  (RegiSCAR  >  3)  and  20  as
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yndrome (drug rash with
osinophilia and systemic
ymptoms) and drug-induced
aculopapular rash: a

ross-sectional study

ear  Editor,

RESS  syndrome  (drug  reaction  with  eosinophilia  and
ystemic  symptoms)  is  a  serious  adverse  drug  reaction  cha-
acterized  by  fever,  exanthema,  and  systemic  involvement.
bserved  in  1930  in  patients  treated  with  anticonvulsants,
he  current  term  was  proposed  by  Bocquet  et  al.  in  1996,
eeking  to  standardize  the  nomenclature  and  facilitate  diag-
osis.  The  estimated  incidence  is  1  case  per  1,000  to  10,000
rug  exposures,  with  mortality  of  up  to  20%.1---3

Its  etiopathogenesis  involves  hypersensitivity  to  drugs  or
heir  metabolites,  with  aromatic  anticonvulsants,  antide-
ressants,  sulfonamides,  nonsteroidal  anti-inflammatory
rugs,  antibiotics,  and  allopurinol  frequently  being
mplicated.2,3 The  diagnosis  is  based  on  clinical-laboratory
riteria,  initially  proposed  by  Bocquet  et  al.  and  subse-
uently  refined  by  the  European  RegiSCAR  score,  which
lassifies  cases  as  possible,  probable,  and  definite.4

Skin  biopsy  can  aid  in  diagnosis,  although  there  is  no  sin-
le,  specific  pattern  that  clearly  differentiates  DRESS  from
ther  drug  eruptions,  such  as  maculopapular  exanthema
MPE),  which  shares  similar  skin  morphology  but  with  less
linical  severity.5---7

Given  the  scarcity  of  studies  on  the  histopathological
haracteristics  of  DRESS  in  Latin  America,  this  cross-
ectional,  retrospective,  single-center  study  was  conducted
o  compare  the  histopathological  findings  between  con-
rmed  and  discarded  cases  of  the  syndrome,  aiming
o  determine  whether  DRESS  has  specific  pathological
haracteristics  that  allow  it  to  be  histopathologically  dif-
erentiated  from  MPE.  Forty  patients  hospitalized  between

008  and  2021  at  Hospital  das  Clínicas,  Faculty  of  Medicine,
niversidade  de  São  Paulo,  were  evaluated,  all  with  clin-

cal  suspicion  of  drug-induced  skin  reaction  and  available

r
t
o

ttps://doi.org/10.1016/j.abd.2025.501278
365-0596/© 2025 Published by Elsevier España, S.L.U. on behalf of So
nder the CC BY license (http://creativecommons.org/licenses/by/4.0/
PE  (RegiSCAR  ≤  3).  Additionally,  a  scoring  system  was  pro-
osed  for  the  variables  that  showed  a  statistically  significant
ifference  between  the  groups,  aiming  to  evaluate  the  sensi-
ivity  and  specificity  of  the  findings  in  distinguishing  between
RESS  and  MPE.

Histopathological  analysis  was  performed  by  two  experi-
nced  dermatopathologists,  and  the  criteria  evaluated  were
arakeratosis,  spongiosis,  isolated  keratinocyte  necrosis,
acuolar  interface  dermatitis,  papillary  edema,  pigmentary
ncontinence,  red  blood  cell  extravasation,  eosinophilia,  and
nflammatory  infiltrate.

The  criteria  were  graded  as  described  below:
Parakeratosis:  Present  or  absent.
Spongiosis:  Absent;  mild  (<  2/3  of  the  epidermis);  mod-

rate  (>  2/3  and  without  vesiculation);  intense  (>  2/3  and
ith  intraepidermal  vesicles).

Isolated  keratinocyte  necrosis:  Absent;  mild  (0-2/field);
ild  intermediate  (2-5/field);  moderate  intermediate  (5-

0/field);  intense  (>  10/field).
Vacuolar  interface  dermatitis:  Absent;  mild  (focal

ydropic  changes  on  ×400);  intense  (diffuse  hydropic
hanges  on  ×200).

Papillary  edema:  Absent;  mild  (subtle);  intense  (intense
ith  subepidermal  blister  formation).

Pigmentary  effusion:  Absent;  mild  (rare  sparse
elanophages);  intense  (melanophages  clustered  in

he  papillary  dermis).
Hemorrhage:  Absent;  mild  (restricted  to  the  dermal

apilla,  evaluated  at  ×400);  intense  (hemorrhage  extending
eyond  the  dermal  papilla,  evaluated  at  ×200).

Eosinophilia:  Absent;  mild  (0-10/field);  moderate  (10-
0/field);  intense  (>  20/field).

Inflammatory  infiltrate:  Evaluated  for  density  (absent,
ild,  moderate,  and  intense)  and  composition  (lymphohis-

iocytic,  neutrophilic,  eosinophilic).
For  the  statistical  analysis  of  these  parameters,  Fisher’s

xact  test  was  used.  Differences  were  considered  significant
f  p  <  0.05.

For  the  analysis  of  the  proposed  score,  Matthews’  cor-

elation  coefficient  (MCC)  was  used,  which  ranges  from  -1
o  +1,  and  the  closer  to  1,  the  more  reliable  the  data
btained.
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Table  1  Comparative  analysis  of  histopathological  findings  between  the  DRESS  (n  =  20)  and  drug-induced  maculopapular  exan-
thema groups.  (n  =  20).

Parakeratosis

Present  p-value  (Fisher)  PR  (95%  CI)  OR  (95%  CI)

DRESS  5 1.00 1.25
(0.39---3.99)

0.75
(0.17---3.33)Maculopapular  exanthema  4

Spongiosis

Mild  Moderate  p-value  (Fisher)  PR  (95%  CI)  OR  (95%  CI)

DRESS  8  5 1.00 0.93
(0.60---1.43)

1.26
(0.33---4.73)Maculopapular  exanthema  11  3

Isolated  keratinocyte  necrosis

Mild  Mild  and  moderate  intermediary  +  Intense  p-value  (Fisher)  PR  (95%  CI)  OR  (95%  CI)

DRESS  6  11 0.007  2.13
(1.20---3.75)

0.12
(0.03---0.54)Maculopapular  exanthema  7  1

Interface  dermatitis

Absent  +  Mild  Intense  p-value  (Fisher)  PR  (95%  CI)  OR  (95%  CI)

DRESS  8  12 0.002 6.00
(1.54---23.44)

0.07
(0.01---0.41)Maculopapular  exanthema  18  2

Papillary  dermis  edema

Mild  Intense  p-value  (Fisher)  PR  (95%  CI)  OR  (95%  CI)

DRESS  6  4 0.523 1.43
(0.68---3.00)

0.54
(0.15---1.92)Maculopapular  exanthema 7  0

Pigmentary  incontinence

Mild  Intense  p-value  (Fisher)  PR  (95%  CI)  OR  (95%  CI)

DRESS  10  3 1.00  1.00
(0.63---1.58)

1.00
(0.27---3.67)Maculopapular  exanthema  13  0

Red blood  cell  extravasation

Absent  +  Mild  Intense  p-value  (Fisher)  PR  (95%  CI)  OR  (95%  CI)

DRESS  13  7 0.008 --- 0.05
(0.00---0.89)Maculopapular  exanthema  20  0

Eosinophilia

Mild  Moderate  Intense  p-value  (Fisher)  PR  (95%  CI)  OR  (95%  CI)

DRESS  7  4  5 0.300 1.33
(0.88---2.03)

0.38
(0.09---1.54)Maculopapular  exanthema  9  1  2

Inflammatory  infiltrate  density

Absent  +  Mild  Moderate  +  Intense  p-value  (Fisher)  PR  (95%  CI)  OR  (95%  CI)

DRESS  6  14 0.056  2.00
(1.03---3.88)

0.23
(0.06---0.87)Maculopapular  exanthema  13  7

2
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Table  1  (Continued)

Inflammatory  infiltrate  composition

Mean  DRESS  Maculopapular  exanthema

Lymphohistiocytic  87.57  94.75
Neutrophilic  2.71  1.50
Eosinophilic  6.14  3.75

Table  2  Proposed  scoring  system  for  differentiating  between  DRESS  and  drug-induced  maculopapular  exanthema,  based  on
three criteria:  intense  interface  dermatitis  (0  or  1-point),  intense  red  blood  cell  extravasation  (0  or  1-point),  and  keratinocyte
necrosis (0  or  1-point  ---  isolated  or  2-points  ---  extensive).  The  total  score  ranges  from  0  to  4.

1-point  rule

0  ≥  1  Total

DRESS  4  16  20  Specificity  0.85
Maculopapular  exanthema  17  3  20  Sensitivity  0.80
Total 21  19  40  PPV  0.81

NPV  0.84
Accuracy  0.83
MCC  0.65

2-point rule

0  ≥2  Total

DRESS  10  10  20  Specificity  1.00
Maculopapular  exanthema  20  0  20  Sensitivity  0.50
Total 30  10  40  PPV  0.67

NPV  1.00
Accuracy  0.75
MCC  0.58
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PPV, Positive Predictive Value; NPV, Negative Predictive Value; MC

Regarding  the  results,  a  significant  association  was
bserved  between  DRESS  and  the  presence  of  isolated  ker-
tinocyte  necrosis,  intense  vacuolar  interface  dermatitis,
nd  extensive  red  blood  cell  extravasation  (all  with  p  <  0.05).
he  other  parameters  did  not  differ  between  the  groups
Table  1).

Regarding  the  proposed  score,  when  ≥  1  it  showed  80%
ensitivity  and  85%  specificity  for  the  diagnosis  of  DRESS,
nd  ≥  2  had  100%  specificity.  The  MCC  was  0.65  for  a  1-point
core  and  0.58  for  a  2-point  score  (Table  2).

The  results  obtained  in  this  study  corroborate  previous
ndings  in  the  literature  that  indicate  that  keratinocyte
ecrosis  and  interface  lesions  are  frequent  markers  in
RESS.  Overall,  interface  dermatitis  is  the  most  common
istopathological  presentation  reported  in  the  literature,
aving  been  found  in  more  than  three-quarters  of  patients
ith  DRESS  in  previous  studies.7

The  presence  of  extravasation  of  red  blood  cells,  possi-
ly  resulting  from  endothelial  damage,  also  stood  out  as  a
iscriminatory  criterion,  reinforcing  the  hypothesis  that  the
ermal  endothelium  is  a  frequent  target  of  DRESS.5---8

Although  eosinophilia  is  an  important  diagnostic  crite-

ion  in  peripheral  blood,  eosinophilic  tissue  infiltration  did
ot  show  correlation  with  the  severity  of  the  condition,
oth  in  the  present  study  and  in  previous  analyses;  that  is,

w
o
f

3

atthews Correlation Coefficient.

ore  severe  phenotypes  did  not  show  a  higher  density  of
osinophilic  tissue  infiltrate.5

As  for  spongiosis,  described  in  up  to  80%  of  cases  in
ther  publications  and  correlated  with  favorable  outcomes
n  DRESS,7,8 was  not  statistically  significant  in  the  present
ample,  which  may  be  attributed  to  the  temporal  variability
etween  the  appearance  of  lesions  and  the  biopsy  perfor-
ance,  and  to  the  sample  size.
The  study  by  Cho  et  al.7 demonstrated  that  the  coexis-

ence  of  three  histological  patterns  (eczematous,  interface
ermatitis,  and  vascular  damage)  is  more  common  in  defini-
ive  cases  of  DRESS,  being  associated  with  greater  clinical
nd  hematological  severity.  The  observation  of  multiple
atterns  was  also  present  in  part  of  the  present  sample,
lthough  it  was  not  formally  quantified.

Regarding  the  study  limitations,  it  is  a  retrospective
tudy,  dependent  on  the  analysis  of  medical  records  (which
re  not  always  complete);  it  has  a  medium  sample  size,
hich  impacts  the  statistical  analysis;  and  it  has  a  varia-

ion  between  the  time  of  lesion  evolution  and  the  biopsy
erformance,  which  affects  the  histopathological  findings.

In  conclusion,  the  present  study  demonstrated  that,

hen  comparing  patients  with  DRESS  and  MPE,  the  presence
f  isolated  keratinocyte  necrosis,  intense  vacuolar  inter-
ace  dermatitis,  and  extensive  red  blood  cell  extravasation
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as  significantly  higher  in  the  first  group.  Furthermore,  the
roposed  score  has  relevant  discriminatory  potential,  but
ts  diagnostic  application  requires  validation  in  independent
ohorts  and  in  different  centers.
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omparing the genetic and
erum expression of LL-37

3’/R:  5’-GGGTACAAGATTCCGCAAAA-3’) and  normalized  to
the  average  housekeeping  gene  GAPDH.  Serum  concentra-
tion  of  LL-37  was  measured  with  a  Human  Antibacterial
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ntimicrobial Peptide in
emphigus vulgaris and
emphigus foliaceus patients�

ear  Editor,

emphigus  is  an  immunobullous  disorder  characterized  by
accid  blisters  and  erosions  of  skin/mucous  membranes  with
igh  morbidity  if  left  untreated.  Infections:  resulting  from
ragile  skin  barrier,  dysfunction  of  immunity,  and  systemic
orticosteroid  use,  are  the  most  frequent  complications
f  patients  with  pemphigus  and  account  for  22.6%  of  all
eaths.1 To  cope  with  the  microbial  exposure,  cells  pro-
uce  several  Antimicrobial  peptides  (AMPs)  which  inhibit
he  invasion  of  pathogens.  LL-37  is  the  unique  cathelicidin
eptide  that  has  piqued  the  interest  of  the  research  com-
unity  because  of  its  numerous  immune  system-modulating
roperties.2 Indeed,  dysregulation  of  LL-37  is  associated
ith  the  onset  and  progression  of  multiple  autoimmune
iseases.3 The  scarcity  of  studies  in  autoimmune  bullous  dis-
ases  was  the  rationale  for  the  design  of  our  study,  aiming  to
ffer  a  concise  general  view  of  the  expression  of  LL-37  and
riefly  discuss  the  role  of  this  small  peptide  as  a  key  factor
n  the  development  of  pemphigus.

This  study  enrolled  pemphigus  foliaceus  (PF)  and  pem-
higus  vulgaris  (PV)  patients,  recruited  at  the  Dermatology
epartment  in  the  Hedi  Chaker  University  Hospital  of  Sfax,
unisia,  as  detailed  in  the  flow  chart  (Fig.  1).  Pemphigus
iagnosis  is  confirmed  according  to  international  recom-
endations.  Patients  were  classified,  according  to  disease

tage  and  treatment  management,  into  3  groups:  newly
iagnosed,  untreated  and  treated  patients  with  remit-
ent  pemphigus  (PDAI  ≤  8)  or  chronic  patients’  group
PDAI  ≥  9).  The  LL-37  mRNA  expression  in  PBMC  was

ssessed  in  20  PV  and  27  PF  patients  in  comparison
o  16  Healthy  Controls  (HC),  by  Quantitative-PCRusing
ene-specific  primers  (F:  5’-TCGGATGCTAACCTCTACCG-

� Study conducted at the Research Laboratory ‘‘Autoimmunity,
ancer and Immunogenetics’’ (LR18SP12), University Hospital Habib
ourguiba, Sfax, Tunisia.
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365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
rotein  LL-37  ELISA  Kit  from  CUSABIO  (CSB-EL004476HU).
ata  were  analyzed  with  SPSS  software  2.0,  using  adapted
ests.  A  summary  of  demographic,  clinical,  and  serological
ata  is  presented  in  Table  1.

Although  PF  and  PV  are  clinically  distinct,  they  share
ommon  immunological  mechanisms.  In  our  dataset,  the  bio-
ogical  markers  and  clinical  parameters  under  investigation
id  not  differ  significantly  between  the  two  forms.  Overall,
he  LL-37  expression  profile  was  differentially  dysregulated
n  pemphigus.  LL-37  gene  as  well  as  serum  expressions  were
ignificantly  up-regulated  in  pemphigus  patients  compared
o  HC  (Fig.  2A---B).  In  detail,  LL-37  mRNA  gene  expression
as  significantly  enhanced  in  newly  diagnosed  PV  and  PF
ompared  to  HC  (p  =  0.012,  p  =  0.048;  respectively)  (Fig.  2A).

To  understand  the  impact  of  short-term  corticosteroid
herapy  on  LL-37  gene  expression,  six  newly  diagnosed
atients  were  followed  after  3-months  of  treatment.  LL-
7  mRNA  expression  changes  significantly  after  3-months  of
reatment  (p  =  0.023)  (Fig.  2C).  Interestingly,  a  notable  neg-
tive  correlation  was  revealed  between  Dsg1-Abs  level  and
L-37  mRNA  expression  (r  =  -0.7;  p  =  0.020)  (Fig.  2D).

By  stratifying  PV  and  PF  patients  according  to  their  clini-
al  disease  stage,  LL-37  gene  expression  was  followed  up  in  a
roup  of  six-year  average  treatment  period.  A  notable  down-
egulation  of  LL-37  expression  was  identified  in  remittent
roup  compared  to  the  chronic  group  (Remittent  groupmean

 0.025  ±  0.077  vs.  Chronic  groupmean =  0.172  ±  0.05,  p
 0.006).  A  similar  profile  was  observed  when  studying  LL-
7  serum  expression,  without  any  statistical  significance
Remittent  groupmean =  9.57  ±  1.8  vs.  Chronic  groupmean

 14.24  ±  1.7,  p  >  0.05)  (Fig.  2B).  This  significance  was
aintained  even  when  studying  the  two  separate  class  of
emphigus  (PV:  p  =  0.039  and  PF:  p  =  0.028)  (Fig.  2E---F).
here  was  also  a  decrease  in  LL-37  gene  expression  in  remit-
ent  PF  patients  when  compared  to  newly  diagnosed  ones  (p

 0.013).
It  seems  that  the  over-expression  of  LL-37  in  periph-

ral  blood  cells  of  newly  diagnosed  pemphigus  patients

s  important  in  the  disease  onset.  Yet,  there  is  a  lack
f  studies  analysing  the  LL-37  expression  on  a  systemic
evel;  particularly  on  PBMC.  An  up-regulation  was  largely
eported  in  various  biological  specimens.  Previous  stud-
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Figure  1  Flowchart  for  the  studied  groups.  DIF,  Direct  Immunofluorescence;  Dsg,  Desmoglein;  IIF,  Indirect  Immunofluorescence;
PF, Pemphigus  Foliaceus;  PV,  Pemphigus  Vulgaris;  HC,  Healthy  Control.

Table  1  Demographic,  clinical  and  serological  characteristics  of  pemphigus  patients.

Pemphigus  Foliaceus  patients  (n  =  29)  Pemphigus  Vulgaris  patients  (n  =  22)

Newly  diagnosed
patients  (n  =  13)

Treated  Patients
(n  =  16)

Newly  diagnosed
patients  (n  =  4)

Treated  Patients  (n  =
18)

Age  mean  40  55  45  54
Sex ratio  M/F  2/12  0/16  1/4  6/18
Disease duration  (year)  ---  7.6  ---  4.7

Treatment --- 45.8%
Corticosteroids

--- 41.6%  Corticosteroids

54.2%
Corticosteroids  +
Immunosuppres-
sors

58.4%  Corticosteroids
+ Immunosuppressors

PDAI score  mean  34.09  17.74  44.67  15.19
Anti-Dsg1 137.47  U/mL  93.3  U/mL  71.5  U/mL  56.13  U/mL

mL  
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e
h
m
s
t
e
n
s

t
a
a
a
s
s
p
p
c
cated  that  the  glucocorticoid  promotes  the  production  of
LL-37  and  �-defensin.7 Actually,  corticosteroids  play  a  crit-
Anti-Dsg3 1.81  U/mL  2.4  U/

es  showed  similar  results  in  inflammatory  skin  disorders.3

n  the  other  hand,  salivary  concentration  of  LL-37  was
ncreased  in  inflammatory  ulcerating  diseases  in  both  oral
ichen  planus.4 Taken  together,  cathelicidin  expression  dys-
egulation  appears  to  occur  in  pemphigus;  PF  and  PV.
owever,  the  precise  functions  of  LL-37  in  pemphigus  remain
lusive.  Indeed,  both  pro-  and  anti-inflammatory  functions
ave  been  assigned  to  LL-37  in  a  dependent  manner  on  the
icroenvironment  and  disease  background.  Actually,  some

tudies  have  speculated  that  these  AMPs  may  provide  a  pro-
ective  effect  from  cutaneous  infection  in  cutaneous  lupus
rythematosus  patients.3 However,  a  pro-inflammatory  phe-

otype  of  LL-37  on  macrophages  in  systemic  lupus  was  also
uggested.5

i
c

2

151.5  U/mL  72.9  U/mL

The  cornerstone  of  pemphigus  treatment  remains  sys-
emic  corticosteroids  due  to  their  immunosuppressive  and
nti-inflammatory  properties.6 So,  it  seems  logical  to
ssume  that  corticosteroids  impact  the  LL-37  expression
ccording  to  the  disease  context.  The  3-months  follow-up
howed  a  significant  up-regulation  in  LL-37  gene  expres-
ion,  which  was  negatively  correlated  with  anti-Dsg1  Abs  in
emphigus  monitored  patients.  Interestingly,  chronic  pem-
higus  groups  exhibited  a  persistence  of  LL-37  high  levels  in
omparison  to  the  remittent  ones.  Previous  research  indi-
cal  role  in  remission  induction;  their  interaction  with  the
ytoplasmic  corticosteroid  receptor  results  in  up-regulation
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Figure  2  LL-37  expression  change  in  different  studied  groups.  (A)  Differential  expression  level  of  LL-37  in  newly  diagnosed
pemphigus  patients  (PV;  n  =  4,  PF;  n  =  11)  compared  to  HC  (n  =  16);  (PVmean =  0.324  ±  0.28,  PFmean =  0.027  ±  0.007  and  HCmean

=  0.011  ±  0.003,  with  p  =  0.046,  p  =  0.036;  respectively).  (B)  LL-37  serum  concentration  comparison  between  Newly  diagnosed
patients (n  =  15)  and  HC  (n  =  11)  (Newly  diagnosed  patientsmean =  10.06  ±  1  ng/mL,  HCmean =  6.22  ±  1.3  ng/mL,  p  =  0.048)  and
between remittent  patients  (n  =  11)  and  chronic  patients  (n  =  14)  (Remittent  patientsmean =  9.5  ±  1.8  ng/mL,  chronic  patientsmean =
14.2 ±  1.7  ng/mL,  p  >  0.05).  (C)  Differential  expression  of  LL-37  and  (D)  Dsg1  values  after  3  M  of  treatment.  LL-37  mRNA  expression
changes significantly  after  3-months  of  treatment  (Newly  diagnosed  patientsmean =  0.039  ±  0.014  vs.  3  M  treatedmean =  0.408  ±  0.24,
p =  0.023)  with  a  notable  negative  correlation  between  Dsg1-Abs  level  and  LL-37  mRNA  expression.  (E)  Differential  expression  level
of LL-37  in  chronic  PV  patients  (n  =  8)  compared  to  remittent  (n  =  6)  and  newly  diagnosed;  (remittent  PVmean =  0.049  ±  0.011  vs.
Chronic PVmean =  0.225  ±  0.073,  p  =  0.039).  (F)  LL-37  mRNA  expression  changes  in  chronic  PF  patients  (n  =  6),  compared  to  remittent
(n =  8);  (remittent  PFmean =  0.007  ±  0.003  vs.  chronic  PFmean =  0.074  ±  0.034,  p  =  0.028;  respectively)  and  newly  diagnosed  groups
(p =  0.013).  Comparison  of  two  independent  samples  using  the  non-parametrical  Mann-Witney  test,  p-value  <  0.05.
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LETTER  

f  anti-inflammatory  proteins  and  downregulation  of  those
ro-inflammatory.6 Therefore,  LL-37  up-regulation  may  con-
ribute  to  suppressing  the  inflammatory  responses  and
ediate  tissue  repair.  Indeed,  LL-37  contributes  to  mod-

lating  cytokine  production  and  chemoattracting  various
mmune  effector  cells,  leading  to  stimulation  of  angio-
enesis  and  wound  healing.8 Alongside  our  results,  the
p-regulation  of  LL-37  expression  was  suggested  to  be  impli-
ated  in  tissue  repair  in  the  recovery  phase  of  sepsis.9

On  the  other  hand,  there  was  evidence  that  LL-37  can
erform  two  distinct  functions  in  different  tissues  and  dif-
erent  microenvironments.  This  peptide  has  been  shown  to
egulate  monocyte/macrophage  differentiation10 which  can
xhibit  pro-  and  anti-inflammatory  properties  depending  on
he  stimuli  from  their  local  microenvironment.  In  fact,  LL-37
xacerbated  LPS-induced  septic  shock  in  rats  when  admin-
stered  2-hs  after  LPS  treatment.8 This  is  in  line  with  the
ypothesis  suggesting  that  the  persistence  of  LL-37  high  lev-
ls  in  chronic  pemphigus  can  aggravate  the  damaging  effects
nduced  by  inflammation.  Thus,  the  timing  and  the  cellu-
ar  context  could  change  the  LL-37  expression  according
o  the  disease  severity.  On  the  one  side,  LL-37  seems  to
romote  immune  response  and  exerts  its  anti-inflammatory
nd  wound  healing  effects  for  remission  induction  and  per-
istence;  on  the  other  side,  it  seems  to  have  the  ability
o  stimulate  inflammation  and  promote  a  pro-inflammatory
esponse  in  the  persistent  chronic  phase  of  pemphigus.  In
onclusion,  the  cellular  environment  and  the  timing  appear
o  have  an  impact  on  LL-37  expression.  For  a  more  com-
rehensive  understanding,  further  functional  studies  on  skin
ell  culture  are  needed.
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osinophilic annular erythema:
eport of four cases in adults

medications.  A  skin  biopsy  confirmed  the  diagnosis  of  EAE.
The  patient  received  topical  and  oral  steroids  ---  prednisone
40  mg/od,  plus  a  combination  of  three  antihistamines.  Pred-
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nd update of the literature�

ear  Editor,

osinophilic  annular  erythema  (EAE)  is  an  uncommon,  usu-
lly  self-limited  dermatosis,  first  described  in  infancy  by
eterson  in  1981.1 The  first  adult  case  was  reported  in  2000
y  Kahofer  et  al.2 EAE  belongs  to  both  eosinophil-associated
ermatoses  and  figurate  erythemas  as  well.

The  authors  report  four  adult  cases  of  EAE  (Table  1)
hat  were  histologically  proven  and  assessed  at  the  same
nstitution  between  2017  and  2024.  Two  women  and  two
en,  aged  39  to  65  years  (median  age  53),  presented

linically  with  lesions  involving  the  trunk  and  extremities
Figs.  1  and  2).  Intense  itching  was  the  main  symptom.
o  vesiculation,  scaling,  or  central  punctum  was  present.
nly  Case  2  resolved  with  post-inflammatory  hyperpigmen-
ation.  Laboratory  tests,  including  complete  blood  count,
-reactive  protein,  erythrocyte  sedimentation  rate,  VDRL,
asting  blood  sugar,  renal  and  liver  function,  and  direct
mmunofluorescence,  were  all  normal  or  negative.  On  his-
ological  examination,  all  cases  revealed  similar  findings,
howing  no  epidermal  involvement.  The  dermis  showed  an
ntense  dermal  edema,  vasodilation,  and  a  moderate  mixed
nfiltrate  with  abundant  eosinophils  in  a  perivascular  and
nterstitial  distribution  at  superficial  and  deep  levels.  No
ame  figures  were  seen  (Fig.  3).

ase 1

 healthy  39-year-old  woman  with  no  relevant  past  medical
istory  presented  with  a  five-month  history  of  an  inter-
ittent  skin  eruption  consisting  of  urticarial  papules  and

nnular  plaques  with  erythematous  borders,  that  enlarged

entrifugally  and  each  one  disappeared  without  a trace,
asting  up  to  48  hours.  There  was  no  history  of  arthro-
od  bites,  exposure  to  pets,  recent  travel,  or  use  of  any

� Study conducted at the Instituto de Investigaciones Médi-
as Alfredo Lanari, Universidad de Buenos Aires, Buenos Aires,
rgentina.

y
m
f
t
b
p
t
m

ttps://doi.org/10.1016/j.abd.2025.501269
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
isone  was  slowly  tapered  down  to  4  mg/d  over  a  month.
he  skin  lesions  faded  gradually,  and  the  pruritus  score
ecreased  from  10/10  to  6/10.  Prednisone  was  stopped
pon  achieving  complete  remission.  She  suffered  similar
utbreaks  over  two  years  and  finally  went  into  remission.

ase 2

 61-year-old  man  with  no  previous  medical  history  pre-
ented  with  an  acute,  recurrent,  intensely  itchy  skin  rash
n  the  trunk  and  extremities  that  affected  his  quality  of
ife.  Physical  examination  revealed  widespread  involvement
paring  the  face,  genitalia,  oral  mucosa,  scalp,  palms,  and
oles.  Individual  lesions  had  become  confluent,  developing
nto  large  erythematous  polycyclic  configurations.  Labora-
ory  tests  revealed  eosinophilia  of  18%,  and  an  elevated
gE  400  Iu/mL.  The  patient  failed  to  respond  to  topical
orticosteroids  and  high-dose  antihistamines.  Topical  and
ral  prednisone  ---  40  mg/day  followed,  with  symptomatic
elief  but  incomplete  control  of  lesions.  Hydroxychloro-
uine  200  mg/day  was  subsequently  added  with  similar
esults.  Finally,  oral  cyclosporine  (3.5  mg/k/day)  monother-
py  was  started,  and  after  two  weeks,  the  majority  of  the
esions  resolved,  with  significant  central  post-inflammatory
yperpigmentation.  Complete  remission  of  skin  lesions  was
chieved  at  4-weeks  (Fig.  4),  and  cyclosporine  was  gradu-
lly  tapered  and  discontinued  six  months  after  initiation.  At
ne-year  follow-up,  the  patient  has  remained  relapse-free.

ase 3

 67-year-old  man  suffering  from  chronic  eczema  for  many
ears  presented  with  a  pruritic  eruption  of  erythematous
acules  and  plaques.  He  had  been  receiving  valproic  acid

or  epilepsy  for  the  past  20-years,  lipid-lowering  therapy  for
he  past  7-years,  and  levothyroxine  for  hypothyroidism.  Skin

iopsy  confirmed  the  diagnosis.  The  patient  was  started  on
rednisone  ---  40  mg/day  over  40-days  with  a  good  response,
apering  to  40/20  mg  alternate  days,  then  20  mg/d  over  two
ore  months,  until  he  was  free  of  lesions.
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Table  1  Clinical  data.

Case  no Age  yrs/  Gender  Concomitant
disease

Type  of  lesions  Location  Histology  Blood  test  Treatment  Duration  Relapse

1  39  Female  None  Urticarial  papules
and  erythematous
annular  plaques

Trunk  and
extremities

Dermal  edema.
Superficial  and  deep
moderate  perivascular
eosinophilic  infiltrate.

Normal  Prednisone  +  anti
histamines  with
good  response

2  years  Yes

2 61  Male  None  Urticarial  papules
and  annular
plaques

Trunk  and
extremities

Mild
spongiosis.Perivascular
and  interstitial  mixed
infiltrate  with  numerous
eosinophils

Eosinophilia  IgE
400  IU/mL

Prednisone  and
hydroxychloro-
quine  were
ineffective.
Cyclosporine  (3.5
mg/Kg/d)  with
good  response.
Post  inflammatory
hyperpigmenta-
tion

6  months  No

3 67 Male Chronic  eczema Erythematous
macules  and
plaques

Trunk  and
extremities

Spongiosis,  dermal
edema.  Moderate
mixed  perivascular
infiltrate  with
numerous  eosinophils

Normal  Prednisone  with
good  response

2  months No

Epilepsy
Hypothyroidism

4 45 Female Atopic  dermatitis Annular
erythematous
plaques

Trunk  and
abdomen

Moderate  perivascular
and  interstitial  mixed
infiltrate  with
numerous  eosinophils

Normal  Prednisone  and
antihistamines

After  6-months
still  continues

Yes

Allergic rhinitis
ANA+

2
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Fig.  1  (A)  Case  1:  Annular  plaques  with  erythematous  borders  on  the  right  armpit  and  upper  extremity.  (B)  Case  3:  Erythematous
macules and  plaques  with  the  typical  figurate  erythema  aspect,  on  the  trunk.

Fig.  2  (A  and  B)  Case  4:  Annular  plaques  with  central  healing  and  erythematous  borders  on  the  trunk.  (C)  Case  2:  Urticarial
papules and  erythematous  plaques  on  the  trunk  and  extremities.

Fig.  3  (A)  Hematoxilyn  &  eosin,  100×. Epidermis  with  orthokeratosis  (black  arrow)  and  mild  spongiosis  (yellow  arrows).  Dermis
with moderate  inflammatory  infiltrates  of  perivascular  and  interstitial  disposition.  (circles)  (B)  Hematoxilyn  &  eosin,  400  ×.  A  close
up of  the  dermal  infiltrates  on  a  perivascular  and  interstitial  disposition  made  up  of  lymphocytes  and  numerous  eosinophils.

3



LETTER  - RESEARCH

F ine  3
a

C

A
h
a
t
i
a
a
a
h
w
a
a
t
o
f

s
o
c
t
d
a
A
i
p
a
w
t
o

s
m
s
e
fi

a

e
v
(
b
m

d
t
e
r
c
t

s
t
W
fi
t
c

a
a
E
b
r

t
T
c
c
(
a
i
r
i

ig.  4  Case  2  Pre-  and  post-treatment.  (A)  Baseline  (cyclospor
t 4-weeks  of  treatment.

ase 4

 45-year-old  healthy  woman  presented  with  a  4-months
istory  of  an  intermittent  pruritic  rash  on  her  trunk  and
bdomen.  As  a  possible  trigger  factor,  the  patient  mentioned
hat  the  skin  rash  started  after  a  bee  sting  during  her  hol-
days.  There  was  no  history  of  exposure  to  pets  or  use  of
ny  medications.  Except  for  her  atopic  dermatitis,  recurrent
llergic  rhinitis,  and  a  positive  Antinuclear  Antibody  (ANA)  at

 1:320  dilution  with  a  fine  nuclear  speckled  pattern  (AC-4),
er  personal  medical  history  and  family  history  were  other-
ise  normal.  The  patient  received  oral  prednisone  8  mg  od
nd  a  combination  of  two  second-generation  antihistamines
s  maintenance  therapy.  This  combination  achieved  pruri-
us  control  with  lesional  improvement.  However,  relapses
ccurred  upon  withdrawal  of  therapy.  The  authors  have
ailed  to  achieve  disease  control  to  date.

EAE  is  an  acute,  benign,  and  intensely  pruritic  dermato-
is  characterized  by  recurrent  annular,  arciform,  figurate,
r  polycyclic  erythematous  and  edematous  plaques  with  a
entrifugal  growth  pattern.  The  lesions  usually  arise  on  the
runk  and  extremities  and  most  individual  lesions  tend  to
isappear  within  36---48  hours.  The  absence  of  vesiculation
nd  residual  scaling  distinguishes  it  from  other  conditions.
t  least  82  adult  cases  have  been  reported  in  the  literature,

ncluding  atypical  variants  with  vesiculobullous  features  or
almoplantar  localization.3,4 Although  self-limited,  relapses
re  characteristic  of  the  disease.  Regarding  the  two  patients
ho  experienced  several  relapses  during  a  2-year  follow-up,

he  authors  found  no  changes  in  their  laboratory  tests  or
ther  possible  explanations  for  this  course.

The  pathogenesis  remains  unclear.  Current  hypotheses
uggest  an  Interleukin-5  (IL-5)  mediated  eosinophil  recruit-
ent  in  response  to  unknown  triggers,  possibly  allergic

timulus  or  insect  bites,  as  suspected  in  Case  4.  Although

osinophilia  is  occasionally  reported,  it  is  not  a  common
nding.5

Histopathology  typically  shows  dermal  involvement  with
 perivascular  and  interstitial  infiltrate  with  numerous

U
p

m

4

.5  mg/k/day).  (B)  9  days  of  treatment.  (C)  Complete  remission

osinophils  and  some  lymphocytes  without  granulomas  or
asculitis.  Flame  figures,  characteristic  of  wells  syndrome
WS),  are  generally  absent.  Pigmentary  incontinence  and
asal  melanosis  may  lead  to  post-inflammatory  hyperpig-
entation,  as  seen  in  Case  2.5

Differential  diagnoses  (Table  2) include  other  annular
ermatoses,  such  as  generalized  granuloma  annulare,  ery-
hema  annulare  centrifugum,  subacute  cutaneous  lupus
rythematosus,  erythema  multiforme,  erythema  gyratum
epens,  and  erythema  migrans.  Eosinophilic  disorders  to
onsider  include  WS,  bullous  pemphigoid,  parasitic  infec-
ions,  arthropod  bites,  and  eosinophilic  vasculitis.1

There  is  an  ongoing  debate  regarding  whether  EAE  is  a
eparate  entity  or  a  variant  of  WS.  Some  authors  propose
hat  EAE  represents  a chronic,  treatment-resistant  form  of
S  with  higher  relapse  rates.  However,  the  absence  of  flame
gures,  lack  of  blood  eosinophilia,  and  distinct  clinical  fea-
ures  support  the  classification  of  EAE  as  an  independent
ondition.6

Associations  between  EAE  and  systemic  diseases  such
s  autoimmune  thyroiditis  (Case  3),  diabetes  mellitus,
nd  systemic  lupus  erythematosus  have  been  described.
l-Khalawany  et  al.  observed  that  managing  systemic  comor-
idities  may  contribute  to  longer  remission  periods  and
educed  recurrence.7

Treatment  should  be  individualized  based  on  symp-
om  severity,  lesion  extent,  and  associated  conditions.
herapeutic  options  include  topical  and  systemic  corti-
osteroids  (0.5---1  mg/kg/day),  oral  minocycline  or  doxy-
ycline,  hydroxychloroquine  (200---400  mg/day),  dapsone
50---100  mg/day),  low-dose  cyclosporine,  methotrexate,
nd  antihistamines,  alone  or  in  combination.  Clinical
mprovement  usually  occurred  within  2---6  weeks.  However,
elapses  after  drug  discontinuation  are  frequent.  One  case
n  the  literature  reported  the  successful  use  of  narrowband

VB  in  a  corticosteroid  and  hydroxychloroquine-resistant
atient,  achieving  long-term  remission.8,9

Recent  reports  have  also  described  successful  treat-
ent  of  refractory  cases  with  biologics  such  as  dupilumab,



Anais  Brasileiros  de  Dermatologia  2026;101(1):501269

Table  2  Differential  diagnoses  of  EAE.

Dermatosis  Clinical  description  Histologic  features

Generalized
Granuloma
Annulare

May  occur  in  infancy  and  adulthood.  Asymptomatic  or
occasionally  pruritic,  non-scaly  erythematous  papules
and plaques  with  different  morphology,  annular,
arciform,  polycyclic.  The  etiology  is  unclear.  It  may  be
associated  with  Diabetes  mellitus,  thyroid  diseases,
infections  (hepatitis  B/C  virus,  HIV),  malignancies,  etc.

Pattern  of  either  palisading  granuloma  with
focal degeneration  of  collagen  bundles
surrounded  by  lymphocytes,  histiocytes,  and
giant  cells,  or  interstitial  distribution  of  the
infiltrate,  in  the  upper  and  mid-dermis.
Abundant  mucin  deposition

Erythema
Annulare
Centrifugum

Usually begins  in  middle  age  with  erythematous  papules
and plaques  that  enlarge  centrifugally  to  form  rings  and
arcs with  central  hypopigmentation.  On  the  inner  part
of the  advancing  edge,  a  fine  collarette  of  scales  is
described.  Each  lesion  lasts  days  to  months.  Face,
trunk,  extremities.  Occasionally,  it  accompanies  an
underlying  disease  (infections,  malignancies,  etc.)

The  epidermis  often  shows  areas  of  mild
spongiosis  surmounted  by  focal  parakeratosis.
Dense  perivascular  lymphohistiocytic  infiltrate
in the  superficial  and  deep  dermis  without
eosinophils

Subacute lupus Usually  in  adults.  It  presents  with  erythematous
papulosquamous  or  annular  plaques  on  photo-exposed
areas.  ANA  +  and  Ro+

Interface  dermatitis,  edema,  perivascular,
peri-adnexal  lymphocytic  infiltrate.  Positive
Direct  Immunofluorescence  (DIF)

Erythema gyratum
repens

Persistent  concentric,  arcuate,  or  polycyclic,  scaling
plaques,  almost  always  associated  with  an  underlying
malignant  neoplasm  of  the  breast,  lung,  stomach,
bladder,  prostate.

Histologically,  it  shows  both,  epidermal  (hyper
and parakeratosis,  focal  spongiosis),  and  a
dermal  component  composed  by  mild
perivascular  mononuclear  infiltrate

Tinea corporis  Annular  erythematous  plaques  with  peripheral  leading
scale  and  central  healing

Direct  potassium  hydroxide  microscopy  (KOH)
and culture  lead  to  the  diagnoses  of  superficial
fungal  infection

Wells syndrome  Clinically,  it́s  characterized  by  prodromal  burning,
painful  edema,  and  peripheral  induration.  The  classical
description  is  a  cellulitis-like  plaque,  but  then,  its
clinical  polymorphism  with  erythematous  annular  and
figurate  lesions  have  been  described.  The  lesions  usually
resolved  within  a  few  weeks  leaving  a  slate-grey
morphea-like  induration.  The  recurrent  course  and
spontaneous  healing  after  months  or  years,  are  features
that  both  entities  share.

Prominent  papillary  dermal  edema,  and
interstitial  infiltrate  mainly  eosinophils,  are
diffusely  distributed,  and  can  be  localized  at
the superficial,  mid  and/or  deep  dermis  and
extending  into  the  subcutis.  Typical  flame
figures  consisting  of  degenerated  collagen
fibers,  due  to  deposits  of  the  major  basic
protein  of  the  eosinophil.

Erythema  Gyratum
Atrophicans

Occurs  in  newborns  as  a  generalized  eruption  of
erythematous  plaques  evolving  to  atrophy  and
hypopigmentation.

Epidermal  atrophy,  dermal  edema,  and  a
mononuclear  cell  infiltrate  are  present.  DIF
reveals  granular  deposits  of  IgG,  C3,  and  C4  at
the dermoepidermal  junction  and  around  the
superficial  capillaries

Erythema
Multiforme

May occur  at  any  age  presenting  as  symmetrically
distributed  papules,  annular  plaques  and  target-like
lesions  typically  fixed  for  a  minimum  of  seven  days.

Interface  dermatitis  characterized  by
epidermal  basal  cell  damage,  which  may  be
manifested  by  cell  death  and/or  basal  vacuolar
change,  and  a  lichenoid  distribution  of
inflammatory  cells  obscuring  the
dermoepidermal  interface

Erythema
Chronicum
Migrans

There is  often  a  history  of  an  arthropod  bite  and  a
resulting  central  punctum.  The  non-scaly,  usually  unique
plaque, expands  centrifugally  as  a  blue-red  urticarial
ring over  several  weeks  or  months.

Mononuclear  peri-adnexal  and  perivascular
dermal  infiltrate  is  present.

Urticaria Edematous  papules  that  rapidly  became  large  and
irregular  plaques  intensely  pruritic.  Each  lesion  lasts  no
more  than  6  -hs  and  they  arise  on  different  locations.

Edema  and  sparse  perivascular  inflammatory
infiltrate  in  the  upper  dermis

Annular Erythema
of  infancy

Annular  and  figurate  pruritic  lesions  with  early  age  of
onset (under  1-year  of  age)  and  spontaneous  resolution
on the  trunk  and  extremities.  No  prodromes.  Sparing  the
face,  genitalia,  palms  and  soles.

Perivascular  mononuclear  infiltrate
with  few  eosinophils;  negative  DIF;
lack  of  mucin,  ‘‘flame  figures’’,
vasculitis  or  granulomas

No Eosinophilia  in  the  majority  of  cases.
Recurrent,  chronic,  with  outbreaks.

5
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epolizumab,  benralizumab,  and  the  JAK  inhibitor  baric-
tinib,  though  these  remain  off-label  and  are  based  on
solated  cases.10

In  conclusion,  the  authors  propose  that  EAE  is  a  distinct
linical  entity,  characterized  by  annular,  pruritic,  polycyclic
laques.  This  presentation  differs  from  the  more  edema-
ous,  cellulitis-like  lesions  of  WS,  which  commonly  exhibit
eripheral  eosinophilia  and  flame  figures  on  histology.  Skin
iopsy  remains  essential  for  diagnosis.  Although  therapeu-
ic  responses  are  usually  favorable,  relapses  are  common.
urther  studies  are  needed  to  clarify  its  pathogenesis,  clas-
ification,  and  optimal  long-term  management.
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he morbidity of systemic
teroids: analyzing its use in

AntiBP180  IgG  antibodies  detected  were  directed  against
the  Noncollagenous  16A  domain  (NC16A)  by  BP180-NC16A
ELISA  assay.
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ullous pemphigoid�

ear  Editor,

ullous  Pemphigoid  (BP)  is  the  most  common  autoimmune
ullous  disease.1 High-potency  topical  corticosteroids  are
ccepted  as  first-line  treatment  in  BP.1,2 However,  due  to  the
hronic  nature  of  the  disease,  which  is  often  characterized
y  multiple  relapses,  or  in  moderate  to  severe/extensive
ases,  when  topical  therapies  may  be  insufficient,  sys-
emic  treatment  is  usually  required  to  achieve  disease
ontrol.  Systemic  steroids  are  typically  prescribed  after  the
ailure  of  topical  strategies1,2 and  are  considered  a  second-
ine  treatment  according  to  most  BP  guidelines  (doses  of
.5---1  mg/kg/day  prednisone).1,2 It  is  estimated  that  sys-
emic  steroids  are  used  in  70%---80%  of  BP  patients.3

However,  their  use  has  been  classically  associated  with
igher  mortality  and  an  increased  risk  of  side-effects,  par-
icularly  in  elderly  patients,  who  represent  the  majority  of
P  cases.3,4 The  aim  of  this  study  was  to  analyze  the  mana-
ement  of  BP  in  our  setting,  with  a  specific  focus  on  the
utcomes  of  patients  treated  with  systemic  steroids.

A  retrospective  observational  study  was  conducted,
ncluding  all  patients  diagnosed  with  BP  who  were  attended
n  our  department  between  the  year  2000  and  the  first
emester  of  2020.  Diagnosis  of  BP  was  based  on  the
pdated  diagnostic  criteria.1 All  cases  included  had  at
east  three  out  of  the  four  criteria:  clinical,  histopathologi-
al,  serological  (including  Indirect  Immunofluorescence  [IIF]
nd/or  Enzyme-Linked  Immunosorbent  Assay  [ELISA]  and
irect  Immunofluorescence  [DIF]).  Epidemiological  (includ-

ng  comorbidities  that  were  present  at  the  time  of  BP
iagnosis  (neurological,  neoplastic  diseases,  and  diabetes
ellitus  type  2),  clinical,  immunological,  histopathologi-

al,  and  therapeutic  characteristics  of  all  patients  were

ecorded,  including  dosage,  duration,  lines  of  treatment,
efinitive  treatment,  need  for  hospitalization,  and  any
dverse  events  if  present.

� Study conducted at the Hospital General Universitario Gregorio
arañón, Madrid, Spain.
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A  commercially  available  ELISA  kit  was  used  that  includes
he  detection  of  IgG  autoantibodies  against  desmoglein  1,
esmoglein  3,  BP180,  and  type  VII  collagen.  Full-length
P180  autoantibodies  detection  was  not  performed.

Categorical  variables  were  expressed  as  total  numbers
ith  percentages,  and  continuous  variables  were  expressed
s  means,  with  standard  deviation  in  symmetric  distributions
r  medians  and  interquartile  ranges  in  asymmetric  variables.
emographic,  clinical,  histopathological,  and  serological
haracteristics  were  compared  between  deceased  and  non-
eceased  groups,  using  either  the  Chi-Square  test  (or
isher’s  exact  test  when  necessary)  or  Student’s  t-test  (or
ann-Whitney  U-test/Wilcoxon  W-test  when  necessary).  The
ilateral  F-test  was  used  for  the  equal  variance  test.  Statisti-
al  analysis  was  performed  with  Stata  (version  16  StataCorp,
ollege  Station,  Texas,  USA).

A  total  of  257  patients  were  included;  154  were  male
59.9%)  with  a  global  mean  age  (±SD)  at  diagnosis  of  80.5-
ears  (±10.4).  In  regard  to  comorbidities,  diabetes  mellitus
ype  2  was  present  in  106  cases  (41.2%)  and  neurological  and
ncological  diseases  in  102  (39.7%)  and  47  (18.3%)  patients,
espectively.

We  classified  BP  in  four  groups  depending  on  the  Body
urface  Area  (BSA)  affected:  generalized  (>50%  BSA)  in  81
atients  (31.5%);  trunk  and  extremities  (<  50%,  affecting
xtremities  and  trunk)  in  122  (47.5%),  trunk  (<50%,  affect-
ng  only  trunk)  in  13  (5.1%),  extremities  (<50%,  affecting
nly  extremities)  in  39  (15.2%)  and  ‘‘other’’  (when  not  cor-
esponding  to  prior  criteria)  in  2  cases  (0.8%).  Scalp  and
ucosal  involvement  were  present  in  22  and  16  patients,

espectively.  Due  to  incomplete  information  in  the  clinical
ecords,  we  were  unable  to  assess  the  presence  of  inflamma-
ory  versus  non-inflammatory  phenotypes  or  calculate  any
isease  severity  scores  (BPDAI  or  IGA).

All  skin  biopsies  showed  a  subepidermal  blister  with
n  eosinophilic  inflammatory  infiltrate  and,  except  for  11
atients  (4.3%),  DIF  revealed  immunofluorescence  patterns
ompatible  with  BP.  In  terms  of  serology,  antiBP180  anti-

odies  were  found  positive  (>20  U/mL)  in  all  cases  in  which
hese  autoantibodies  were  tested  (170  patients;  66.1%);  the
ean  concentration  (±SD)  was  49.13  (±53.63).
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Table  1  Therapeutic  and  management  characteristics  of  BP  patients  included  in  the  study.

N  =  257  Definitive  treatment,  n  (%)  Definitive  treatment,  n  (%)
Treatment n  (%)  N  =  257  N  =  Total  of  patients  that  received  it

Topical  corticosteroid 257  (100) 41  (16) 41  (16)
Systemic steroid  (prednisone)  209  (81.3)  125  (48.6)  125  (59.8)
<0.5 mg/kg/day  178  (69.2)
>0.5 mg/kg/day  28  (10.9)
Azathioprine  63  (24.5)  50  (19.5)  50  (79.4)
Tetracyclines  29  (11.3)  12  (4.7)  12  (41.4)
Associated to  nicotinamide  19  (7.4)  8  (3.1)  8  (42.1)
Methotrexate  21  (8.2)  16  (6.2)  16  (76.2)
Dapsone 11  (4.3) 7  (2.7) 7  (63.6)
Rituximab  6  (1.9) 6  (1.9) 6  (100)
Treatment  duration  of  systemic  steroids  (prednisone)  (months)
Mean (±DS)  6.33  ±  1.77
Median  (p25---p75)  6  (3---9)
Number  of  lines  of  treatments  employed  to  achieve  disease  control  [N  =  257,  n  (%)]
1 41  (16)
2 127  (49.4)
3 69  (26.8)
4 14  (5.4)
5 3  (1.2)
6 3  (1.2)
Number  of  flares/recurrences  [N  =  257,  n  (%)]
0 198  (77)
1 46  (17.9)
2 9  (3.5)
3 3  (1.2)
4 1  (0.4)
Hospitalization  [N  =  257  n  (%)]
Sí 93  (36.2)
No 164  (63.8)
Hospitalization  time  (days)
Mean  ±  DS  5.91  ±  9.66
Median  (p25---p75)  5  (2---9)
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Definitive treatment was defined by the therapeutic strategy that
refer to the global study cohort (n = 257); in the third column, onl

Of  the  257  BP  patients  studied,  all  received  topical
reatment;  41  (16%)  achieved  complete  remission  after
igh/very  high-potency  topical  corticosteroids  as  first-line
reatment.  Systemic  steroids  were  prescribed  in  209  cases.
n  125  patients  (48.6%)  of  the  study  cohort,  systemic  cor-
icosteroids  (with  or  without  topical  treatment)  were  the
efinitive  treatment.

However,  91  patients  required  additional  interventions
o  control  the  disease.  In  234  cases  (92.3%),  remission  was
chieved  with  three  or  fewer  lines  of  treatment.  Among
hose  receiving  systemic  steroid  treatment,  in  85.1%  of
ases,  doses  lower  than  0.5  mg/kg/day  (0.3---0.4  mg/kg/day)
ere  prescribed.  Mean  steroid  treatment  duration  was  6.33

±1.77  SD)  months  (Table  1).  None  of  the  patients  were
reated  with  plasma  exchange,  intravenous  immunoglobu-
in,  or  steroid  pulse  therapy.

By  the  end  of  the  study  period,  155  BP  cases  had  died.

here  were  no  significant  differences  in  terms  of  age,  sex,
eoplastic  comorbidities,  or  BSA  between  deceased  and  non-
eceased  patients  (Table  2).
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o achiev}  complete remission. Percentages in the second column
ients who received the referred treatment were considered.

However,  neurological  comorbidities  were  significantly
ore  common  in  the  group  of  deceased  BP  patients  (50.3%

s.  23.5%,  p  =  0.000)  (Table  2).  No  specific  neurological  dis-
ase,  including  vascular  dementia,  was  more  prevalent  in
he  deceased  group.

Although  no  differences  were  found  in  the  detection  rate
f  anti-BP180  autoantibodies,  the  concentration  of  these
ntibodies  was  higher  in  the  group  of  patients  who  had
eceased  by  the  end  of  the  study  (p  =  0.050)  (Table  2).

Regarding  therapeutic  outcomes,  there  were  no  signif-
cant  differences  in  definitive  treatment,  steroid  doses,
umulative  steroid  doses  or  need  for  hospitalization
Table  2).

Additionally,  higher  steroid  doses  (>0.5  mg/kg/day)  were
ot  associated  with  a  worse  prognosis  in  terms  of  sur-
ival  time  (from  BP  diagnosis  to  death)  compared  to  lower
oses  (median  survival  time:  5-years  [95%  CI  3.43---6.58]  for

igher  doses  vs.  6-years  [95%  CI  4.04---7.96]  for  lower  doses).
ean  survival  time  for  other  systemic  treatments  differ-
nt  from  systemic  corticosteroids  found  was  5-years  (95%  CI
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Table  2  Analysis  of  the  demographics,  comorbidities,  serological,  therapeutics  and  hospitalization  outcomes  in  deceased  and
non-deceased  BP  patients  included  in  the  study.

Deceased  Non-deceased  p
N =  155,  n  (%)  N  =  102,  n  (%)

Mean  age  (±SD)  (years)  83.78  (±  8.25)  85.48  (±  11.39)  0.378
Sex 0.284
Female 58  (37.4)  45  (44.1)
Male 97  (62.6)  57  (55.9)
Neurological  comorbidities  78  (50.3)  24  (23.5)  0.000
Senile dementia  22  (14.2)  4  (3.9)
Alzheimer’s  Disease 19  (12.3) 7  (6.9)
Vascular dementia 18  (11.6) 8  (7.8)
Parkinson’s  disease 14  (9) 3  (2.9)
Amyotrophic  lateral  sclerosis  3  (1.9)  0
Multiple sclerosis  0  2  (2)
Lewy body  dementia 2  (1.3)  0
Neoplastic  comorbidities 29  (18.7)  18  (17.6)  0.839
Diabetes mellitus  type  2 62  (40) 44  (43.1)  0.617
Body Surface  Area  (BSA) 0.532
Generalized  (>50%) 49  (31.5) 32  (31.4)
Trunk and  extremities  (<50%) 77  (49.6) 45  (44.1)
Trunk (<50%) 6  (3.8) 7  (6.8)
Extremities  (<50%) 22  (14.1) 17  (16.7)
Other 1  (1) 1  (1)
Anti-BP180  antibodies
Number  of  patients  tested 102  (65.8) 78  (76.5) 0.358
Positivity (>20  U/mL)  56  (36.1)  59  (57.8)  0.692
Mean titer  (±SD)  (U/mL)  50.95  (±49.32)  41.93  (±56.48)  0.050
Definitive treatment
Topical  corticosteroids  155  (100)  102  (100)  ---
Systemic steroids  (prednisone)  130  (83.9)  79  (68.6)  0.196
Doses of  systemic  steroids  0.118
<0.5 mg/kg/día  108  (69.7)  72  (70.6)
>0.5 mg/kg/día  22  (14.2)  7  (6.9)
Treatment  duration  of  systemic  steroids  (months)  0.235
Mean (±  DS)  7.45  (±  1.03)  6.02  (±  2.41)
Median (p25---p75)  6  (3---9)  6  (3---9)
Mean steroid  cumulative  doses  (mg/treatment/patient)  5369.54  4912.41  0.156
Azathioprine  34  (21.9)  29  (28.4)  0.236
Methotrexate  5  (3.2)  16  (15.7)  NS
Dapsone 1  (0.6)  10  (9.8)  NS
Tetracyclines  [+  nicotinamide]  14  (9)  [11  (7.1)]  15  (14.7)  [8  (7.8)]  0.160
Hospitalization
Need for  hospitalization  62  (40)  31  (30.4)  0.117
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Hospitalization  time  (days)  [mean  (±DS)]  

.02---6.98).  No  adverse  events  directly  related  to  systemic
teroids  were  observed.

Systemic  corticosteroids  have  traditionally  been  linked
o  higher  mortality  and  increased  side  effects,  especially
hen  employed  at  high  doses  (1  mg/kg/day).5,6 Their  use  is
enerally  recommended  to  be  limited  to  younger  patients,
levated  BPDAI  scores,  and  high  concentrations  of  antiBP180
C16A  antibodies.4---6 Lower  doses  (0.1---0.2  mg/kg)  have  also
een  associated  with  a  higher  risk  of  relapse.3,4
However,  in  agreement  with  our  findings,  several  stud-
es  have  reported  no  increase  in  mortality  in  patients
reated  with  systemic  steroids.3,4,7,8 When  investigating
hether  early  initiation  of  corticosteroid-sparing  therapy  in

c
e
o
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3

5.58  (±  8.74)  6.47  (±  11.09)  0.891

P  patients  resulted  in  better  outcomes  than  late  or  no  spar-
ng,  the  rate  of  complications  and  1-year  mortality  did  not
iffer  significantly  among  therapeutic  strategies.7

Moreover,  mortality  in  BP  patients  has  been  associ-
ted  with  older  ages,  presence  of  multimorbidity,  higher
oncentration  of  anti-BP180  and  anti-BP230  antibodies,
reater  disease  activity,  and  higher  levels  of  systemic
nflammation.3,8---10

In  conclusion,  systemic  corticosteroids,  despite  their

lassical  association  with  increased  mortality,  may  not  nec-
ssarily  elevate  this  risk.  Doses  of  lower  than  0.5  mg/kg/day
f  prednisone  appear  sufficient  to  control  skin  lesions  in

 significant  number  of  patients  while  minimizing  morbid-
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ty  in  BP  patients.  The  advanced  age  of  most  BP  patients
omplicates  efforts  to  improve  quality  of  life  and  prevent
ecurrences  when  immunosuppressive  drugs  are  required.
lthough  treatment  should  always  balance  benefits  and  risk,
atients  with  BP  must  be  treated  appropriately,  and  ther-
peutics  must  be  adapted  to  disease  severity,  in  order  to
educe  systemic  inflammation  and  avoid  poor  outcomes

This  study  was  reviewed  and  approved  by  the  ethics
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arañón  (CEIC).  Approval  from  our  ethics  institutional  board
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eal-world experience with
eucravacitinib in psoriatic

Table  1  Baseline  characteristics  of  patients  with  psoriasis
treated  with  Deucravacitinib  (n  =  24).
i.  Demographic  Data
Male  sex,  n  (%)  17  (70.83%)
Age (years)a 38.58  ±  10.56
Age of  Psoriasis  Onset  (years)a 22.91  ±  14.25
Psoriasis  duration  (years)a 16.10  ±  11.99
ii. Clinical  indexes
Total  PASIa 18.03  ±  12.44
BSA (%)a 15  ±  0.13
DLQIa 24.06  ±  3.75
iii. Comorbidities
Total  comorbidities  (n)  15
Obesity  2
Hypertension  3
Type 2  Diabetes  Mellitus  3
Psoriatic  arthritis  1
Mood  disorder 5
Other  8
No comorbidities 9
iv.  Previous  treatments
Total  previous  treatments  (n) 24
Topical  treatments 20
Methotrexate  12
Phototherapy 14
Anti-IL23  2
Anti-TNF� 1
Anti-IL17  1
No prior  treatment  0

PASI, Psoriasis Area and Severity Index; DLQI, Dermatology Life

f

atients: the Chilean
erspective�

ear  Editor,

e  present  the  findings  of  a  multicentre  observational
tudy  evaluating  the  efficacy  and  safety  of  deucravacitinib
Sotyktu®)  in  a  cohort  of  Chilean  patients  with  moderate-
o-severe  plaque  psoriasis.  Psoriasis  affects  approximately
.1%  of  the  Chilean  population,  with  an  incidence  of  22  per
00,000  inhabitants,  highlighting  the  need  to  document  the
eal-world  performance  of  novel  therapies.

From  July  2023  to  August  2024,  24  adults  were  recruited
rom  four  dermatology  centres  in  Santiago.  Deucravacitinib
as  prescribed  at  6  mg  orally  once  daily.  Disease  severity
as  assessed  with  the  Psoriasis  Area  and  Severity  Index

PASI)  and  Body  Surface  Area  (BSA),  and  quality  of  life
ith  the  Dermatology  Life  Quality  Index  (DLQI).  Evaluations
ere  performed  at  baseline  and  at  3-,  6-,  and  12-months.
dverse  Events  (AEs)  were  summarized  descriptively  with  R
v  4.3.2).

Seventeen  participants  were  male;  the  mean  ±  SD  age
as  38.5  ±  9.3  years,  and  the  mean  disease  duration
6.1  ±  11.99  years.  Fifteen  patients  had  at  least  one  comor-
idity,  and  most  had  previously  received  methotrexate
nd/or  biologics.  Baseline  mean  PASI  was  18  ±  12.4,  mean
SA  15  ±  0.13  %,  and  mean  DLQI  (n  =  16)  24  ±  3.75  (Table  1).

At  month  3  (n  =  21),  PASI-75,  PASI-90  and  PASI  <  3 were
chieved  by  33.3%,  9.5%  and  23.8%  of  patients,  respectively,
ith  DLQI  falling  to  7.3.  At  month  6  (n  =  21),  the  correspond-

ng  proportions  were  70.8%,  38.1%  and  57.1%;  at  month  12
n  =  19),  they  were  78.9%,  31.6%  and  78.9%  (Fig.  1).

Reported  AEs  were  mild:  acneiform  eruption  (n  =  1),  self-
imiting  upper-respiratory  infections  (n  =  2),  and  headache

n  =  1).  One  patient  discontinued  treatment  owing  to  loss  of
fficacy.

� Study conducted at the University of Chile Clinical Hospital, Uni-
ersidad de los Andes Clinical Hospital, Clínica Alemana de Santiago,
nd two Private Dermatology Offices in Santiago, Chile.

s
c
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t
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s

e

ttps://doi.org/10.1016/j.abd.2025.501264
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
Quality Index.
a Data presented as mean ± standard deviation.

Two-proportion  z-tests  showed  significant  improvements
rom  month  3  to  6  for  all  outcomes  (p  <  0.05).  No  further
ignificant  change  occurred  between  months  6  and  12,  indi-
ating  a  clinical  plateau.  Compared  with  month  3,  PASI-75
p  =  0.0038)  and  PASI  <  3  (p  =  0.0005)  remained  significan-
ly  higher  at  month  12,  whereas  the  increase  in  PASI-90,
lthough  numerically  greater,  did  not  reach  conventional

ignificance  (p  =  0.081).

Deucravacitinib  delivered  rapid  and  durable  clinical  ben-
fit  with  a favorable  safety  profile  in  this  real-world  Chilean

lsevier España, S.L.U. This is an open access article under the CC
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ig.  1  Evolution  of  PASI  at  months  3,  6  and  12  in  patients  with
eucravacitinib:  21  patients  were  in  follow-up  at  3  months  and

 months,  19  patients  were  in  follow-up  at  12  months.

ohort,  mirroring  or  exceeding  the  efficacy  reported  in  piv-
tal  trials.1---3 The  superior  responses  observed  may  reflect
he  permitted  use  of  concomitant  topical  therapy.  Our
esults  also  align  with  a  recent  Japanese  series,  which
eported  PASI-75  in  78.3%  and  PASI-90  in  52.2%  of  patients  at
eek  16.4 Continued  assessment  for  12  months  is  a  notable

trength  of  the  present  study.
These  data  support  deucravacitinib  as  an  effective  first-

ine  option  for  the  management  of  moderate-to-severe
soriasis.  Longer-term,  larger-scale  studies  are  warranted  to
efine  its  place  in  therapy  within  Latin-American  and  global
opulations.
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isk factors and surgical
utcomes in periocular basal

lower  eyelid  was  the  most  affected  site  (55.5%)  and  medial
canthus  (29.7%),  consistent  with  other  literature  studies
on  MMS  in  this  location  (51%).1 Aggressive  subtypes  were
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ell carcinoma treated with
ohs micrographic surgery

ear  Editor,

eriocular  basal  cell  carcinoma  (BCC)  represents  a  therapeu-
ic  challenge  due  to  its  invasive  behavior  and  proximity  to
ritical  anatomical  structures.  Few  studies  have  evaluated
ts  predictors  of  aggressiveness  and  recurrence  treated  with
ohs  micrographic  surgery  (MMS).

A  retrospective  cohort  study  was  conducted  at  a Brazil-
an  multidisciplinary  center  by  a  single  surgeon  (maintaining
he  same  surgical  technique  standard).  Patients  with  peri-
cular  BCC  treated  with  MMS  between  2008  and  2018  were
ncluded.

Data  were  collected  on  sex,  age,  tumor  location,  aggres-
ive  histological  subtype  (micronodular,  sclerosing,  infil-
rative,  and  metatypical/basosquamous)  or  non-aggressive
superficial,  nodular),  tumor  diameter  (>  10  mm  or  ≤
0  mm),  prior  Mohs  surgery  recurrence  (PMSR),  MMS  stages,
ype  of  reconstruction,  follow-up,  and  postoperative  recur-
ence.  Cases  with  perineural  invasion  (two)  and  prior
adiotherapy  (none)  were  excluded  because  they  are  already
stablished  high-risk  factors,  for  homogenization  of  the  sta-
istical  sample,  and  because  there  were  few  cases.  In  cases
ith  mixed  subtypes,  the  most  aggressive  was  considered.
econstructions  were  classified  based  on  non-standardized
riteria  as  minor  (primary  closure,  small  flaps,  canthotomy-
antholysis),  moderate  (Tenzel  flap),  and  significant  (Hughes
r  Mustardé  flaps),  according  to  the  size  of  the  defect  and
tructures  involved  (up  to  25%---30%,  30%  to  60%,  and  above
0%  of  the  eyelid  margin,  respectively).  For  cases  without
nvolvement  of  the  eyelid  margin,  those  requiring  the  Mus-
ardé  flap  were  considered  significant,  while  the  others  were
onsidered  minor.

The  statistical  analysis  included  descriptive  statistics,
he  Shapiro-Wilk  test,  the  Wilcoxon  test,  Fisher’s  exact  test,
nd  the  Kruskal-Wallis  test  (p  <  0.05).  Logistic  regression

odels  were  used,  with  variable  selection  based  on  the

alculation  of  Akaike’s  information  criterion.
One  hundred  and  eight  patients  were  included,  57.1%

emale,  mean  age  66.3  years  (±15.1;  27---91  years).  The

a
b
d
s

ttps://doi.org/10.1016/j.abd.2025.501281
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
resent  in  66.1%.  Tumors  with  a  diameter  >  10  mm  were
bserved  in  49.1%,  and  8%  presented  with  PMSR.  Recur-
ence  after  MMS  occurred  in  3.8%  (n  =  4),  with  a  follow-up  of
4.8  months  (±31.6),  similar  to  previous  studies  with  recur-
ence  of  3%---3.3%  in  similar  cohorts.2,3 The  mean  tumor  area
as  96  mm2 and  the  mean  final  area  was  398  mm2.  Recon-

tructions  were  minor  (62%),  moderate  (13%),  and  significant
25%).

More  stages  of  MMS  were  associated  with  PMSR  (2.9  ±  1.5)
s.  primary  BCC  (2.0  ±  1.1;  p  =  0.002),  diameter  >  10  mm
2.6  ±  1.4)  vs.  <  10  mm  (1.9  ±  1.1;  p  =  0.007),  and  aggres-
ive  histology  (2.4  ±  1.1)  vs.  non-aggressive  (2.0  ±  1.5;

 =  0.005).
Table  1,  through  univariate  logistic  regression,  exem-

lifies  that  tumors  >  10  mm  were  strongly  associated  with
ggressive  histology  (OR  =  7.33;  p  <  0.001)  and  larger  defect
rea  (OR  =  1.008;  p  <  0.001).  Tumors  with  PMSR  showed  a
reater  number  of  stages  (OR  =  1.72;  p =  0.002),  a  larger
efect  area  (OR  =  1.008;  p  =  0.001),  and  more  significant
econstructions  (OR  =  2.73;  p  =  0.039).  Tumors  with  aggres-
ive  histology  exhibited  a  greater  chance  of  complex
econstructions  (OR  =  4.53;  p  =  0.006).

Table  2  using  the  multivariate  model  indicated  that  PMSR
as  associated  with  a  larger  defect  area  (OR  =  1.002;

 =  0.001)  and  significant  reconstruction  (OR  =  3.77;
 =  0.0177),  as  well  as  previous  studies  that  demon-
trated  that  lesions  previously  inadequately  treated  by
onventional  surgery  tend  to  exhibit  increased/more
ggressive  subclinical  growth  and  behavior  when  recurring
ocally.4,5 Tumors  >  10  mm  were  associated  with  PMSR
OR  =  8.02;  p  =  0.0148),  aggressive  subtype  (OR  =  8.41;

 =  0.0021)  and  larger  defect  area  (OR  =  1.006;  p  =  0.0017).
ggressive  histology  was  associated  with  a  diameter  >
0  mm  (OR  =  6.92;  p  <  0.001).

The  anatomical  distribution  and  cure  rate  (3.8%)  after
MS  are  aligned  with  the  literature,  as  in  Shi  et  al.
.2%  (n  =  167),  with  the  lower  eyelid  and  medial  canthus
eing  the  most  frequent  sites.1---3,6---8 The  initial  descriptive

nalysis  revealed  associations  between  a  higher  num-
er  of  MMS  stages  and  tumors  with  aggressive  histology,
iameter  > 10  mm,  and  PMSR,  as  described  in  previous
tudies.4,9
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Table  1  Univariate  logistic  regression  model  of  variables  associated  with  the  main  surgical  outcomes  in  periocular  basal  cell
carcinoma. Pre-operative  Mohs  surgical  recurrence  (PMSR),  Odds  ratio  (OR).

Outcome  Variable p-value  Odds  ratio  (OR)  Confidence  Interval

Diameter  >  10  mm  PMSR  <0.001  5.875  2.413-15.635
Stages 0.008  1.575  1.142-2.256
Defect area  <0.001  1.008  1.005-1.012
Aggressive  histology  <0.001  7.333  3.093-18.848
Moderate  reconstruction  0.829  0.876  0.246-2.832
Significant  reconstruction <0.001  6.938  2.494-22.807

PMSR Diameter  >10  mm <0.001  5.875  2.413-15.635
Stages 0.002  1.721  1.236-2.485
Defect area 0.001  1.008  1.005-1.012
Aggressive  histology  0.158  1.873  0.8-4.623
Moderate  reconstruction  0.154  2.391  0.697-7.945
Significant  reconstruction  0.039  2.732  1.05-7.169

Aggressive histology  Diameter  >  10  mm  <0.001  7.333  3.093-18.848
Stages 0.072  1.364  0.988-1.954
Defect area  0.066  1.001  1-1.002
PMSR 0.158  1.873  0.8-4.623
Moderate  reconstruction  0.056  3.778  1.067-17.817
Significant  reconstruction  0.06  4.533  1.636-14.815

Table  2  Multivariate  logistic  regression  for  outcomes  of  diameter  >  10  mm,  prior  Mohs  micrographic  surgery  recurrence  (PMSR),
and aggressive  histological  subtype.  Odds  ratio  (OR).

Outcome  Variable  Odds  Ratio  (OR)  Confidence  Interval  p-value

Diameter  >  10  mm  Defect  area  1.006  1.003---1.010  0.0017
PMSR 8.023  1.688---52.422  0.0148
Aggressive  histology  8.412  2.316---36.826  0.0021

PMSR Defect  area  1.002  1.001---1.004  0.0007
Significant  reconstruction  3.765  1.256---11.510  0.0177

Aggressive histology Diameter  >  10  mm  6.922  2.724---19.070  <0.001
4

a
c

e
w
t
fi
i
T
t

(
c
m
t
a
h

s
c
M
s
c

c
m
s

O

A

F

N

A

G
m

Moderate reconstruction  

The  univariate  analysis  reinforced  that  larger  tumors,
ggressive  histology,  or  those  with  PMSR  exhibit  a  greater
hance  of  subclinical  growth  and  complex  reconstructions.

The  multivariate  analysis  confirmed  these  findings;  how-
ver,  it  showed  that  tumors  with  PMSR  and  tumors  >  10  mm
ere  almost  seven  times  more  likely  to  have  aggressive  his-

ology.  Although  modest,  the  differences  in  the  area  of  the
nal  defect  were  statistically  significant,  highlighting  the

mpact  of  these  tumor  characteristics  on  surgical  extent.
he  findings  suggest  that  larger  tumors  with  aggressive  his-
ology  require  wider  excisions.

Significant  reconstructions  were  associated  with  PMSR
OR  =  3.76),  suggesting  that  recurrent  tumors  require  more
omplex  approaches.  However,  reconstructive  complexity
ay  reflect  tumor  biology/behavior  (size,  histological  sub-

ype),  without  being  an  independent  predictor.  As  shown
bove,  BCCs  with  PMSR  tend  to  be  aggressive  subtypes  and
ave  a  diameter  >  10  mm.

The  association  between  size,  PMSR,  and  tumor  aggres-
iveness  reaffirms  MMS  as  the  preferred  technique  in  these

ases,  given  the  higher  chance  of  subclinical  growth.4,5,9

argin  control  is  crucial,  especially  where  conventional
urgery  is  still  common  and  access  to  MMS  is  limited,  redu-
ing  the  risks  of  invasive  tumors.2,3

a

m
a

2

.944  1.271---24.944  0.0305

The  study  limitations  include  its  retrospective  and  single-
enter  design,  which  may  limit  its  findings.  Larger  studies
ay  validate  these  associations  and  support  individualized

urgical  planning.
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citretin-induced psoriasis and
arier disease treated with

papules  on  the  trunk  made  it  necessary  to  maintain  the
acitretin.  Given  the  insufficient  clinical  response,  treatment
was  changed  to  adalimumab,  resulting  in  almost  complete
dalimumab�

ear  Editor,

he  simultaneous  occurrence  of  several  dermatoses  in  the
ame  patient  supposes  a  diagnostic-therapeutic  challenge
or  the  dermatologist.  Although  the  relationship  of  psoria-
is  with  other  entities  is  widely  known,  its  association  with
arier’s  disease  is  a  rarity.

We  present  the  case  of  a  44-year-old  woman  with  a
istory  of  sulfonamide  allergy,  bronchial  asthma,  and  Darier-
hite  disease  (Fig.  1)  who  started  treatment  with  acitretin.
he  diagnosis  of  Darier-White  disease  was  confirmed,
ith  histopathology  revealing  acantholysis  with  dyskeratosis

numerous  grains  and  corps  ronds),  as  well  as  parakerato-
is  (Fig.  2A).  After  a  few  months,  the  patient  presented
ith  papules  and  erythematous-violaceous  plaques  with

ilvery  desquamation  on  the  extremities.  The  histopathol-
gy  showed  psoriasiform  epidermal  hyperplasia,  regular
canthosis,  parakeratosis,  and  hypogranulosis,  as  well  as
unro-Sabouraud  microabscesses  and  Kogoj  pseudopustules

Fig.  2B),  confirming  the  diagnosis  of  psoriasis  (Fig.  3).
reatment  with  methotrexate  was  started,  controlling  the
soriasis,  but  recurrent  outbreaks  of  brownish  keratotic

clearing  of  both  conditions  (Fig.  4).  Adalimumab  was  initi-
ated  using  the  standard  induction  dosing  for  psoriasis  (80  mg
in  the  first  week,  followed  by  40  mg  subcutaneously  the
following  week).  The  patient  showed  lesion  clearance  at
8-weeks  of  treatment  with  a  maintenance  dose  of  40  mg  sub-
cutaneously  once  weekly.  The  treatment  remained  effective
during  the  subsequent  5-month  follow-up  period.

Darier  disease  (follicular  dyskeratosis)  is  an  autosomal
dominant  genodermatosis  associated  with  a  mutation  of
the  ATP2A2  gene,  altering  intracellular  calcium  levels.1

The  estimated  prevalence  varies  from  1:30,000---100,000.2

It  classically  manifests  in  childhood  or  adolescence  as
erythematous-brown  and  keratotic  follicular  papules  conflu-
ent  in  seborrheic  and  intertriginous  areas.2 The  disease  has
a  chronic  course  with  exacerbations  due  to  sun  exposure,
heat,  friction,  and  infections.2 Histology  shows  a  character-
istic  acantholytic  dyskeratosis.2 Its  association  with  psoriasis
is  exceptional  in  the  literature,  with  2  cases  published  to
date.3,4 The  debut  of  psoriasis  after  initiation  of  acitretin  is
also  unusual.

The  pathophysiologic  link  between  these  two  dis-
eases  has  been  the  subject  of  several  publications.  It
has  been  described  that  patients  with  psoriasis  have  a
ig.  1  Crusted  erythematous  papules  on  the  neckline  (A)  and  ab
isease.

� Study conducted at the Department of Dermatology, University
ospital of the Canary Islands, San Cristóbal de la Laguna, Santa
ruz de Tenerife, Spain.

ttps://doi.org/10.1016/j.abd.2025.501267
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
domen  (B).  Clinical  findings  are  compatible  with  Darier-White
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Fig.  2  Histological  images  with  hematoxylin  and  eosin-
stained sections  (×40).
Acantholysis  with  dyskeratosis  (numerous  grains  and  corp  ronds)
as well  as  parakeratosis,  findings  suggestive  of  Darier’s  disease
(
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A). Regular  acanthosis  with  hypogranulosis  and  parakeratotic
yperkeratosis,  as  well  as  a  Munro’s  microabscess,  histologic

ndings  suggestive  of  psoriasis  (B).

own-regulation  of  the  ATP2A2  gene.5 In  both  diseases,
ndoplasmic  reticulum  stress  and  the  consequent  response

p
r
m

ig.  3  Erythematous  plaques  with  silvery-white  scaling  on  elbows  

f acitretin.  Morphologic  findings  that  are  compatible  with  psoriasis

2

INICAL

o  unfolded  proteins  are  involved  in  the  pathogenesis.3

bnormal  expression  of  involucrin,  a  protein  related  to  ker-
tinocyte  differentiation,  was  also  observed.6 Involvement
f  the  Th17-23  axis  has  been  demonstrated  in  patients
ith  Darier  disease.7 However,  these  possible  pathogenic
ssociations  contrast  with  the  scarce  joint  report  of  both
onditions.

Secondary  psoriasis  to  acitretin  is  not  documented
n  the  literature.  In  our  case,  the  Krach  and  Lasagna
lgorithm  gave  us  a  score  of  7,  considering  probable
ausality.  It  has  been  described  in  the  literature  that
his  retinoid  can  worsen  cases  of  previous  psoriasis,  even
nducing  erythrodermic  forms.8 Two  hundred  and  seven-
een  cases  of  ‘‘psoriasis’’  have  been  reported  with  the
se  of  acitretin  to  the  EudraVigilance  system  of  the  Euro-
ean  Medicines  Agency  (EMA)9 to  date.  However,  the
istory  of  the  patients  and  whether  the  cases  were  asso-
iated  with  other  drugs  like  biologics  is  unknown.  A
ossible  justification  for  this  reaction  could  be  the  hyper-
roliferative  effect  that  acitretin  can  have  on  healthy
kin.

Interestingly,  the  patient  was  well  controlled  for  follicu-
ar  dyskeratosis  with  adalimumab  alone.  The  latter  has  only
een  demonstrated  for  familial  benign  pemphigus.  Only  one
ase  of  Darier’s  disease  has  been  published  in  a  patient  with
heumatoid  arthritis  who  did  not  respond  to  anti-TNF-alpha
reatment.10

The  development  of  psoriasis  in  patients  with  Darier
isease  is  exceptional.  Both  diseases  seem  to  present
ommon  genetic  and/or  immunologic  factors  in  their

athophysiology,  which  contrasts  with  the  scarce  joint
eport.  Adalimumab  could  play  a  role  in  the  treat-
ent.

(A)  and  posterior  aspect  of  both  lower  limbs  (B)  after  initiation
.
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LyS/APRIL dual inhibition by
elitacicept for refractory

5-days),  meropenem,  and  plasma  transfusion  treatments  for
three  weeks  after  admission,  the  lesions  didn’t  improve.
New  blisters  and  purulent  exudation  appeared  in  her  groin
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emphigus vulgaris combined
ith hepatocellular cancer�

ear  Editor,

emphigus  is  a  rare  but  potentially  life-threatening  autoim-
une  blistering  disorder.  Corticosteroids  and  immunosup-
ressive  agents  have  been  the  conventional  therapy.  While
ome  severe  variants  always  fail  to  respond  sufficiently.1

ere,  we  presented  a  refractory  pemphigus  case  combined
ith  cancer,  treated  with  telitacicept,  a  novel  bioagent

imultaneously  targeting  BLyS  (B  lymphocyte  stimulator)  and
PRIL  (a  proliferation-inducing  ligand),2 achieving  complete
emission  without  tumor  progression  or  secondary  skin  infec-
ions.

A  woman  in  her  70  s  had  been  diagnosed  with  pemphi-
us  vulgaris  from  another  hospital  for  2-years,  characterized
y  recurrent  oral  mucosal  erosions,  which  had  been  effec-
ively  controlled  with  long-term  oral  prednisone  (10  mg,  Qd)
reatment.  Her  skin  histopathology  and  direct  immunofluo-
escence  were  consistent  with  the  diagnosis  of  pemphigus
ulgaris,  while  indirect  immunofluorescence  using  rat  blad-
er  epithelium  didn’t  reveal  IgG  deposition  (Fig.  1).  She  had

 medical  history  of  chronic  hepatitis  B,  high  blood  pressure,
iabetes  mellitus,  and  multiple  cavity  effusions.  Six  months
go,  she  was  given  a  diagnosis  of  hepatocellular  carcinoma
nd  received  a  curative  left  hepatectomy.  The  patient  was
oing  well  without  any  evidence  of  recurrence  after  surgery.
wo  months  ago,  she  abruptly  presented  with  severe  blis-
ers,  erosions,  exudations,  and  crusts,  mainly  affecting  the
aist,  abdomen,  inguinal,  and  vulva,  and  was  admitted  to
ur  ward  (Fig.  2).  On  admission,  her  pemphigus  disease  area
ndex  (PDAI)  score  was  21,  and  a  culture  of  skin  exuda-
ion  revealed  the  presence  of  Proteus  mirabilis.  Given  the

atient’s  manifestations  of  infection,  multiple  antibiotics
ere  administered.  Despite  receiving  methylprednisolone

1.5  mg/kg/d),  intravenous  immunoglobulin  (400  mg/kg/d,

� Study conducted at the Department of Dermatology, Union Hos-
ital, Tongji Medical College, Huazhong University of Science and
echnology, Wuhan, China.
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Y license (http://creativecommons.org/licenses/by/4.0/).
nd  back.  As  the  initial  therapy  failed  to  control  disease
rogression  and  combined  with  liver  cancer,  telitacicept
160  mg,  once  weekly)  was  added,  which  included  systemic
orticosteroids  (methylprednisolone,  32  mg,  Qd),  but  not
nti-CD20  monoclonal  antibodies  mediated  depletion  of  B-
ells,  considering  that  cancer  and  infections  as  its  absolute
ontraindications.  Following  the  addition  of  telitacicept,
he  patient’s  erythema,  crusts,  and  exudation  began  to
esolve,  and  the  blister  fluid  was  absorbed  after  three  weeks
f  treatment.  The  disease  activity  was  re-evaluated  as  mild
PDAI  =  0)  six  weeks  after  being  admitted  to  our  ward.
urthermore,  after  four  months  of  telitacicept  treatment,
o  new  blisters  were  observed,  and  the  dose  of  methyl-
rednisolone  was  gradually  reduced  to  12  mg/day,  and
elitacicept  was  reduced  to  a  dose  of  160  mg  every  two
eeks.  Enzyme-linked  immunosorbent  assay  (MBL,  Japan)

evealed  significantly  reduced  levels  of  both  Desmoglein
Dsg)  1  and  3  (Fig.  3).  No  secondary  skin  infections  or  liver
ancer  progression  were  recorded.

In  order  to  further  interpret  the  reasons  why  the  refrac-
ory  case  of  pemphigus  vulgaris  responded  positively  to
elitacicept  without  tumor  progression  or  secondary  skin
nfections,  we  analyzed  the  potential  mechanisms  of  related
rugs.  The  mechanism  of  telitacicept  targets  both  BAFF
nd  APRIL,  largely  eliminating  long-lived  plasma  cells  that
ave  developed  into  potential  autoantibody-producing  cells
nd  reducing  autoantibody  levels.  However,  the  anti-CD20
ntibodies  mediate  depletion  of  peripheral  B  cells  but  not
ong-lived  plasma  cells  and  may  further  exacerbate  sec-
ndary  infection.3

Unexpectedly,  the  lipid  levels  were  found  to  be  elevated,
ith  LDL  rising  from  1.30  mmoL/L  to  1.53  mmoL/L  and  TG

evel  from  1.25  mmoL/L  to  3.71  mmoL/L  after  telitacicept
reatment.  The  same  trend  was  seen  in  another  two  patients
ho  also  received  telitacicept  therapy  (data  not  shown)
nd  other  literature  published  to  date  of  which  reported
eceiving  telitacicept  therapy  (Table  1),  although  no  adverse
eactions  causing  elevated  blood  lipids  were  noted  in  Phase

II  clinical  trials.4 Further  research  is  required  to  better
nderstand  the  association  between  these  findings.

As  a  new  promising  biological  agent,  telitacicept  has
xpanded  multiple  therapeutic  fields  besides  systemic  lupus

lsevier España, S.L.U. This is an open access article under the CC
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Fig.  1  (A)  Histopathological  examination  on  the  abdomen
lesions  at  first  (Hematoxilyn  &  eosin,  100×).  (B)  Direct
immunofluorescence  showing  intercellular  deposition  of  IgG  in
t
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cal  analysis;  was  involved  in  writing  the  article  or  critically
he epidermis  (400×).  (C)  Negative  indirect  immunofluores-
ence on  a  rat  bladder  epithelium  (serum  dilution  1:20,  40×).

rythematosus,  and  varied  laboratory  parameters  were

dentified  to  predict  its  therapeutic  response.  To  summarize
linical  characteristics  of  patients  after  telitacicept  ther-
py,  we  conducted  a  literature  review,  and  the  details  were
ummarized  in  Table  1.5---11 We  found  that  some  of  the  refrac-

r
t
p

2

INICAL

ory  cases  whose  pathogenesis  are  related  to  B-cells  and
utoantibody  levels  responded  positively  to  telitacicept.
urthermore,  in  our  case,  a  downward  trend  was  noticed  in
er  lymphocyte  subsets  and  TNF-� level  (Fig.  3),  which  can
e  released  by  B-cells,12 and  may  contribute  to  the  predic-
ion  of  therapy  response.  Consistent  with  our  results,  in  the
gG4-related  disease,  patients  who  presented  with  better
herapeutic  response  to  telitacicept  had  relatively  higher
evels  of  serum  immunoglobulin  and  plasmablast  at  baseline.
ll  the  data  indicated  that  B-lymphocyte  subsets,  inflamma-
ory  cytokine,  and  antibody  secreted  by  B-cells  provided  a
otential  predictor  for  the  therapy  response,  although  more
ases  needed  to  be  intaken.

To  the  best  of  our  knowledge,  this  study  represents  the
rst  exploration  of  the  therapeutic  potential  of  BLyS/APRIL-
argeting  biologics  in  treating  refractory  cases  of  pemphigus
ulgaris  accompanied  by  skin  infection  and  cancer.  It  also
howed  a  good  safety  profile  for  telitacicept,  used  to  treat
lderly  patients  with  tumors.  Larger  sample  size  studies  are
ecessary  to  optimize  dosage  and  duration  in  the  future.
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Table  1  Reported  cases  in  the  literatures  with  the  use  of  telitacicept.

Year Diseases
Sample
size

Age  (y)
Sex
(F/T)

Previous
therapies

Concomitant
therapies

Time  for
improve-
ment
(w)

Adverse
events

Change  from  baseline  in  laboratory
parameters  to  predict  good  prognosis

Ref.

Cells
subsets

Immunoglobulin  Others

2023  IgG4-RD  9  51.5  median
(ranged
from  25  to
71)

2/9  A  prospective
single-arm  clinical
trial

None  4  (other  8
patients  arrive
a  partial
remission  rate
of  60%)

Injection  site
reaction,
elevated  LDL,
elevated  TG,
lymphopenia

CD24-  plas-
mablasts

IgG4,  IgG,  IgA,
IgM,  IgE

C3,  C4,  Cr,
eGFR

[6]

2022 IgAN  44  37.0  (SD  =
8.55)

21/44  Systemic
corticosteroid
therapy,  other
immunosuppres-
sant
therapy

Details
unmentioned

4  Injection  site
reactions,
upper
respiratory
tract  infection

None  IgA,  IgG,  IgM  Proteinuria,
eGFR

[7]

2023 GPA  1  64  0/1  Methylprednisolone
sodium  succinate,
immunoproteins

CYC,
prednisone

1  Upper
respiratory
tract  infection

None  IgA,  IgG,  IgM  CRP,  ESR,
CREA,  BUN

[8]

2023 MN  1  50  0/1  CYC,  prednisone,
rituximab,  MMF,
tacrolimus

Prednisone  4  Unmentioned  CD20  cells  None  Proteinuria,
eGFR,
serum
albumin

[9]

2023 pSS  42  49.4  median  40/42  Hydroxychloroquine
sulphf

Details
unmentioned

4  Local  injection
reaction,  acute
pyelonephritis,
leukopoenia,
infection

None  IgA,  IgG,  IgM  C3,  C4  [10]

2024 MG  2  64---70  1/2  IVIg,  plasma
exchange,
prednisone,
tacrolimus,
pyridostigmine,
thymectomy

Prednisone,
tacrolimus,
pyridostigmine

2  Unmentioned  Memory  B
cells,  plas-
mablasts,
plasma  cells

IgG  APRIL,  BLyS,
BCMA,
AChR-Ab

[11]

2023 NF155  +
AN

1  14  1/1  MMF,  rituximab,
plasma  exchange,
steroid,
immunoadsorption

Details
unmentioned

1  Unmentioned  Plasmablasts  None  anti-NF155  [12]

y, year; F, Female; T, Total; w, week; Ref., Reference; IgG4-RD, IgG4-Related Disease; IgAN, IgA Nephropathy; GPA, Granulomatous Polyangiitis; MN, Membranous Nephropathy; pSS, Primary
Sjögren’s Syndrome; MG, Myasthenia Gravis; NF155 + AN, NF155+Autoimmune nodopathy; CYC, Cyclophosphamide; MMF, Mycophenolate Mofetil; IVIg, Intravenous Immunoglobulin; LDL,
Low Density Lipoprotein; TG, Triglyceride; eGFR, Estimated Glomerular Filtration Rate; Cr/CREA, Creatinine; CRP, C-Reactive Protein; ESR, Erythrocyte Sedimentation Rate; BUN, Blood
Urea Nitrogen; BCMA, B-Cell Maturation Antigen; AChR-Ab, Acetylcholine Receptor Antibody.
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Fig.  2  Clinical  presentation  in  refractory  patient  of  pemphigus  vulgaris  before  and  after  telitacicept  therapy.  (A)  On  admission,
(B) 2-weeks,  (C)  3-weeks,  (D)  6-weeks,  (E)  10-weeks,  (F)  18-weeks.

Fig.  3  (A)  Serum  Dsg1  and  Dsg3  levels  in  refractory  patient  of  pemphigus  vulgaris  treated  with  telitacicept  (Enzyme-Linked
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ocaine-induced midline
estructive lesion with
Fig.  1  Well-defined  necrotic  ulcer,  located  from  the  nasal
c

c
h
C
m
s
c
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d

xtensive cutaneous
nvolvement�

ear  Editor,

t  is  described  in  the  literature  that  cocaine  use  is  responsi-
le  for  the  development  of  an  entity  called  cocaine-induced
idline  destructive  lesion  (CIMDL).1 This  report  describes

he  case  of  a  34-year-old  female  patient,  a  chronic  cocaine
ser,  who  developed  CIMDL  with  extensive  cutaneous
nvolvement  over  a  period  of  eight  months,  presenting  with
ymptoms  such  as  rhinorrhea  and  local  pruritus  before  the
ppearance  of  a  well-defined,  painful  necrotic  ulcer,  located
rom  the  nasal  columella  to  the  philtrum  (Fig.  1).  After  one
onth  of  evolution,  the  ulcer  showed  involvement  of  the

rbicularis  oris  muscle,  extending  to  the  semi-mucosa  of  the
pper  lip  (Fig.  2).  The  patient  used  cocaine  occasionally.
nitially,  the  hypotheses  of  Wegener’s  granulomatosis,  cuta-
eous  leishmaniasis,  and  nasal  NK/T-cell  lymphoma  were
aised.  Complementary  tests  showed  negative  p-ANCA  and
-ANCA  tests.  Kidney  and  liver  function  tests  and  blood  count
ere  normal.  No  imaging  tests  were  performed.  Histopathol-
gy  revealed  extensive  necrosis  affecting  the  epidermis  and
ubcutaneous  planes,  without  signs  of  vasculitis  or  malig-
ancy  (Fig.  3).  After  complementary  examinations,  the
iagnosis  of  this  pathology  was  made.  A  multidisciplinary
pproach  was  carried  out  with  psychiatry  and  stomatology,
nd  hospital  admission  was  performed,  with  debridement  of
he  ulcer,  in  addition  to  supportive  measures  and  cocaine
bstinence,  with  the  patient  showing  significant  clinical
mprovement  of  the  lesion  (Fig.  4).

Cocaine  is  a  psychoactive  drug;  its  use  can  become  abu-
ive  and  trigger  numerous  consequences  for  the  human  body
hrough  a  mechanism  of  inflammation  and  nasal  necrosis
f  multifactorial  cause,  involving  a  local  ischemic  vaso-

onstrictor  effect,  with  one  of  its  complications  being  the
mergence  of  CIMDL.1 Therefore,  there  is  greater  suscep-
ibility  to  structural  damage  to  the  mucosa  and  bone  and

� Study conducted at the Centro de Estudos Dermatológicos do
ecife, Santa Casa de Misericórdia, Recife, PE, Brazil.
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ttps://doi.org/10.1016/j.abd.2025.501277
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
olumella  to  the  philtrum.

artilage  structures,  with  involvement  of  the  nasal  septum,
ard  palate,  maxillary  bone,  and  anterior  base  of  the  skull.2

onsequently,  these  extensive  deformities  of  the  nose  and
idface  can  cause  chronic  damage  and  loss  of  structural

upport  of  the  facial  midline.2 The  prevalence  of  CIMDL  in
ocaine  users  is  4.8%.3 However,  its  cutaneous  dissemination
s  rare.  The  case  described  here  stands  out  from  the  others
ue  to  the  extensive  cutaneous  involvement.  The  literature
eview  showed  only  one  similar  case  described,  reported
y  Sevinsky  in  1995.4 The  case  reported  herein  exhibited
xtensive  and  deep  cutaneous  involvement,  evolving  with
estruction  of  the  nasal  septum.
In 1995,  Sevinsky  et  al.  reported  a  case  of  a  male
atient,  a chronic  cocaine  user,  who  developed  CIMDL  after
ntranasal  use  of  the  substance.4 In  the  reported  case,  there
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Fig.  2  Necrotic  ulcer  affecting  the  orbicularis  oris  muscle  and
extending  to  the  submucosa  of  the  upper  lip.
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Fig.  4  Significant  retraction  of  the  upper  lip  with  loss  of  the
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ig.  3  Necrotic  area  evident  in  the  deep  dermis.  (Hema-
oxylin  &  eosin,  ×100).

as  significant  cutaneous  involvement  with  total  destruction
f  the  nasal  septum.

In  2022,  Nitro  et  al.  published  a  systematic  review  in
hich  they  systematized  the  prevalence  of  CIMDL  involve-
ent  sites;  17  studies  with  a  total  of  127  patients  were
ligible.  Destruction  of  the  nasal  septum  occurred  in  99.2%
f  cases.  The  prevalence  of  distribution  decreased  from
he  lower  third  of  the  nasosinusal  complex  (nasal  floor
nd  inferolateral  nasal  wall,  respectively,  59%  and  29.9%  of

i
m

n

2

hiltrum  and  relevant  aesthetic  impairment  after  hospitaliza-
ion.

atients)  to  the  middle  third  (middle  turbinate  and  ethmoid;
2.8%  of  patients)  and,  finally,  to  neurocranial  structures
7.9%  of  patients).  The  authors  also  proposed  a  classifi-
ation  based  on  the  distribution  patterns  of  CIMDL.  For
his  purpose,  the  nasosinusal  district  was  ideally  subdi-
ided  into  four  parts  that  are  progressively  less  involved  by
ocaine-related  lesions,  thus  allowing  grading  of  the  extent
f  CIMDL.  The  prevalence  of  univocal  lesions  observed  is
ost  frequent  at  the  level  of  the  nasal  septum  (correspond-

ng  to  Grade  1).  The  prevalence  of  invasion  progressively
ecreases  in  the  lower  portion  of  the  nasosinusal  cavities
palate  and/or  inferior  turbinate,  maxillary  bone  and  naso-
acrimal  duct  (Grade  2);  therefore,  the  prevalence  reduces
ven  further  towards  the  ethmoid  structures  (Grade  3)
nd  reaches  its  lowest  prevalence  for  neurocranial  inva-
ion  (lamina  papyracea,  orbit  and/or  base  of  the  skull;
rade  4).

Given  the  extensive  involvement,  it  is  essential  to
roaden  the  understanding  of  the  pathology  and  to  publish
eports  similar  to  this  case  to  have  a  better  understanding  of
his  entity,  and  consequently,  an  increasingly  early  diagnosis
nd,  therefore,  improve  the  clinical  outcome  for  those  with
his  condition.
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utaneous metastasis of
rimary urothelial ureteral

of  the  left  ureter,  which  was  suggestive  of  urothelial  carci-
noma.  Due  to  the  COVID-19  pandemic,  the  patient  returned
two  years  later  with  a  painful,  progressively  enlarging  mass
ancer: an exceptional case
ith atypical presentation�

ear  Editor,

utaneous  metastases  are  an  infrequent  manifestation  of
nternal  malignancies,  with  an  estimated  incidence  of  2.9%.1

kin  involvement  in  urothelial  carcinomas  is  exceptional,
ccurring  in  approximately  1%  of  cases,  either  concomitantly
ith  or  up  to  one  year  after  the  diagnosis  of  the  primary

umor.  Its  relevance  lies  in  the  ominous  survival  prognosis  it
mplies  if  confirmed.1

We  report  the  case  of  an  87-year-old  man  with  a his-
ory  of  right  testicular  seminoma  treated  with  orchiectomy
nd  underlying  alcoholic  liver  cirrhosis,  who  presented  with
ne  year  of  recurrent  hematuria.  A  CT  urogram  revealed

 dilatation  and  an  emptying  defect  in  the  proximal  third

igure  1  (A)  Clinical  image:  Erythematous  tumor  with  surface  scaling  located  in  the  pubic  region.  (B)  Dermoscopic  image:  Central

in  the  left  pubic  region  adjacent  to  the  base  of  the  penis,
without  bleeding  or  discharge.

He  was  referred  to  the  Dermatology  Department,  where
physical  examination  revealed  a  pink,  exophytic  tumor
with  well-defined  borders  and  surface  scaling,  measuring
2.5  ×  2.0  cm  (Fig.  1A).  Dermoscopic  evaluation  showed  a
central  keratin  mass  on  a  pink,  structureless  background,
accompanied  by  white  clods,  erosions,  and  sparse  fine
irregular  linear  vessels  (Fig.  1B).  Based  on  these  features,
a  provisional  diagnosis  of  squamous  cell  carcinoma  was
made.  However,  excisional  biopsy  followed  by  histopatho-
logical  examination  revealed  an  undifferentiated  carcinoma
(Fig.  2),  with  positive  immunohistochemical  staining  for
GATA-3  (clone  L50-823;  Fig.  3) and  negative  staining  for
CK7  (clone  SP52),  CK20  (clone  SP33),  vimentin  (clone  V9),
S-100  (clone  4C4.9),  and  OCT-4  (clone  MRQ-10),  findings
consistent  with  a  urothelial  origin.  A  subsequent  radi-
eratin mass  (black  arrows),  whitish  areas  (red  arrows),  erosions  (g
Illuco IDSfe-1100,  10×,  polarized  mode).

� Study conducted at the Hospital del Salvador, Santiago, Chile.

ttps://doi.org/10.1016/j.abd.2025.501265
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
reen  circle),  and  irregular,  fine  linear  vessels  (yellow  arrow).
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Figure  2  Histopathological  study:  (A)  The  epidermis  shows  hyperkeratosis  and  parakeratosis.  A  neoplasm  arranged  in  nests
infiltrates the  dermis  and  hypodermis  (Hematoxylin  &  eosin,  4×).  (B)  The  neoplasm  is  composed  of  large  cells  with  a  high  nucleus-
to-cytoplasm  ratio,  moderate  pleomorphism,  and  irregular  nuclei.  U
(Hematoxylin &  eosin,  20×).

F
s

c
u
t

w
m
i
a
u
9
t
5
a

r
0
o
s
l
R
p
t

i
i
i

i
a
C
i
f
c
c
w
s

u
b
c
l
o
i
i
s
o

m
N
c
a

O

J

igure  3  Immunohistochemistry:  tumor  cells  show  positive
taining  for  GATA-3.

al  nephroureterectomy  confirmed  a  high-grade  papillary
rothelial  carcinoma  with  probable  lamina  propria  invasion,
hus  confirming  the  primary  tumor.

Bladder  cancer  is  the  ninth  most  common  cancer  world-
ide  and  the  thirteenth  leading  cause  of  cancer-related
ortality,  with  an  incidence  rate  of  5.6  per  100,000

ndividuals.2 Approximately  90%  of  urothelial  carcinomas
rise  from  the  epithelium  lining  the  urethra,  bladder,
reters,  and  renal  pelvis.  The  5-year  survival  rate  reaches
6%  when  diagnosed  in  early  stages,  but  drops  dramatically
o  4.6%  in  the  presence  of  metastases.3 These  occur  in  about
%  of  cases  and  typically  affect  the  lymph  nodes,  bone,  liver,
nd  lungs.

Cutaneous  metastases  from  urothelial  carcinomas  are
are,  with  bladder  cancer  accounting  for  approximately
.84%  of  all  cutaneous  metastases.4,5 Dissemination  may
ccur  via  direct  extension,  lymphatic  or  hematogenous
pread,  or  iatrogenic  implantation  during  surgery  ---  the
atter  being  the  most  frequently  reported  mechanism.3,6
isk  factors  include  muscle  invasion,  high  histologic  grade,
oor  differentiation,  and  large  tumor  size.7 Clinically,
hree  patterns  of  presentation  have  been  described:

R

D

2

p  to  five  mitotic  figures  are  observed  per  10  high-power  fields

nfiltrative  plaques  or  nodules,  sclerotic  lesions,  and
nflammatory-appearing  lesions.8 The  classic  manifestation
s  a  multinodular  plaque  on  the  anterior  abdominal  wall.9

Diagnosis  is  confirmed  by  histological  examination  with
mmunohistochemical  support,  with  GATA-3  serving  as  a  reli-
ble  marker  of  urothelial  origin.  Coexpression  of  CK7  and
K20  is  observed  in  89%  of  cases,7 while  Uroplakin  III  positiv-

ty  has  been  reported  in  50%---80%  of  cutaneous  metastases
rom  urothelial  carcinomas.1 First-line  treatment  is  surgi-
al,  when  possible,  and  the  first-line  chemotherapy  typically
onsists  of  gemcitabine/cisplatin-based  chemotherapy,
ith  methotrexate/vinblastine/doxorubicin/cisplatin  as  a

econd-line  option.6,10

In  conclusion,  reports  of  cutaneous  metastases  from
rothelial  carcinoma  are  scarce  and  mostly  limited  to
ladder  cancer.  To  our  knowledge,  no  previous  cases  of
utaneous  metastasis  originating  from  a  ureteral  urothe-
ial  carcinoma  have  been  reported.  Clinical  presentation  is
ften  nonspecific  and  can  mimic  primary  skin  malignancies,
nflammatory  conditions,  or  other  dermatoses.9 Accurate
dentification  of  these  lesions  and  other  potential  metastatic
ites  is  essential,  as  the  prognosis  remains  poor  regardless
f  the  treatment,  which  is  typically  palliative.6,9

This  case  represents  the  first  report  of  a  cutaneous
etastasis  from  a  primary  ureteral  urothelial  carcinoma.
otably,  its  clinical  presentation  mimicked  a  squamous  cell
arcinoma,  diverging  from  the  classic  description  of  anterior
bdominal  wall  multinodular  plaques.
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ermoscopic rainbow pattern in
alignant blue nevus�
Fig.  1  Exophytic  nodule,  bluish  in  color,  with  central  ulcer-
ation and  a  discrete  area  of  irregular,  blackened  spot  at  the
base, measuring  approximately  5  cm  in  diameter  at  its  longest
a
t

d
m
f
w

ear  Editor,

 74-year-old  female  patient  presented  with  a  5-cm  diam-
ter  grayish-blue  nodule  on  her  left  buttock  (Fig.  1).
ermoscopy  revealed  a  bluish  background,  rainbow  pat-
ern,  and  bright  white  structures  surrounding  an  ulcerated
rea.  Polymorphic  vessels  and  white,  black,  and  red  col-
ration  were  observed.  The  patient  reported  that  the  lesion
ad  been  present  since  birth,  with  accelerated  growth  over
he  past  two  years  (Fig.  2).  Histopathological  examination
evealed  mitotic  figures,  including  atypical  mitoses,  and
nvolvement  of  nerve  fibers  in  the  deep  reticular  dermis
Fig.  3).  Intense  cellularity  was  observed,  represented  by
he  proliferation  of  atypical  dendritic  melanocytes,  marked
uclear  polymorphism,  and  hyperchromasia  (Fig.  4).

The  term  ‘‘malignant  blue  nevus’’  (MBN)  refers  to  a  rare
nd  aggressive  subtype  of  melanoma  described  by  Allen  and
pitz  in  1953.  This  type  of  melanoma  can  originate  from

 pre-existing  blue  nevus  (BN),  particularly  a  cellular  BN,
lthough  less  frequently  it  can  arise  from  a  common  BN.  In
ddition,  the  MBN  can  manifest  de  novo, with  an  appearance
imilar  to  a  BN.1

MBN  occurs  in  typical  BN  areas:  scalp,  face,  and  buttocks.
t  is  more  common  in  the  elderly,  with  a  predominance  in
ales.  Clinically,  it  presents  as  blue  or  black  nodules  or
laques  and  may  ulcerate  as  it  evolves.  Late  diagnosis  is

 determining  factor  for  the  aggressive  behavior  of  MBN,
hich  translates  into  a  greater  likelihood  of  metastasis  and
ortality.2,3

In  a  retrospective  epidemiological  study  on  MBN  con-
ucted  in  2023,  Yumeen  et  al.  reported  this  aggressive
ehavior  with  a  predisposition  to  metastasis,  especially  to
ymph  nodes  and  lungs.  This  finding  corroborates  initial  stud-

es  of  the  tumor  but  diverges  from  the  results  of  a  case  series
ublished  in  2009,  which  found  no  significant  differences  in
he  behavior  of  MBN  and  melanoma.3,4

� Study conducted at the Department of Dermatology, Escola
aulista de Medicina, Universidade Federal de São Paulo, São Paulo,
P, Brazil.
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ttps://doi.org/10.1016/j.abd.2025.501273
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
xis,  located  on  the  left  buttock.  Erythema  is  also  observed  at
he upper  left  pole  of  the  lesion.

Although  the  dermoscopic  findings  of  MBN  are  not  widely
escribed  in  the  literature,  it  shares  characteristics  of
elanoma  and  BN.  This  makes  dermoscopic  differentiation

rom  pigmented  lesions  challenging.1 The  presence  of  bright
hite  lines,  polymorphic  vessels,  asymmetrical  distribution
f  blue  coloration,  bluish  globules  at  the  lesion  periphery,
ray  color,  blue-gray  veil,  multiple  colors,  and  chaotic  pat-
ern  (which  may  reflect  asymmetry  in  structures  or  color)  is
ndicative  of  malignancy.5,6

The  ‘‘blue  and  black’’  rule  described  by  Argenziano

t  al.,  originally  formulated  to  facilitate  the  diagnosis  of
odular  melanoma,  states  that  the  presence  of  both  col-
rs  in  at  least  10%  of  the  lesion  extent  has  a  positive
redictive  value  of  90%  for  malignancy.  The  clinical  case

lsevier España, S.L.U. This is an open access article under the CC
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Fig.  2  (A)  Dermoscopy  (×10)  with  polarized  light:  Upper  pole  of  the  lesion  showing  a  diffuse,  exuberant  rainbow  pattern  (black
arrow) over  a  bluish  area  interspersed  with  reddish-white  areas  (red  arrow).  Bright  white  structures  (white  asterisk)  are  present
throughout the  region.  A  serohematic  structure  is  observed  in  the  center.  (B)  Dermoscopy  (×10)  with  immersion,  non-polarized
light: Upper  pole  of  the  lesion  showing  a  bluish  area,  with  evident  polymorphic  vessels  (black  arrow).  (C)  Dermoscopy  (×10)  with
polarized light:  Lower  pole  of  the  lesion  showing  a  diffuse,  exuberant  rainbow  pattern  (black  arrow)  over  a  bluish  area  interspersed
with reddish-white  areas  (red  arrow).  Bright  white  structures  (white  asterisk)  are  present  throughout  the  region.  A  serohematic
structure is  observed  in  the  center.  A  poorly  defined  and  irregular  area  is  observed  in  the  most  distal  portion.  (D)  Dermoscopy  (×10)
w owin
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ith immersion,  non-polarized  light:  Lower  pole  of  the  lesion  sh
he most  distal  portion  of  the  lesion,  a  poorly  defined  and  irreg

escribed,  in  addition  to  fitting  the  ‘‘blue  and  black’’  rule,
hows  polymorphic  vessels,  which  strengthens  the  suspicion
f  malignancy.7

The  histopathological  correlate  of  the  rainbow  pattern  on
ermoscopy  is  not  yet  fully  elucidated.  It  is  suggested  that  it
s  related  to  the  heterogeneity  of  the  dermal  layers,  which
nterfere  with  the  absorption,  reflection  and  transmission  of
olarized  light,  resulting  in  the  observed  color  spectrum.8---10

n  cases  such  as  the  present  one,  intense  cellularity  may
ontribute  to  this  phenomenon.

The  rainbow  pattern  was  initially  described  in  Kaposi’s
arcoma,  characterized  by  the  presence  of  multiple  col-
rs  visible  under  polarized  light  dermoscopy.  Its  origin  is
ttributed  to  the  phenomenon  of  light  diffraction,  that  is,
he  ability  of  waves  to  bend  around  obstacles.  However,

his  finding  has  been  identified  in  several  other  conditions,
uch  as  stasis  dermatitis,  lichen  planus,  hemosiderotic  der-
atofibroma,  blue  nevus,  and  melanoma.  Although  it  may  be
resent  in  invasive  melanomas,  the  rainbow  pattern,  alone,

a
c
r
m

2

g  a  bluish  area,  with  polymorphic  vessels  (black  arrow)  and  in
area.

s  not  indicative  of  malignancy.  However,  when  associated
ith  specific  dermoscopic  criteria,  it  may  suggest  tumor

nvasion.8---10

The  most  recent  theory  proposes  that  the  rainbow
attern  observed  in  dermoscopy  is  related  to  the  phe-
omenon  of  dichroism.  Unlike  diffraction,  dichroism  is  the
roperty  of  certain  substances  to  absorb  polarized  light
ifferently  depending  on  the  direction  of  incidence.  This
esults  in  different  colors  depending  on  the  angle  of  obser-
ation.  In  dermoscopy,  this  effect  can  occur  in  structures
ith  heterogeneous  organization  and  specific  orientation,
hich  interact  unevenly  with  polarized  light,  generating

he  multicolored  spectrum  characteristic  of  the  rainbow
attern.9

The  history  of  congenital  lesions  suggests  that  the  MBN

rose  as  a malignant  transformation  of  a  previous  BN.  The
ase  described  illustrates  an  unusual  dermoscopic  finding,
einforcing  the  importance  of  thorough  evaluation  of  pig-
ented  nodular  lesions.
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Fig.  3  (A)  Panoramic  view  of  the  lesion  showing  its  polypoid  aspect.  (B  and  C)  They  show  diffuse  proliferation  of  isolated  dendritic
melanocytes, distributed  in  an  isolated  manner  among  collagen  fibers  or  forming  bundles,  occupying  the  entire  dermis,  without
compromising  the  epidermis  and  with  a  compromised  deep  margin.  (D)  Proliferation  of  melanocytes  involving  cutaneous  appendages,
diffuse proliferation  of  isolated  dendritic  melanocytes,  distributed  in  an  isolated  manner  or  forming  bundles,  without  compromising
t ylin  &
n

he epidermis  and  with  a  compromised  deep  margin  (Hematox

erve fibers  of  the  deep  reticular  dermis  (Hematoxylin  &  eosin,  ×20

3

 eosin,  ×20).  (E)  This  melanocytic  proliferation  compromises

).
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ig.  4  In  detail,  atypical  dendritic  melanocytes  are  noted,  w
nd infiltrating  nerve  fibers  in  Figures  A,  B,  C  and  D  (Hematoxy
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 eosin,  ×100).
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5. Popadić  M, Sinz C, Kittler H. The significance of blue color in
dermatoscopy. J Dtsch Dermatol Ges. 2017;15:302---7.

6. Massi D, De Giorgi V, Carli P, Santucci M. Diagnostic sig-
nificance of the blue hue in dermoscopy of melanocytic
lesions: a dermoscopic-pathologic study. Am J Dermatopathol.
2001;23:463---9.

7. Argenziano G, Longo C, Cameron A, Cavicchini S, Gourhant
JY, Lallas A, et al. Blue-black rule: a simple dermoscopic clue
to recognize pigmented nodular melanoma. Br J Dermatol.
2011;165:1251---5.

8. Vázquez-López F, García-García B, Rajadhyaksha M, Marghoob

AA. Dermoscopic rainbow pattern in non-Kaposi sarcoma
lesions. Br J Dermatol. 2009;161:474---5.
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ncephalocraniocutaneous
ipomatosis: a rare and sporadic

ophthalmological,  and  neurological  anomalies,  fre-
quently  accompanied  by  developmental  dysplasias  and  a
predisposition  to  the  emergence  of  tumors.3
hakomatosis�

ear  Editor,

ncephalocraniocutaneous  Lipomatosis  (ECCL),  also  known
s  Haberland  Syndrome,  is  a  rare  and  sporadic  genetic
ondition  characterized  by  congenital  alterations  that
imultaneously  affect  the  skin,  eyes,  and  central  nervous
ystem.1,2 This  association  of  manifestations  in  different  sys-
ems  reflects  its  inclusion  in  the  group  of  phakomatoses,  a
eterogeneous  set  of  genetic  diseases  that  share  cutaneous,

The  pathogenesis  is  attributed  to  post-zygotic  somatic
mutations  in  genes  such  as  FGFR1,  KRAS,  and  NRAS,  which
promote  aberrant  activation  of  the  RAS-MAPK  signaling
pathway.  This  process  results  in  mosaicism  and  ectoder-
mal  dysgenesis,  explaining  the  asymmetrical  distribution
and  heterogeneity  of  clinical  manifestations.2 Genetic
alterations  also  compromise  vasculogenesis,  favoring  the
presence  of  dysmorphic  intracranial  vessels,  in  addition  to
predisposing  to  the  development  of  mesenchymal  tumors,
such  as  lipomas.  One  of  the  most  characteristic  skin  lesions
is  nevus  psiloliparus----a patch  of  softened  alopecia,  prefer-
ig.  1  (A)  Aplasia  cutis  over  a  normochromic  alopecia  patch  in  the
ight ear.

� Study conducted at the Department of Dermatology, Faculdade
e Medicina, Hospital das Clínicas, Universidade de São Paulo, São
aulo, SP, Brazil.
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 vertex  region;  (B)  Ipsilateral  ocular  lipodermoids  and  low-set
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ig.  2  Axillary  freckles  ipsilateral  to  ocular  and  neurological
ndings.

ntially  located  on  the  scalp,  consisting  of  ectopic  mature
dipose  tissue  in  the  dermis  and  absence  of  hair  follicles
nd  cutaneous  appendages.2,4 Due  to  the  sharing  of  the
AS-MAPK  pathway  with  other  RASopathies,  such  as  Neu-
ofibromatosis  type  1  (NF1),  it  is  possible  to  observe  some
imilar  cutaneous  findings  in  ECCL,  such  as  café-au-lait
pots.1,2 This  report  identified  axillary  freckles,  a finding
ot  yet  documented  in  cases  of  ECCL,  but  which  can  be
xplained  by  the  same  pathogenic  mechanism.  The  diagnosis
f  ECCL  is  challenging  due  to  the  wide  spectrum  of  clinical
resentations  and  the  rarity  of  the  condition,  often  requir-
ng  a  high  degree  of  clinical  suspicion  and  a  multidisciplinary
pproach  for  confirmation.

A  five-year-old  male  patient  was  referred  to  the  pediatric
ermatology  clinic  with  patches  of  alopecia  on  the  scalp,
specially  in  the  vertex  and  right  parietal  regions,  accom-
anied  by  ocular  anomalies  present  since  birth.  There  was
lso  a  history  of  delayed  neuropsychomotor  development,
pisodes  of  seizures,  behavioral  changes,  and  a  diagnosis

f  hydrocephalus  at  three  months  of  age,  requiring  a  ven-
riculoperitoneal  shunt.  In  addition,  the  patient  was  under
phthalmological  follow-up,  having  already  undergone  ocu-
ar  surgery  for  partial  excision  of  epibulbar  lipodermoid----a

e
i
N

ig.  3  MRI  demonstrating  a  lipoma  in  the  right  pontocerebellar
ubcutaneous tissue  thickening  is  also  observed  in  the  right  frontopa

2

INICAL

enign  congenital  ocular  choristoma,  that  is,  a  malforma-
ion  consisting  of  normal  tissue  in  an  anomalous  location,  in
his  case,  ectopic  adipose  tissue  in  the  bulbar  conjunctiva
Fig.  1).

On  physical  examination,  a  heterogeneous  alopecic
laque  was  identified  on  the  scalp,  located  in  the  vertex
egion,  with  areas  of  atrophy  and  others  with  a  softened  con-
istency,  similar  to  adipose  tissue,  with  a  clinical  appearance
ompatible  with  nevus  psiloliparus  (Fig.  1).  The  histopathol-
gy  of  one  portion  of  the  lesion  was  suggestive  of  aplasia
utis.  The  presence  of  freckles  in  the  axillary  region  ipsi-
ateral  to  the  ocular  and  neurological  findings  was  also
bserved  (Fig.  2).  Other  anomalies,  such  as  craniosynostosis
f  the  sagittal  suture,  short  stature,  low  hairline  in  a V̈s̈hape
n  the  posterior  cervical  region,  low-set  right  ear  with  a
olded  helix,  thin  lips  with  eversion  of  the  upper  lip,  and
verlapping  fingers,  compatible  with  clinodactyly,  were  also
videnced.  Magnetic  resonance  imaging  (MRI)  revealed  mul-
iple  intracranial  lipomas,  as  well  as  thickening  of  the  tissue
orresponding  clinically  to  the  area  of  alopecia  (Fig.  3)  in
he  right  frontoparietal  region.  Based  on  the  clinical  pic-
ure,  histopathological  findings,  and  MRI  results,  a  diagnosis
f  ECCL  was  made.

ECCL  represents  a  distinct  clinical  and  genetic  neurocuta-
eous  phenotype,  characterized  by  dermatological,  ocular,
nd  neurological  alterations.  Definitive  diagnosis  of  the
isease  is  based  on  major  and  minor  criteria,  distributed
mong  the  three  affected  systems  (Table  1).5,6 The  condi-
ion  belongs  to  the  group  of  RASopathies,  a  set  of  genetic
yndromes  caused  by  mutations  in  genes  that  regulate  the
AS-MAPK  signaling  pathway.2 These  conditions  share  similar
olecular  mechanisms  and  may  show  overlapping  clini-

al  manifestations.  Café-au-lait  spots,  already  described  in
ases  of  ECCL,  are  also  present  in  other  RASopathies,  such
s  NF1  and  cardiofaciocutaneous  syndrome.7 Additionally,
xillary  freckles  were  observed,  a  manifestation  not  yet
ocumented  in  association  with  ECCL,  but  which  could  be
xplained  by  the  same  pathogenic  mechanism.  This  pattern

s  observed  in  other  RASopathies,  such  as  Neurofibromatosis-
oonan  syndrome,  NF1,  and  Legius  syndrome,  reinforcing

 cistern  and  a  lipoma  posterior  to  the  cervical  spinal  cord.
rietal  region,  clinically  corresponding  to  the  alopecia  area.
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Table  1  ECCL.

System  Major  Criteria  Minor  Criteria  Patient  Findings

Eyes  1  Choristoma,  with  or  without
associated  anomalies.

2  Corneal  or  other  anterior  chamber
anomalies

3 Ocular  or  palpebral  coloboma
4 Calcification  of  the  eyeball

Choristoma  (major),
coloboma  (minor)

Skin 1  Confirmed  nevus  psiloliparus
(NP)

2 Possible  NP  and  ≥  1  of  the  minor
cutaneous  criteria  (criteria  2---5)

3 ≥2  minor  criteria  among
criteria  2---5

1  Irregular  or  banded  alopecia,
non-scarring

2 Subcutaneous  lipoma(s)  in  the
frontotemporal  region

3 Focal  aplasia/hypoplasia  of  the
skin on  the  scalp

4 Small  nodular  lesions  on  the  skin  of
the  eyelids  or  between  the  outer
corner  of  the  eye  and  the  tragus

Possible  NP  (major),
subcutaneous  lipomas  in  the
frontotemporal  region,
non-scarring  alopecia,  focal
skin aplasia  (confirmed  by
biopsy)

Central Nervous
System  (CNS)

1  Intracranial  lipoma
2 Intraspinal  lipoma
3 ≥2  minor  criteria

1  Abnormal  intracranial  vessels
2 Arachnoid  cyst  or  other  meningeal

abnormality
3 Complete  or  partial  atrophy  of  a

cerebral  hemisphere
4  Porencephalic  cyst
5 Asymmetrically  dilated  ventricles

or hydrocephalus
6  Calcifications  (except  in  the  basal

ganglia)

Intracranial  lipoma  (major),
volumetric  reduction  of  the
right frontal  and  temporal
lobes,  diffuse  prominence
of  cerebrospinal  fluid
spaces  on  the  right  side,
small  arachnoid  cyst  in  the
right  middle  cranial  fossa.

Others 1  Jaw  tumor  (osteoma,
odontoma,  or  ossifying  fibroma)

2 Multiple  bone  cysts
3  Coarctation  of  the  aorta

N/A  N/A

Definitive Case.
1. Involvement of 3 systems, with major criteria in ≥ 2 of them; or.
2. Involvement of 3 systems, with confirmed or possible nevus psiloliparus (NP) and ≥ 1 of the minor cutaneous criteria (criteria 2---5);
or.
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3. Involvement of 2 systems with major criteria, one of which mus
cutaneous criteria (criteria 2---5).

he  possibility  of  phenotypic  overlap  mediated  by  activation
f  the  RAS-MAPK  pathway.7,8

Differential  diagnoses  include  Oculocerebrocutaneous
yndrome  (Delleman  Syndrome),  Proteus,  Epidermal  Nevus
nd  Schimmelpenning  Syndrome.7,9,10 The  therapeutic  strat-
gy  depends  on  the  symptoms.  Endoscopic  ventriculostomy
f  the  third  ventricle  is  generally  preferred  for  relief
f  intracranial  hypertension  in  cases  of  hydrocephalus.11

urgery  is  recommended  for  symptomatic  spinal  lipomas,
iming  to  preserve  neurological  function,  with  follow-up
eing  essential  to  monitor  the  progression  of  lipomatous
esions  and  prevent  vertebral  deformities.11
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rief overview of the literature

ear  Editor,

amilial  Multiple  Discoid  Fibromas  (FMDF)  is  an  extremely
are  genodermatosis  (OMIM  190340)  presenting  clinically
ith  multiple,  skin-coloured,  dome-shaped  papules  located
ainly  on  the  face,  neck,  trunk  and  especially  on  pinna.1

lthough  FMDF  resembles  Birt-Hogg-Dubé  (BHD)  syndrome
OMIM  135150)  clinically,  it  has  been  recognized  as  a  dis-
inct  entity  based  on  its  specific  clinical  characteristics  and
enetic  profile.1,2

The  index  patient  is  a  25-year-old  man  who  presented
ith  multiple  asymptomatic  papules  on  his  face,  ears,  trunk,
nd  extremities.  The  lesions  had  begun  in  early  adolescence
nd  increased  in  number  and  size  since  then.  Dermatologi-
al  examination  revealed  multiple,  firm,  skin-coloured  small
apules  on  his  central  face,  most  prominently  on  the  pinna
Fig.  1),  trunk,  and  lower  extremities.  Histopathological
xamination  revealed  well-circumscribed  discoid  fibrovas-
ular  proliferation  compatible  with  discoid  fibroma  (Fig.  2).
o  mutations  were  detected  in  genetic  analysis  of  FLCN,
TEN,  TSC1  and  TSC2  loci.  Radiological  imaging  of  lungs,  kid-
eys  and  brain  was  normal.  When  the  family  of  the  patient
as  evaluated,  there  was  no  parental  consanguinity;  the
atient  had  only  one  brother.  Similar  multiple  papules  on  the
entral  face  and  the  pinnae  (Fig.  3)  of  his  mother  (47-year-
ld),  and  fewer  papules  on  the  face,  pinnae  and  the  neck
f  his  younger  brother  (22-year-old)  were  detected.  Their
esions  had  also  begun  in  early  adolescence.  Histopatho-
ogic,  genetic,  and  radiologic  results  of  his  mother  and
rother  were  similar.

The  literature  review  and  patient  characteristics  are
ummarized  in  Table  1.  Clinical  differential  diagnoses
f  multiple  skin-coloured  papules  include  BHD  syndrome,
ultiple  fibrofolliculomas,  trichoepitheliomas,  tuberous

clerosis  complex,  Cowden  syndrome,  and  Brooke-Spiegler
yndrome.1---4 FMDF  differs  from  these  conditions  by  its  char-

cteristic  early  age  of  onset,  preferential  involvement  of
he  pinna,  distinct  histopathology  compatible  with  discoid
broma,  absence  of  systemic  manifestations,  and  its  differ-
nt  genetic  profile.

o

b
r

ttps://doi.org/10.1016/j.abd.2025.501268
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
igure  1  Discoid  fibromas  in  Patient  n 1.  Multiple  skin-
oloured  small  papules  on  the  pinna.

Genetically,  FMDF  is  defined  by  the  absence  of  FLCN
utations,  though  a  recent  study  suggests  a  possible  link
ith  a  locus  on  chromosome  5  including  the  FNIP1  gene.4

lthough  it  is  not  exactly  settled,  autosomal-dominant
nheritance  has  been  described  for  most  of  the  patients.
lso,  in  the  family  we  reported,  the  fact  that  the  mother
nd  both  of  her  male  children  were  affected,  despite  no
ffected  individuals  in  the  ancestors,  suggests  that  a  de  novo
utation  in  the  mother  was  inherited  in  an  autosomal  dom-

nant  manner.  The  observation  that  the  number  and  size  of
iscoid  fibromas  were  highest  in  the  oldest  patient  ---  the
other  ---  and  lowest  in  the  youngest  patient  ---  the  brother  ---

uggests  that  the  disease  burden  accumulates  progressively
ver  time.
Regarding  treatment,  surgical  destructive  methods  may
e  used  in  the  treatment  of  discoid  fibromas.  Topical
apamycin  was  reported  to  be  beneficial  in  a  case  report.3
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Table  1  Overview  of  familial  multiple  discoid  fibroma  cases  in  literature.

Reference  No of  Families
and  Patients

Age  at
Onset

Lesion  Distribution
and  Morphology

Histopathology  Genetic  Findings  Systemic
Findings

Management  and
Outcomes

Starink  et  al.  (J  Am
Acad  Dermatol,
2012)

9  families  (27
patients)

Childhood  or
adolescence
(some  as
early  as  1---3
years)

Mostly  on  the  ear
pinnae  and  central
face  (nose,
cheeks).  Lesions
are  1---4  mm,
dome-shaped
fibrous  papules,
often  with
telangiectasia.

Well-circumscribed
fibrovascular
proliferations
(‘‘discoid  fibromas’’).
No  follicular
epithelial
proliferation  as  seen
in fibrofolliculoma.
Often  a  bent  hair
follicle  at  the
periphery.

No  pathogenic  FLCN
mutations.  Linkage  to
BHD  locus  excluded  by
segregation  analysis.

Rare  sporadic
renal  cysts  but
no  renal
tumors.  No
pneumothorax.

Primarily  surgical  or
destructive  methods
(eg,  excision,
curettage)  for
cosmetic  reasons.
Benign  course  without
organ  involvement.
Emphasizes
clinical/genetic
distinction  from  BHD.

Wee et  al.  (Br  J
Dermatol,  2013)

2  siblings  (no
other  affected
relatives)

Brother  at
age  5;  sister
in  adoles-
cence.

Face  (nose,  malar
area)  and  ear
pinnae.  Fewer
lesions  on  trunk
and  limbs.
Multiple  firm
papules.

‘‘Discoid  fibroma’’
architecture.  Some
lesions  exhibit  a
unique
‘‘keloidal-like’’
pattern:  thick
hyalinized  collagen
bands  surrounded  by
spindle  or
histiocyte-like  cells.
No
fibrofolliculoma-like
epithelial  strands.

FLCN  negative.
TSC1/TSC2  negative.

No  pulmonary
or renal
lesions.  No
evident  familial
pattern
(possible
autosomal
recessive  or
germline
mosaic).

Surgical  approaches
yielded  suboptimal
cosmetic  outcomes.
Topical  rapamycin
(1  mg/mL)  once  daily
led  to  marked  papule
regression.

Tong et  al.  (Cureus,
2017)

15  families  (44
patients),  1  de
novo
39-year-old
patient

Typically
childhood  or
early
adulthood
(variable
among
families)

Mostly  on  the  face
(cheeks,  nose)  and
ear  pinnae,
sometimes  trunk.
Small  firm
papules,
occasionally
telangiectatic.

Benign  fibrous
lesions,  described  as
‘‘trichodiscomas’’  or
‘‘discoid  fibromas’’.
No  central  epithelial
strands  typical  of
fibrofolliculoma;
peripheral  hair
follicle  may  be
present.

FLCN  mutation  usually
negative  or  benign
variants.  No  pathogenic
folliculin  changes  found.

Simple  renal
cyst  in  one
case.  No
pneumothorax
or  renal
tumors.  No
systemic
malignancy.

Benign  lesions;
excisional  or  ablative
treatments  mainly  for
cosmetic  reasons.  No
malignant
transformation
reported.

van de  Beek  et  al.  (J
Hum  Genet,  2023)

10  families  Not
specifically
stated.

Face,  ear  pinnae.
Multiple
‘‘trichodiscomas’’
clinically
described  as  FMDF.

Reported  as
consistent  with
‘‘trichodiscoma/discoid
fibroma’’  spectrum.
No
fibrofolliculoma-type
epithelial  strands.

FLCN  negative.  Linkage
analysis  reveals  a  locus
on chromosome  5
(including  FNIP1)  in  9/10
families.  A  FNIP1
frameshift  variant
detected  in  most
families;  also  a  rare
missense  variant  in
PDGFRB  co-segregating.

No  mention  of
organ
involvement.

No  specific
management  details.

BHD, Birt-Hogg-Dubé syndrome; FLCN, Folliculin Gene; FMDF, Familial Multiple Discoid Fibroma; FNIP1, Folliculin Interacting Protein 1; mTOR, mammalian Target of Rapamycin; PDGFRB,
Platelet-Derived Growth Factor Receptor Beta; TSC, Tuberous Sclerosis Complex.
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Figure  2  Histopathological  examination  of  discoid  fibroma.
Well-circumscribed  discoid  fibrovascular  proliferation  (Hema-
toxylin  &  eosin,  ×40).
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igure  3  Discoid  fibromas  in  his  mother.  Multiple  skin-
oloured  papules  on  the  pinna.

e  performed  electrosurgery  for  the  lesions  on  the  pinnae  in
ur  patients.  However,  during  follow-up,  the  lesions  showed

 tendency  to  recur.
In  conclusion,  our  findings  emphasize  that  clinical  recog-
ition  and  careful  genetic  characterization  remain  key
hallenges  in  FMDF.  A  better  understanding  of  its  genetic
ackground  could  improve  diagnosis,  counseling,  and  ther-
peutic  strategies  for  this  rare  entity.
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emorrhagiectatic carcinoma:
n uncommon clinical

firming  the  diagnosis  of  cutaneous  metastasis  from  poorly
differentiated  lung  adenocarcinoma.  Brachytherapy  (BT)
was  performed,  leading  to  a  significant  reduction  in  lesion
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etastasis from pulmonary

denocarcinoma�

ear  Editor,

utaneous  Metastases  (CM)  are  rare  and  occur  in  1%---5%
f  patients  with  internal  malignancies.  Although  they  can
ometimes  be  the  first  manifestation  of  a  primary  cancer,
hey  are  typically  detected  in  patients  with  a  known  his-
ory  of  malignancy.  On  average,  the  interval  between  the
rimary  tumor  diagnosis  and  the  appearance  of  cutaneous
etastases  is  2.9  years.1 The  most  common  primary  tumors

hat  give  rise  to  CM  are  melanoma  and  adenocarcinoma  of
he  breast  and  lung.1---3 In  lung  cancer,  adenocarcinoma  is  the
ubtype  with  the  highest  frequency  of  cutaneous  metastases
2.95%),  surpassing  squamous  cell  carcinoma  (1.16%)  and
mall  cell  carcinoma  (0.81%).1 CM  can  present  pleomorphic,
ith  dermal  nodules  being  the  most  common  manifestation.

 rare  subtype  is  hemorrhagic  carcinoma,  characterized
y  violaceous,  indurated  plaques  with  tumor  infiltration  in
lood  vessels  and  lymphatics.1,3,4

We  present  a  case  of  a  58-year-old  woman  with  a
iagnosis  of  primary  pulmonary  adenocarcinoma  and  brain
etastases  in  stage  IV.  She  received  combined  treatment
ith  surgery,  radiotherapy,  and  conventional  chemotherapy.
ue  to  lymph  node  progression  during  follow-up,  Nivolumab
as  started,  completing  8  cycles  with  poor  response.
he  developed  progressively  extensive  violaceous-purpuric
laques  with  some  infiltrated  areas  on  the  left  hemiface,
eck,  sternum,  shoulders,  breasts,  and  axillae,  associated
ith  pruritus  and  burning  (Fig.  1A---D).  She  was  referred

o  the  dermatology-oncology  service  with  a  suspected
dverse  reaction  to  Nivolumab,  and  an  incisional  biopsy
howed  dermis  infiltrated  by  nests  of  atypical  epithelial  cells

ith  extensive  permeation  in  blood  vessels  and  lymphatics

Fig.  2A---B).  Immunohistochemistry  showed  strong  positivity
or  cytokeratin  7,  TTF1,  and  NapsinA  (Fig.  2C---E),  con-

� Study conducted at the National Cancer Institute, Santiago,
hile.

a
l
d
t
v
i
c

ttps://doi.org/10.1016/j.abd.2025.501286
365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
xtent,  infiltration,  and  symptoms.  The  patient  underwent
ultiple  courses  of  radiotherapy  throughout  the  disease

ourse.  Initially,  Whole-Brain  Radiotherapy  (WBRT)  was
dministered  at  30  Gy  in  10  fractions,  followed  by  a  boost
o  the  surgical  bed  of  36  Gy  in  10  fractions  after  resection
f  brain  metastases.  For  painful  cervical  lymphadenopathy,
alliative  External  Beam  Radiotherapy  (EBRT)  was  delivered
t  20  Gy  in  4 fractions.  Cutaneous  metastases  involving
he  hemiface,  neck,  thorax,  shoulders,  and  axillae  were
reated  with  surface  brachytherapy  using  a  custom-made
old,  delivering  20  Gy  in  4  fractions,  resulting  in  significant

linical  improvement.  Additionally,  symptomatic  thoracic
one  metastases  received  a  single-fraction  palliative  dose
f  8  Gy  via  teletherapy.  No  electron-based  teletherapy  was
sed  for  skin  lesions.  Subsequently,  Erlotinib  was  prescribed,
nd  the  cutaneous  lesions  continued  to  improve  (Fig.  3A---C).
he  disease  remained  stable  temporarily  for  a  few  months
efore  progressing  with  bone  metastasis  and  progressive
eterioration,  leading  to  the  patient’s  death.

Cutaneous  metastases,  although  rare,  indicate  systemic
issemination  and  are  usually  associated  with  a  poor  prog-
osis,  with  a  median  survival  of  less  than  one  year.1 CM
s  developed  primarily  by  vascular  invasion  (lymphatic  or
ematogenous),  caused  by  a  complex  phenomenon  that
ccurs  simultaneously  with  the  development  of  the  pri-
ary  tumor.5 The  most  frequent  tumor  that  metastasizes

o  the  skin  is  melanoma,  followed  by  breast  tumors  (24%),
idney  (4%),  ovary  (3.8%),  bladder  (3.6%),  lung  (3.4%),  col-
rectal  (3.4%),  and  prostate  (0.7%)  cancer.6 Regarding  lung
ancer,  its  main  localizations  of  CM  are  the  anterior  tho-
ax,  abdomen,  face  and  neck.7 Clinically,  CM  can  exhibit

 pleomorphic  presentation,  with  dermal  nodules  being
he  most  frequently  observed  manifestation.1,3 They  gener-
lly  tend  to  appear  near  the  primary  tumor  site,  although
his  is  not  always  the  case.1,3 They  can  mimic  benign
nd  malignant  tumors,  multiple  dermatoses,  and  vascular
esions,  debuting  as  inflammatory  plaques,  fibrotic,  sclero-
ermiform,  vasculitis-like  lesions,  keratoacanthomas,  and

elangiectatic  granulomas,  among  others.3 A  special  and
ery  unusual  type  of  CM  is  hemorrhagic  carcinoma.  This
s  an  inflammatory  subtype  of  CM  characterized  by  viola-
eous,  purpuric,  and  indurated  plaques  that,  upon  histology,
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igure  1  Presence  of  an  extensive  violaceous-purpuric  plaque
houlders, breasts  and  axillae.

how  infiltration  of  tumor  cells  in  blood  vessels,  lymphatics,
r  both.4 To  date,  it  has  only  been  described  in  a  lim-
ted  number  of  patients  with  primary  tumors  in  the  breast
nd  salivary  duct.4 When  possible,  surgical  resection  is  the
reatment  of  choice,  as  it  reduces  tumor  burden,  improves
unctionality,  quality  of  life,  and  even,  partially,  survival.3 In
ases  where  surgery  is  not  feasible,  a  combination  of  ther-
pies  applied  directly  to  the  skin  and  immunotherapy  has
roven  to  be  more  effective  than  each  treatment  alone.3

 meta-analysis  by  Spratt  and  colleagues  reported  high
esponse  rates  and  low  recurrence  rates  following  the  use
f  skin-directed  therapies.8 Among  the  available  modalities,
hich  include  electrochemotherapy,  photodynamic  therapy,

adiotherapy,  intralesional  therapy,  and  topical  therapy,

lectrochemotherapy  stands  out  as  the  most  effective.3,8

n  our  case,  the  use  of  BT  alone  yielded  excellent  results,
educing  lesion  extent,  infiltration,  and  symptoms.  Follow-

2

th  some  infiltrated  areas  on  the  left  hemiface,  neck,  sternum,

ng  the  introduction  of  Erlotinib,  a  therapeutic  synergy  was
chieved,  optimizing  the  response.  To  our  knowledge,  this
s  the  first  reported  case  of  cutaneous  metastasis  from  pul-
onary  adenocarcinoma  with  hemorrhagic  morphology.  This

ase  is  important  because  it  underscores  the  need  for  der-
atologists  to  be  aware  of  the  various  manifestations  of

utaneous  metastases,  which  could  improve  clinical  mana-
ement  and  therapeutic  response.
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Figure  2  (A)  Hematoxylin  and  eosin  staining  reveals  extensive  malignant  infiltration  of  the  dermis  and  subcutaneous  tissue  by
atypical epithelial  cells  arranged  in  irregular  glandular  structures,  some  of  which  demonstrate  intravascular  permeation.  (B)  At
higher magnification  (200×),  the  tumor  cells  display  marked  pleomorphism,  prominent  nucleoli,  and  increased  mitotic  activity.
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 (TTF-1),  and  Napsin  A,  supporting  the  diagnosis  of  metastatic
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ovel sporadic c.2687G>T
p.Gly896Val) CYLD mutation in
Fig.  1  Multiple  skin-colored  papules  (0.5---2  mm)  symmet-
r
t

b

ultiple trichoepitheliomas�

ear  Editor,

ultiple  trichoepithelioma  (MTE)  is  a  rare  autosomal  dom-
nant  neoplasm  characterized  by  multiple  skin-colored
apules,  primarily  on  the  face.1 It  is  associated  with  muta-
ions  in  the  CYLD  tumor  suppressor  gene  and  originates
rom  the  pilosebaceous  unit.2 Variant  mutations  in  the  CYLD
ene  are  associated  with  diseases  in  the  CYLD  cutaneous
pectrum,  such  as  Brooke-Spiegler  syndrome,  familial  cylin-
romatosis,  and  multiple  familial  trichoepithelioma.3 While
amilial  cases  predominate,  de  novo  CYLD  mutations  are
arely  documented,  limiting  genotype-phenotype  correla-
ions  and  genetic  counselling  guidance.  Here,  we  report  a
ase  of  multiple  trichoepithelioma  presenting  with  a  new
poradic  missense  mutation  in  the  CYLD  gene.

A  31-year-old  woman  presented  with  asymptomatic
apular  lesions  on  the  nasolabial  folds,  nose,  and  fore-
ead,  which  had  first  appeared  during  the  first  month  of  life
nd  progressively  increased  in  number  over  time  (Fig.  1).
esions  began  perinasally  and  later  involved  the  scalp  and
xtremities.  No  additional  skin  tumor,  such  as  cylindroma
r  spiradenoma,  was  detected.  The  patient  denied  a family
istory  of  similar  lesions,  and  there  was  no  known  con-
anguinity.  Physical  examination  revealed  multiple,  firm,
symptomatic,  skin-colored  papular  lesions  of  0.2---0.4  cm  in
iameter  on  bilateral  nasal  margins  and  forehead  (Fig.  1).
ultiple  soft  nodular  lesions  were  observed  on  the  occip-

tal  region  and  scalp  (Fig.  2),  along  with  a  1.4  cm  nodule
n  the  extensor  surface  of  the  right  elbow  and  hyperkera-
otic  papules  on  the  dorsum  of  the  left  toes.  Dermatoscopic
xamination  revealed  a  regular  architecture  with  regular
orders,  thin,  irregular  vessels  located  peripherally,  and
paque  white  areas  on  the  lesion,  which  were  suggestive

f  trichoepithelioma  (Fig.  3).  No  dermoscopic  signs  of  basal
ell  carcinoma  (BCC)  or  sebaceous  adenoma  were  present.
aboratory  investigations  showed  no  abnormalities.  A  punch

� Study conducted at the Department of Dermatology, School of
edicine, Pamukkale University, Denizli, Turkey.

c
s
n
c
m
t
(
p

ttps://doi.org/10.1016/j.abd.2025.501282
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
ically  distributed  over  the  central  face,  consistent  with
richoepitheliomas.

iopsy  was  obtained  from  a  lesion  on  the  nasal  margin  with
linical  differential  diagnoses  including  adenoma  sebaceum,
yringoma,  and  trichoepithelioma.  Histopathological  exami-
ation  disclosed  features  consistent  with  trichoepithelioma,
haracterized  by  basaloid  cell  islands,  papillary  mesenchy-
al  structures,  and  cysts  containing  lamellar  keratin  within
he  dermis.  DNA  sequence  analysis  covering  all  coding  exons
9---20)  and  exon-intron  boundaries  of  the  CYLD  gene  was
erformed  using  bidirectional  capillary  Sanger  sequencing,
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Fig.  3  Dermoscopy  demonstrating  regular  lesion  architecture
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eases.  Further  molecular  research  is  required  to  clarify  the
ig.  2  Multiple  soft  nodules  on  the  occipital  region,  clinically
onsistent  with  multiple  trichoepitheliomas.

s  previously  described.2,3 This  analysis  revealed  a  heterozy-
ous  variant,  NM  015247.2:c.2687  G  >  G>T  (p.Gly896Val),
ocated  in  exon  20,  with  other  previously  reported  mutations
lso  shown  in  Fig.  4.4,5 The  patient  was  referred  for  genetic
ounselling.  Due  to  financial  constraints,  laser  treatment
as  not  performed.  Instead,  selected  lesions  were  treated
ith  cryotherapy  and  electrocautery;  however,  these  inter-
entions  were  discontinued  due  to  unsatisfactory  cosmetic
esults.  The  patient  continues  to  be  under  regular  clinical
ollow-up.

CYLD  encodes  a  deubiquitinase  regulating  NF-�B  and
ther  pathways;  loss-of-function  mutations  underlie  several
dnexal  tumor  syndromes.4,6 Mutations  in  the  CYLD  gene
sually  occur  between  exons  9  and  20  and  have  different
henotypic  consequences.5 Various  CYLD  gene  mutations,
uch  as  splicing,  frameshift,  missense,  and  nonsense,  which
ave  been  identified  in  recent  years,  have  contributed

ignificantly  to  the  understanding  of  the  phenotypic  diver-
ity  of  diseases  such  as  Multiple  Trichoepithelioma  and
rooke-Spiegler  syndrome  in  the  CYLD-associated  cutaneous
yndrome  spectrum.2,3 Generally,  missense  mutations  of  the

f
n
s

2

ith  well-defined  borders,  peripheral  thin  irregular  vessels,  and
entral  opaque  white  areas.

YLD  gene  have  been  linked  to  less  phenotypic  variation
ompared  to  other  mutation  types,  and  the  majority  of  these
re  multiple  familial  trichoepithelioma  cases.5 Although
everal  mutations  have  been  reported  in  exon  20  of  the
YLD  gene  located  at  16q12---q13,  only  a  single  substitu-
ion  at  nucleotide  position  c.2687  ---  namely  c.2687  G  >  G>C
p.Gly896Ala)  ---  has  previously  been  described  by  España
t  al.,  in  a  familial  case  of  multiple  trichoepithelioma  from
pain.7 CYLD  gene  mutations,  which  have  a  well-defined
utosomal  dominant  inheritance  pattern,  can  also  be  seen
poradically,  albeit  rarely.8,9

In  conclusion,  to  our  knowledge,  this  is  the  first  sporadic
eport  of  the  NM  015247.2:c.2687  G  >  G>T  (p.Gly896Val)
ariant;  prior  familial  reports  were  limited  to  a  Spanish  pedi-
ree.  Although  parental  testing  could  not  be  performed  and
e-novo  status  therefore  remains  unconfirmed,  this  finding
xtends  the  known  mutational  spectrum  of  CYLD-associated
utaneous  tumours  and  underlines  the  potential  value  of
YLD  genetic  testing  even  in  non-familial  cases.  Report-

ng  such  cases  not  only  contributes  to  the  development
f  genetic  counselling  but  also  improves  our  understanding
f  the  molecular  pathogenesis  of  CYLD-associated  skin  dis-
unctional  impact  of  novel  CYLD  variants  in  skin  tumourige-
esis  and  to  confirm  the  pathogenicity  of  the  p.Gly896Val
ubstitution.
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Fig.  4  Schematic  of  CYLD  exon  20  showing  the  novel  NM  015247.2:c.2687  G  >  G>T  (p.Gly896Val)  missense  mutation  identified  in
o E-ass 4,6
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ypes are  color-coded:  Green,  Missense;  Orange,  Frameshift;  Pu
ly, Glycine,  Val,  Valine,  MTE,  Multiple  Trichoepithelioma.
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lcerated necrobiosis lipoidica:
linical and histopathological

The  present  report  describes  two  cases  of  ulcerated  NL
to  demonstrate  the  diagnostic  and  therapeutic  challenges.
The  first  case  is  a  70-year-old  woman  with  type  2  dia-
resentation of two cases�

ear  Editor,

ecrobiosis  lipoidica  (NL)  is  a  rare  granulomatous  disease
hat  affects  more  women  than  men.  Its  etiopathogenesis
emains  unexplained.  Although  it  is  most  commonly  asso-
iated  with  insulin-dependent  diabetes,  NL  can  coexist  with
hyroid  dysfunction,  sarcoidosis,  rheumatoid  arthritis,  and
etabolic  syndrome.  It  presents  as  circumscribed,  atrophic,

ellowish-brown  plaques  with  telangiectasias  and  violaceous
orders,  usually  located  in  the  pretibial  region.  About  one-
hird  of  cases  may  progress  to  ulcerations,  often  resulting
rom  minor  trauma.1,2

ig.  1  (A  and  B)  Case  1.  Ulcerated  Necrobiosis  lipoidica  simulating  venous  ulcers.  Ulcers  are  observed  on  the  anterior,  lateral,

betes,  good  glycemic  control,  and  non-insulin-dependent,
with  high  blood  pressure  and  heart  disease.  She  was  fol-
lowed  for  28  years  in  the  dermatology  outpatient  clinic,  due
to  NL  in  the  lower  limbs  with  the  formation  of  recurrent
ulcers,  initially  diagnosed  as  venous  ulcers  (Fig.  1).  Doppler
ultrasound  showed  no  pathological  changes  in  the  deep  and
superficial  venous  system.  Histopathological  examination
showed  changes  characteristic  of  NL  (Fig.  2A  and  B).  Super-
ficial  surgical  debridement,  anti-stasis  measures,  dressings
for  exudative  and  colonized  lesions  (e.g.,  hydrofiber  with
silver),  oral  use  of  pentoxifylline,  colchicine,  gabapentin
(for  pain  control),  and  sulfamethoxazole-trimethoprim  (for
control  of  recurrent  infections)  were  performed.  She
edial, and  posterior  aspects  of  the  lower  limbs,  with  fibrinoid  tiss
enter, brownish  and  purplish  borders,  affecting  the  entire  distal  cir

� Study conducted at the Department of Infectology, Dermatology,
maging Diagnosis and Radiotherapy, Faculty of Medicine, Universi-
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ue  over  an  extensive  atrophic  plaque  with  a  slightly  yellowish
cumference,  associated  with  bilateral  edema.
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Fig.  2  (A  and  B)  Anatomopathological  examination  of  Case  1  highlights  multinucleated  giant  cells  and  the  granulomatous  arrange-
ment around  necrotic  connective  tissue  (A  ---  Hematoxylin  &  eosin,  ×100;  B  ---  Magnified  image;  Hematoxylin  &  eosin,  ×400).  (C
and D)  Anatomopathological  examination  of  Case  2  reveals  alternating  bands  of  necrotic  connective  tissue  and  areas  of  chronic
inflammatory infiltrate  in  a  palisade  pattern,  rich  in  lymphocytes,  multinucleated  giant  cells,  and  plasma  cells.  Inflammatory  cells
are also  distributed  around  appendages  and  vessels.  The  typical  alternating  architectural  pattern  resembles  the  layers  of  a  cake  (C
--- Hematoxylin  &  eosin,  ×40;  D  ---  Hematoxylin  &  eosin,  ×100).

Fig.  3  Case  1.  Necrobiosis  lipoidica  with  ulcers  evolving  towards  healing.  (A)  Observe  an  extensive  atrophic  plaque  with  visual-
ization of  blood  vessels,  a  slightly  yellowish  center,  and  brownish  and  purplish  edges,  affecting  the  entire  distal  circumference.  (B)
The single  ulcerated  lesion  on  the  lateral  aspect  of  the  left  leg  is  evident,  superficial,  and  with  good  granulation  tissue.
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ig.  4  Case  2.  (A)  Chronic  ulcer  on  the  left  lower  limb  over  n
o maintain  a  moist  environment  and  promote  healing.  (B)  Heal

rogressively  improved  in  healing  after  the  start  of  this
ntibiotic  with  maintenance  for  three  months,  although
ctive  NL  lesions  were  still  present  (Fig.  3).

The  second  case  is  a  61-year-old  woman,  insulin-
ependent  diabetic,  high  bood  pressure,  dyslipidemic,  with
ypothyroidism,  who  underwent  adrenalectomy  due  to
drenal  carcinoma,  being  followed  for  five  years  in  the
ermatology  outpatient  clinic  with  the  onset  of  hyper-
hromic  plaques,  with  an  atrophic  and  yellowish  center,
nd  well-defined  and  brownish  borders  in  the  pretibial
egion  of  the  left  lower  limb  associated  with  pruritus,  with
eriods  of  ulceration  and  spontaneous  healing  (Fig.  4A).
he  histopathological  examination  was  compatible  with  NL
Fig.  2C  and  D).  She  underwent  surgical  debridement,  high-
otency  topical  corticosteroid  use  when  active  lesions  were
resent  in  the  peri-ulcer  skin,  and  anti-stasis  measures,  in
ddition  to  dressings  depending  on  the  healing  stage.  The
esions  healed  about  a  year  ago  without  recurrence  (Fig.  4B).

NL  requires  attention  and  early  recognition  by  derma-
ologists,  endocrinologists,  and  clinicians  in  general,  being

 warning  sign  for  diabetes  screening  in  affected  patients.1

iagnosis  requires  the  integration  of  clinical  and  histopatho-
ogical  findings.  In  histopathological  examination,  NL  is
haracterized  by  granulomatous  inflammation  consisting  of
istiocytes  and  dispersed  giant  cells  with  dermal  fibrosis  and

ecrobiotic  connective  tissue,  arranged  in  a  ‘‘layer-cake’’
attern.  The  blood  vessels  surrounding  the  necrobiotic  con-
ective  tissue  often  show  edema,  fibrosis,  and  hyalinization

d
a
a

3

biosis  lipoidica.  At  this  stage,  a  hydrocolloid  dressing  was  used
lcer.

f  endothelial  cells.  The  epidermis  is  usually  not  affected,
ut  it  may  be  atrophic  or  ulcerated.3

Ulcerated  NL  has  differential  diagnoses  with  other  causes
f  chronic  lower  limb  ulcers,  mainly  venous  ulcers.4,5 The  NL
laque  in  the  present  case  was  initially  confused  with  exten-
ive  lipodermatosclerosis;  however,  the  patient  did  not  have
enous  disease  as  evidenced  by  venous  ultrasound,  and  the
istopathology  of  the  peri-ulcer  lesion  confirmed  the  diagno-
is  of  NL.  Late  identification  and  delayed  diagnosis  can  lead
o  disease  progression,  making  it  recalcitrant,  particularly
hen  ulceration  occurs.6

NL  treatment  is  challenging,  and  relapses  occur  fre-
uently.  Control  of  glycemic  levels  is  recommended,
lthough  its  relationship  with  disease  control  is  con-
roversial.  The  first  line  of  treatment  is  topical  and
cclusive  high-potency  corticosteroids.  In  extensive  and
efractory  cases,  systemic  corticosteroid  therapy  may  be
sed,  but  evaluation  of  adverse  events  in  diabetic  patients
s  necessary.  There  are  also  reports  of  treatment  with
ydroxychloroquine,  immunobiologicals  (anti-Tumor  Necro-
is  Factor-alpha  ---  TNF-�), and  Janus  Kinase  inhibitors
anti-JAK).  According  to  the  literature,  about  20%  of  lesions
how  spontaneous  resolution.7---9

In  the  case  of  ulcerated  NL,  the  challenge  is  even
reater.  Treatment  of  possible  secondary  infections,  serial

ebridement  of  devitalized  tissues,  compression  therapy,
nd  appropriate  dressings  are  indicated.  Anti-TNF-alpha
nd  anti-JAK  immunobiologicals  represent  promising  ther-
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peutic  strategies  for  disease  refractory  to  conventional
reatments.7---9

To  date,  it  remains  a  challenging  condition  since  the  evi-
ence  for  treatments  is  based  primarily  on  case  reports,
iven  the  multiple  therapeutic  modalities  available  and  the
arity  of  cases.  It  is  of  paramount  importance  to  conduct
ontrolled  primary  studies  aimed  at  proposing  a  first-line
reatment  and  thus  avoid  NL  refractoriness.  It  is  noted  that
hronic  cases,  such  as  the  one  reported,  require  constant
onitoring  due  to  the  risk  of  malignant  transformation,
ainly  to  squamous  cell  carcinoma  on  areas  of  chronic

lceration.10
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xtensive discohesive
elanoma: additional
Figure  1  Asymmetrical  multicolored  brownish,  blackened,
g
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a
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n
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e
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d
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b

hallenges beyond the Breslow
ndex�

ear  Editor,

iscohesive,1 bullous,2---4 or  acantholytic-like5 are  terms  that
ave  been  applied  to  the  uncommon  finding  of  variable  mor-
hological  patterns  of  epidermal  detachment6 associated
ith  melanoma  and  referred  to  as  the  bullous  variant.2

he  main  practical  pathological  problem  associated  with
ullous  melanoma  regards  the  evaluation  of  the  Breslow
ndex.  The  authors  argue  about  nomenclature  and  additional
istopathological  difficulties  in  a  case  qualified  as  an  exten-
ive  discohesive  melanoma.

A  64-year-old  female  patient,  phototype  II,  was  referred
or  evaluation  of  an  asymptomatic  lesion  in  the  left  scapular
egion.  An  asymmetrical  multicolored  brownish,  blackened,
rayish  macular  lesion  with  reddish  areas,  irregular  edges,
nd  approximately  6  centimeters  was  observed  (Fig.  1).  Der-
oscopy  showed  atrophy,  ulceration,  irregular  peripheral

etwork,  and  globules.
The  histopathological  exam  revealed  atypical

elanocyte  proliferation  along  the  dermal-epidermal
unction.  Most  lesional  segment  was  associated  with  clefts
f  varying  length  and  width  (Fig.  2),  covered  by  intact
r  ruptured  epidermis.  Proliferated  melanocytes  were
tellate  with  an  expanded  cytoplasm  and  enlarged,  rounded
nd  hyperchromatic  nuclei  seen  in  suprabasal  position,
long  adnexal  epithelium  or  located  in  the  papillary  der-
is.  Atypical  melanocytes  were  variably  present  on  the
oor  of  the  clefts  (Fig.  3),  on  the  roof,  and/or  floating

nside  the  blister  space,  grouped  or  not.  Other  findings
ncluded  two  areas  of  true  superficial  ulceration  (Fig.  3),
n  intense  dermal  lymphocytic  inflammatory  infiltrate
ith  melanophages,  focal  fibroplasia,  and  mild  solar  elas-
osis.  The  diagnosis  of  extensive  discohesive  melanoma,
uperficial  spreading  type,  with  a  Breslow  index  of  1 mm,
lceration,  and  incomplete  regression  was  considered.

� Study conducted at the Faculty of Medicine, Universidade Fed-
ral de Rio de Janeiro, Rio de Janeiro, RJ, Brazil.

s
‘
l
t

o
w

ttps://doi.org/10.1016/j.abd.2025.501251
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
rayish  macular  lesion  with  reddish  areas  and  irregular  edges.

mmunostaining  with  Melan-A  was  performed  to  better
ssess  the  histopathological  findings  (Fig.  4).

Discohesion  among  proliferating  melanocytes  and  clefts
re  clues  to  the  diagnosis  of  melanoma  as  compared  to
enign  melanocytic  proliferation.6 Loss  of  adhesion  of  the
eoplastic  cells  is  attributed  to  the  downregulation  of  recep-
ors  like  E-cadherin  and  altered  expression  of  integrin  family
olecules.7 Meanwhile,  melanoma  with  large,  wide,  or

xtensive  clefts,  with  or  without  clinical  expression,  can  be
ualified  as  discohesive  melanoma.1,3---5 In  the  present  case,
espite  no  clinical  observation  of  bulla,  varying  degrees
f  epidermal  detachment  composed  most  of  the  lesion
ength.  Discohesive,  isolated,  round  malignant  cells  could
e  referred  to  as  acantholytic-like,  but  the  finding  was  not
o  prominent  as  previously  reported,5 and  the  designation
‘bullous’’  was  avoided.  In  addition,  a  Hailey-Hailey  disease-
ike  pattern,  considering  attached  melanocytes  floating  in
he  clefts,  was  focal.1,4

Melan-A  immunostaining  was  useful  in  the  visualization

f  melanocytes  in  the  roof  of  ruptured  clefts,  particularly
hen  the  denuded  dermis  lacked  both  melanocytes  and
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LETTER  - DERMATOPATHOLOGY

Figure  2  Varying  degrees  of  dermal-epidermal  detachment  along  almost  de  whole  lesion  (A  ---  Hematoxylin  &  eosin,  ×4);  intact
epidermis and  grouped  malignant  melanocytes  in  the  bottom,  where  superficial  dermal  infiltration  is  present  (B  ---  Hematoxylin  &
eosin, ×10);  intraepidermal  (on  the  left)  and  subepidermal  (on  the  right)  multilocular  cleft  with  pagetoid  dissemination  of  isolated
cells that  reached  the  granulosa  layer  (C  ---  Hematoxylin  &  eosin,  ×10).

Figure  3  Blister  with  melanocytes  present  on  the  floor  of  the  cleft,  sometimes  carpeting  the  dermis  (A  ---  Hematoxylin  &  eosin,
×10; Insert:  detail  of  carpeting  melanocytes  ---  Hematoxylin  &  eosin,  ×40);  subepidermal  ruptured  bulla  devoid  of  melanocytes  at
the bottom  above  dermal  regressive  changes  (B  ---  Hematoxylin  &  eosin,  ×10);  necrotic  basophilic  material  covering  papillary  dermis
t sive  m
(

k
d

a

ogether with  juxtaposed  inflammatory  infiltrate.  Some  discohe
C ---  Hematoxylin  &  eosin,  ×10).
eratinocytes,  and  the  picture  can  mimic  a  primary  blister
isorder.

Extensive  epidermal  detachment,  distorting  epidermal
rchitecture,  made  it  difficult  to  histologically  classify

t
m
i
i

2

elanocytes  can  be  seen  in  the  lateral  border  of  necrotic  tissue
he  lesion.  It  was  considered  a superficial  spreading
elanoma  due  to  a  high-level  pagetoid  spread  observed

n  the  short  segments  where  the  epidermis  was  still
ntact  and  attached  to  the  dermis,  and  the  absence  of
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Figure  4  Melanocytes  occupying  almost  the  whole  epidermal  thickness  at  the  lateral  border  of  a  ruptured  blister  devoid  of
melanocytes seen  only  on  its  roof  (on  the  left)  and  carpeting  melanocytes  in  the  bottom  of  a  narrow  cleft  (on  the  right)  (A  ---
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elan-A immunostaining,  Giemsa  counter-staining,  ×10);  melan
otice epithelium-stroma  detachment  in  follicular  infundibula.

ermal  changes  that  characterize  significant  chronic  sun
amage.

The  Breslow  index  is  the  main  practical  problem  posed
y  melanomas  with  clefts.  While  some  have  included  the
ulla  space  in  the  Breslow  index,5,8 others  suggest  exclud-
ng  the  area.4 The  inclusion  of  the  cleavage  area  resulted
n  a  thickness  of  1  mm,  while  its  exclusion  resulted  in  0.9
m,  thus  not  affecting  the  pathological  staging  (pT1b/AJCC,

018)  in  this  case.  The  question  is  not  addressed  in  recent
uideline  publications9,10 and  the  Breslow  index  measured  in
he  context  of  extensive  discohesive  melanoma  will  imply  a
robable  over-  or  under-measurement  to  be  declared  in  the
athological  report.

Additional  histopathological  challenges  account  for  the
valuation  of  ulceration.  Detached  segments  with  a
uptured  roof,  with  melanocytes  present  only  in  their  hand-
dness  or  in  the  overlying  epidermis,  leaving  behind  a
mooth  papillary  dermis  devoid  of  cells  and  juxtaposed
nflammation,  were  not  considered  true  ulceration.  On  the
ther  hand,  consistent  with  dermoscopy  findings,  two  areas
ere  interpreted  as  actual  superficial  ulceration  based  on
rojections  of  degenerated  papillary  dermis  or  necrotic
spect  of  the  floor  along  with  a  greater  accumulation  of
nflammatory  cells,  including  neutrophils,  and  fibrin.10

Melanoma  clefts  and  blisters  may  create  exceptional
ifficulties  in  the  evaluation  of  several  histopathological
arameters  that  are  not  restricted  to  the  measurement  of
reslow’s  index  but  also  concern  the  classification  of  the
n-situ  component  of  the  lesion  and  the  indication  of  ulcer-
tion,  all  aspects  linked  to  clinical  evolution,  prognosis,  and
taging.
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hen comedones mislead: a
ermoscopic and histological
lue  to follicular dowling-degos

Dowling-Degos  Disease  (DDD)  is  a  rare  pigmentary  dis-
order  caused  by  mutations  in  the  KRT5  gene,  inherited  in
an  autosomal  dominant  pattern  or  occurring  sporadically.
It  typically  presents  in  females  during  the  third  or  fourth
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Familial  Dyskeratotic  Comedones  (FDC)  is  a  rare  autoso-
isease�

ear  Editor,

owling-Degos  Disease  (DDD)  is  a  rare,  inherited  skin  condi-
ion  characterized  by  a  distinctive  pattern  of  dark,  lacy
reticulate)  pigmentation,  particularly  in  flexural  sites.  It
ypically  presents  in  females  during  the  third  or  fourth
ecade  of  life.1

A  26-year-old  female  presented  with  multiple  asymp-
omatic  dark  lesions  over  the  face,  axillae,  groin,
nframammary  folds,  buttocks,  and  extremities  since  child-
ood.  The  lesions  initially  appeared  in  the  axillae  and
radually  progressed  to  involve  other  body  sites.  A  positive
amily  history  was  noted,  as  similar  lesions  were  observed  in
er  mother.  There  was  no  history  of  itching,  photosensitivity,
r  any  systemic  complaints.

On  examination,  numerous  folliculocentric  brown-to-
lack  macules  and  comedone-like  papules  were  widely
istributed  over  the  body  with  a  predilection  for  flexural
nvolvement  (Fig.  1A---C).  Multiple  hyperpigmented  atrophic
acules  and  follicular  pits  were  also  present  over  the  face

Fig.  1D).  Nails,  mucosae,  palms,  and  soles  were  spared.  No
ypical  non-follicular,  reticulate  flexural  hyperpigmentation
as  present.

Dermatoscopy  (polarized  mode,  10×  magnification)
ver  the  upper  back  revealed  folliculocentric,  irregular
tar-shaped,  and  Chinese  letter-like  brown  pigmentation,
ultiple  discrete  dark  brown  follicular  plugs  with  a  sur-

ounding  faint  reticulate  pigment  network  (Fig.  2A---B).
ased  on  clinical  and  dermoscopic  findings,  a  provisional
iagnosis  of  follicular  Dowling-Degos  Disease  (DDD)  was  con-
idered.

Histopathologic  examination  from  a  buttock  lesion
howed  characteristic  antler-like  elongation  of  rete  ridges,

asal  layer  hyperpigmentation,  and  follicular  plugging  with
reservation  of  the  suprabasal  layer  (Fig.  3A---B).  No  dysker-
tosis,  corps  ronds,  or  grains  were  noted.

� Study conducted at the Faculty of Medical Sciences, Maulana
zad Medical College, University of Delhi, Delhi, India.

m
c
I

ttps://doi.org/10.1016/j.abd.2025.501256
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
ecade  of  life.1 The  KRT5  gene,  located  on  chromosome
2,  is  essential  for  maintaining  keratinocyte  structure  and
articipates  in  melanosome  transfer,  which  explains  the  pig-
entary  anomalies  seen  in  DDD,  and  its  mutation  leads  to

bnormal  proliferation  of  the  pilosebaceous  unit.1

Follicular  DDD,  first  described  by  Singh  et  al.  in  2013,
s  a  distinct  variant  of  Dowling-Degos  disease  characterized
y  punctate,  folliculocentric  hyperkeratotic  and  hyperpig-
ented  papules,  macules,  pits,  and  comedo-like  lesions.1

esions  commonly  affect  the  face,  back,  extremities,  and
exures.  Unlike  classical  DDD,  follicular  DDD  lacks  the
ypical  reticulate  pigmentation  of  flexures  and  shows  his-
ological  changes  confined  to  the  follicular  infundibulum,
paring  the  interfollicular  epidermis.2

Dermatoscopy  in  follicular  DDD  reveals  star-shaped  or
inear,  thready  pigmentation  in  a  Chinese  letter-like  pat-
ern,  often  centered  around  follicular  openings,  serving  as

 distinguishing  feature  of  follicular  DDD.3

In  follicular  DDD,  histological  changes  are  confined  to  the
ollicular  infundibulum,  showing  features  such  as  follicular
lugging  and  horn  cyst  formation,  while  the  interfollicu-
ar  epidermis  remains  unaffected.1 Treatment  options  for
owling-Degos  disease  include  topical  agents  like  retinoic
cid  and  hydroquinone,  as  well  as  procedural  interventions
uch  as  erbium-YAG  laser  and  a  combination  of  Q-switched
d:  YAG  and  fractional  carbon  dioxide  lasers.

The  differential  diagnoses  of  follicular  Dowling-Degos
isease  (DDS)  include  classical  dowling  degos,  Galli-Galli
isease,  familial  dyskeratotic  comedones,  and  comedonal
arier’s  disease.  Clinically,  DDD  begins  as  reticulate  hyper-
igmentation  in  intertriginous  areas  such  as  the  axillae,
roin,  and  inframammary  folds,  with  gradual  extension
o  sites  like  the  trunk,  inner  thighs,  upper  arms,  and
ace.1
al  dominant  genodermatosis  characterized  by  symmetri-
ally  distributed,  hyperkeratotic,  comedone-like  papules.4

t  typically  begins  around  puberty,  with  lesions  first  appear-

lsevier España, S.L.U. This is an open access article under the CC
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ig.  1  Multiple  follicular  hyperpigmented  macules  and  comed
B), and  upper  trunk  (C),  Facial  involvement  with  scattered  atr

ng  on  the  trunk  or  extremities  and  gradually  spreading
hile  sparing  the  palms,  soles,  and  mucosal  surfaces.4

DC  is  suspected  based  on  clinical  resemblance  to  come-
ones,  positive  family  history,  and  histological  evidence  of
yskeratosis.  Lesions  may  also  involve  the  face,  scalp,  and
ccasionally  the  genital  area.5 Dermatoscopy  has  not  been
ell  described,  but  this  report  identified  brownish  follicular
apules  with  central  keratin  plugs.4 Histopathology  shows
ollicular  invaginations  filled  with  keratin-containing  parak-
ratotic  cells  and  melanin,  along  with  dyskeratotic  changes
n  deeper  epithelial  layers  and  occasional  perivascular  lym-
hocytic  infiltration.5

Comedonal  Darier’s  disease  is  clinically  distinct  from  the
lassic  form  due  to  its  pronounced  follicular  involvement,
eading  to  the  development  of  large  comedo-like  lesions,
rimarily  affecting  the  face  and  scalp,  often  accompanied  by
ubtle  features  of  classic  Darier’s  disease  and  poor  response
o  therapy.6 The  lesions  are  typically  persistent  and  mini-

ally  symptomatic.
Clinically,  it  may  present  as  either  nodular  lesions

r  multiple  large  comedo-like  blackheads,  particularly  on
he  face,  scalp,  and  upper  trunk.7 Histopathologically,  it

A

2

 papules  distributed  over  the  axillae  (A),  intermammary  region
 macules  and  follicular  pits  (D).

emonstrates  numerous  dyskeratotic  cells  and  occasional
cantholytic  cells  confined  to  the  follicular  epithelium,
long  with  dilated  follicular  ostia  and  distinguished  from
lassic  Darier’s  disease  by  prominent  follicular  involve-
ent  and  the  presence  of  elongated  dermal  villi  and
apillary  projections.7 Although  usually  minimally  symp-
omatic  and  persistent,  histopathology  aids  in  diagnosis  by
evealing  characteristic  acantholytic  and  dyskeratotic  cells
ithin  the  follicular  adnexal  epithelium  and  dilated  hair

ollicles.6

Follicular  Dowling-Degos  disease  is  a  rare  variant  that
an  clinically  mimic  comedonal  disorders,  making  diagnosis
hallenging.  Dermoscopy  and  histopathology  are  essential  in
istinguishing  it  from  its  mimickers.  Early  recognition  aids  in
ccurate  diagnosis,  appropriate  management,  and  genetic
ounseling.
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Fig.  2  Dermoscopy  (polarized,  10×  magnification)  demonstrating  central  dark  brown  follicular  plugs  surrounded  by  irregular
star-shaped  and  Chinese  letter-like  brown  pigmentation  (A).  Dermoscopy  (polarized,  10×  magnification)  demonstrating  Chinese
letter-like pigmentation  centered  around  a  follicular  opening  (B).

Fig.  3  Histopathological  image  showing  elongated,  branching  (‘‘antler-like’’)  rete  ridges,  basal  hyperpigmentation,  and  follicular
plugging, with  sparing  of  the  interfollicular  epidermis  (A  ---  Hemaxitolyn  &  eosin,  40×),  (B  ---  Hemaxitolyn  &  eosin,  100×).

3
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arcoidosis-like cutaneous
esions in

Table  1  Summary  of  narrative  review  cases.

Total  of  patients  13

Sex

Women  6
Men 7

Age (average,  in  years)  33
Affected  sites  (%)

Head  100%
Trunk 30.8%
Limbs 7.7%

Diagnostic  delay  (average,  in  years) 2.8
Lung involvement

Positive 0
Negative  10
Unknown  3

PCM serology
Positive 4
Negative  3
Unknown  6

Previous  wrong  diagnosis  (%)
Granulomatous  rosácea  5  (38%)
Leprosy  4  (30%)
Sarcoidosis  1  (7.6%)
Lupus  erythematosus  1  (7.6%)

Treatment
Itraconazole  7
Trimethoprim  sulfamethoxazole  5
Amphotericin  B  2
Unknown  2
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aracoccidioidomycosis: four
ase reports and review of the
iterature�

ear  Editor,

aracoccidioidomycosis  (PCM)  is  a  deep  mycosis  caused  by
he  thermo-dimorphic  fungi  Paracoccidioides  brasiliensis
omplex  and  Paracoccidioides  lutzii. Although  common  in
atin  America,  its  true  prevalence  is  underestimated  due  to
he  lack  of  mandatory  reporting.  The  clinical  manifestations
ften  develop  many  years  after  inhalation  of  conidia  from
oil  due  to  the  reactivation  of  endogenous  latent  foci.1

PCM  can  involve  any  organ,  but  its  clinical  presenta-
ion  is  typically  classified  into  acute/subacute  and  chronic
orms.1 Skin  involvement  occurs  in  up  to  30%  of  patients
ith  chronic  PCM.  The  oral  mucosa  typically  presents  with
lcers  featuring  hemorrhagic  dots  (moriform  stomatitis),
hereas  cutaneous  lesions  are  polymorphic,  predominantly
lcerative.1,2

We  describe  four  Brazilian  patients  with  sarcoidosis-like
kin  lesions  caused  by  PCM  (Figs.  1  and  2)  and  discuss  the
elevant  literature.  The  female-to-male  ratio  was  3:1,  with
ges  ranging  from  25  to  51-years  (average  age  of  38).  The
uration  of  skin  lesions  before  diagnosis  varied  from  4-
onths  to  4-years,  and  the  most  common  misdiagnosis  was

eprosy  (in  2  patients).  The  face  was  the  first  site  involved
n  all  patients,  with  systemic  manifestations  observed  in
he  lungs  (1  patient)  and  lymph  nodes  (2  patients).  Skin
iopsies  showed  granulomas  with  very  few  yeast  elements,
one  exhibiting  multi-sporulating  characteristics.  Culture
nd  serology  for  Paracoccidioides  sp.  were  positive  in  only
ne  patient.  All  patients  responded  well  to  treatment  with
traconazole  or  trimethoprim-sulfamethoxazole.

A literature  search  using  the  MeSH  terms

‘paracoccidioidomycosis’’  AND  ‘‘sarcoidosis’’ and
‘paracoccidioidomycosis’’  AND  ‘‘sarcoid’’  in  the  PubMed
nd  SciELO  databases  (August---September  2024)  identi-

� Study conducted at the Faculty of Medical Sciences, Universi-
ade Estadual de Campinas, Campinas, SP, Brazil.

b
n
a
a
a
p

ttps://doi.org/10.1016/j.abd.2025.501250
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
ed  12  articles  describing  sarcoidosis-like  skin  lesions  in
CM.  All  publications  were  case  reports  or  case  series,
ating  from  2008  to  2024  (Table  1).  A  total  of  13  patients
ere  reported,  primarily  from  the  Southeast,  South,  and
entral-West  regions  of  Brazil.3---14

Sarcoidosis-like  cutaneous  lesions  in  PCM  present  as
rownish  or  reddish  papules  and  plaques,  which  may  or  may
ot  be  infiltrated.  The  balance  between  immune  defense
nd  fungal  infection  determines  the  lesions’  morphology
nd  distribution,  with  the  sarcoid-like  form  of  PCM  being

ssociated  with  a  predominant  Th1  immune  response.  This
resentation  is  typically  paucifungal  and  classically  resis-

lsevier España, S.L.U. This is an open access article under the CC

https://doi.org/10.1016/j.abd.2025.501250
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Fig.  1  Patient  1  (A)  Brownish  plaques  on  the  trunk  and  (B)  A  rare  non-sporulating  yeast  element  with  thick  wall  in  the  dermis
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arrow) at  hematoxylin  and  eosin  stain.  Patient  2  (C)  Red  plaq
ermal granuloma  at  Grocott  stain.

ant  to  the  pathogen.5,15 It  seems  that  this  immune  response
attern  is  species  independent.10,11

Marques  et  al.  analyzed  152  PCM  patients  treated  at  a
razilian  tertiary  hospital  and  found  that  ulcerative  and
egetative/verrucous  lesions  accounted  for  50.1%  of  cases,
hereas  infiltrative  lesions  (including  sarcoidosis-like  forms)
omprised  26.6%  of  cases.  Although  classic  PCM  lesions  pre-
ominantly  affect  the  cephalic  region  due  to  their  contiguity
ith  mucosal  involvement,  sarcoidosis-like  PCM  lesions  also
rimarily  affect  this  area,  as  observed  in  all  cases  from  our
tudy.2 The  increased  vascular  perfusion  in  this  region  may
urther  predispose  to  cephalic  involvement.

Our  review  found  that  sarcoidosis-like  PCM  cases
re  more  common  in  women,  unlike  the  typical  male
redominance  in  other  PCM  forms.  Estrogen  receptors
n  Paracoccidioides  spp.  may  inhibit  the  conversion  of
ycelium  or  conidia  into  the  infectious  yeast  form,  lead-

ng  to  fewer  skin  lesions  and  pulmonary  involvement.1,5

owever,  an  extensive  laboratory  and  imaging  workup  is

ecommended  in  all  sarcoidosis-like  PCM.14

Histologically,  sarcoidosis-like  PCM  lesions  are  charac-
erized  by  epithelioid  granulomas  with  multinucleated
iant  cells,  often  containing  few  or  no  detectable  fungal

t
t
m
t

2

on  face  and  (D)  Unique  birefringent  fungal  structure  within  a

lements.  This  can  lead  to  frequent  misdiagnosis,  as  doc-
mented  in  84%  of  the  patients  in  our  literature  review.
arcoidosis  is  the  primary  differential  diagnosis,  given  its
otential  pulmonary  and  lymphatic  involvement,  as  well
s  its  cutaneous  manifestations,  which  occur  in  35%  of
ases.

Cutaneous  sarcoidosis  most  commonly  affects  white
omen  of  working  age,  with  papules  and  plaques  frequently
ppearing  on  the  face  (61%)  and  often  preceding  systemic
anifestations.
Leprosy,  an  endemic  disease  in  Brazil,  can  histologically

esemble  PCM  in  its  tuberculoid  form.  In  ambiguous  clinical
resentations,  histological  findings  may  lead  to  misdiagno-
is,  resulting  in  inappropriate  treatment  and  delayed  correct
iagnosis.3,6,7 To  improve  diagnostic  accuracy,  culture  and
erological  testing  ---  preferably  combining  two  modalities
uch  as  immunoblotting  and  immunodiffusion  ---  are  recom-
ended  to  rule  out  infectious  causes.
Sarcoidosis-like  PCM  responds  well  to  standard  antifungal

herapy,  with  rapid  improvement  of  skin  lesions.  Never-

heless,  treatment  should  be  maintained  for  at  least  nine
onths.  In  cases  where  serologic  tests  are  initially  positive,

hey  can  be  useful  for  monitoring  treatment  response.
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ig.  2  Patient  3  (A)  Red  plaques  disseminated  on  the  trunk  

atient 4  (A)  Pre-auricular  red  plaque  and  (D)  Dermal  granulom
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isseminated miliary lupus on
he  face: successful treatment

and  surrounding  lymphocytic  infiltrate,  including  multinu-
cleated  giant  cells.  However,  the  histological  pattern  may
vary  depending  on  the  stage  of  the  disease.4 Due  to  clini-
ith oral dapsone and topical
etronidazole

ear  Editor,

upus  miliaris  disseminatus  faciei  (LMDF)  is  a  rare  granu-
omatous  dermatosis  of  which  the  etiology  is  not  yet  fully
lucidated,  characterized  by  the  appearance  of  erythema-
ous  papules  on  the  central  region  of  the  face,  although
ases  of  extrafacial  involvement  have  been  reported.1 Its
athogenesis  remains  uncertain,  and  its  relationship  with
hronic  inflammatory  processes  and  hypersensitivity  reac-
ions  is  being  discussed.2,3

LMDF  predominantly  affects  young  adults,  with  a  slight
redominance  in  males,  and  has  a  self-limiting  course,
nd  may  leave  residual  atrophic  scars.  Histopathologically,
t  shows  epithelioid  cell  granulomas  with  central  necrosis

cal  and  histological  similarities,  LMDF  can  be  confused  with
other  facial  granulomatous  dermatoses,  such  as  granulo-
matous  rosacea  and  sarcoidosis.  The  presence  of  caseous
necrosis  in  granulomas  is  a  distinctive  element  that  aids  in
diagnostic  differentiation.5,6

The  objective  is  to  present  a  clinical  case  of  LMDF
in  a  male  patient,  highlighting  its  clinical  manifestations,
complementary  examinations,  and  response  to  treatment,
emphasizing  the  main  diagnostic  and  therapeutic  challenges
of  the  condition.

A  49-year-old  man  came  to  the  office  presenting
with  multiple  micropapules  on  the  periocular,  nasolabial,
glabella,  and  malar  regions,  symmetrically  distributed,
sometimes  with  pustules  (Figs.  1  and  2),  without  diffuse
redness,  desquamation,  or  associated  telangiectasias.  In
addition,  recent  endoscopic  examinations  showed  moderate
antral  enanthematous  gastritis,  erosive  esophagitis,  intra-
igure  1  Multiple  small  erythematous  papules,  mostly  grouped  in  p
nd malar  regions,  symmetrically  distributed.  Photographs  obtained

ttps://doi.org/10.1016/j.abd.2025.501275
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
laques,  on  an  erythematous  base,  on  the  periocular,  nasolabial,
 with  a  smartphone.
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Figure  3  Skin  sections  show  epidermis  with  hypergranulosis.
The superficial  dermis  shows  granulomas  of  epithelioid  cells,
igure  2  Close-up  view  of  the  skin  lesions,  showing  hundred
ustules. Photographs  taken  with  a  smartphone.

ucosal  lymphoid  follicles  in  the  sigmoid  colon  and  rectum,
s  well  as  active  chronic  ileitis  -  unrelated  to  the  dermato-
ogical  disease,  according  to  the  literature.  The  condition
egan  approximately  six  months  before,  and  there  was  a
rior  diagnosis  of  discoid  lupus,  according  to  the  anato-
opathological  report.
Initial  treatment  included  hydroxychloroquine  on  alter-

ate  days,  topical  pimecrolimus,  moisturizers,  and  sun-
creen.  After  six  months,  even  with  the  addition  of
ral  corticosteroids  and  topical  tacrolimus,  there  was  no
ignificant  improvement.  A  new  biopsy  was  performed,
ith  suspicion  of  periorificial  dermatitis  or  LMDF.  The
natomopathological  examination  revealed  epithelioid  cell
ranulomas,  some  with  central  caseous  necrosis  and  lym-
hohistiocytic  infiltrate  with  giant  cells  (Fig.  3).  Tests  for
ungi  and  AFB  (PAS  and  Fite-Faraco  staining)  were  negative,

onfirming  the  hypothesis  of  LMDF.

Treatment  was  initiated  with  minocycline  100  mg/day
nd  prednisone  20  mg/day,  with  gradual  reduction  of
orticosteroid  therapy  over  15  days,  in  addition  to  top-

some with  central  areas  of  necrosis  in  a  caseous  pattern  and  sur-
rounding  lymphohistiocytic  infiltrate  with  multinucleated  giant
cells.  (Hematoxylin  &  eosin,  ×40).

Figure  4  Patient  after  4  months  of  treatment.
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cal  metronidazole.  After  30  days  without  a  satisfactory
esponse,  it  was  decided,  in  agreement  with  the  gas-
roenterologist  (consulted  at  the  patient’s  request),  to
ntroduce  dapsone  100  mg/day  orally,  while  maintaining
opical  metronidazole.  By  the  twentieth  day,  a  significant
esponse  was  observed,  with  near  resolution  after  four
onths  (Fig.  4).
Dapsone  is  a  dihydropteroate  synthetase  inhibitor  drug

ith  anti-inflammatory  action.  It  has  been  used  since  the
940s  in  the  treatment  of  leprosy  and  various  dermatoses,
ncluding  granuloma  annulare  and  dermatitis  herpetiformis.
ts  potential  adverse  effects  include  methemoglobine-
ia,  agranulocytosis,  hepatitis,  peripheral  neuropathy,  and

emolytic  anemia,  none  of  which  were  observed  in  the
atient.7

Several  systemic  treatments  are  described  as  effective  in
MDF:  isotretinoin,  dapsone,  corticosteroids,  clofazimine,
etronidazole,  topical  tacrolimus,  diode  laser  (1450  nm),

nd  non-ablative  fractional  laser  (1565  nm).  Early  use  of  low
oses  of  corticosteroids  can  prevent  scarring.8 The  present
ase  had  results  similar  to  those  described  by  Patel  et  al.,6

n  a  51-year-old  woman,  and  Zawar  et  al.,  in  a  23-year-old
an  treated  with  dapsone  100  mg/day  for  four  weeks.5

In  view  of  the  above,  it  is  concluded  that  the  accurate
iagnosis  and  adjusted  therapeutic  approach  were  funda-
ental  for  the  management  of  LMDF.  Considering  the  rarity

f  the  condition  and  the  slow  response  to  conventional  treat-
ents,  the  combination  of  oral  dapsone  (100  mg/day)  with

opical  metronidazole  demonstrated  efficacy  and  safety,
ighlighting  the  importance  of  a  personalized  strategy  and
ontinuous  follow-up  to  optimize  clinical  results  and  mini-
ize  aesthetic  and  functional  impacts.
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ong follow-up treating CHILD
evi with topical cholesterol

the  Pediatric  Dermatology  outpatient  clinic  of  Hospital  das
Clínicas,  Faculty  of  Medicine,  Universidade  de  São  Paulo,
Brazil.
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ear  Editor,

HILD  nevi  comprise  the  cutaneous  manifestations  typical  of
HILD  syndrome,  an  acronym  for  Congenital  Hemidysplasia
ith  Ichthyosiform  Erythroderma  and  Limb  Defect,  a rare,  X-

inked  dominant  genetic  disease,  lethal  to  males,  resulting
rom  mutations  in  the  NSDHL  gene,  which  belongs  to  the
holesterol  biosynthesis  pathway.1

Altered  cholesterol  biosynthesis  affects  myelin  forma-
ion  and  organogenesis,  resulting  in  neurological,  skeletal,
nd  visceral  malformations.2,3 CHILD  nevi  arise  as  a  physi-
logical  compensation  for  the  lipid-poor  and  inflamed  skin
arrier  due  to  the  accumulation  of  its  precursors,  resulting
n  erythematous-squamous  plaques  that  follow  Blaschko’s
ines,  with  a  predilection  for  fold  areas,  associated  with  pru-
itus  and  recurrent  skin  infections,  which  affects  quality  of
ife  and  represents  a  potential  life-threatening  risk.1,4

Laboratory  tests  are  usually  normal,  and  histopatho-
ogical  examination  of  CHILD  nevi  reveals  nonspecific
soriasiform  changes,  which  are  useful  for  ruling  out  differ-
ntial  diagnoses.  Clinical  evaluation  and,  when  available,
enetic  testing  confirm  the  diagnosis.1

The  first  treatments  used  for  CHILD  nevi  were  topical  ker-
tolytic  agents,  emollients,  corticosteroids,  and  calcineurin
nhibitors,  oral  retinoids  or  methotrexate,  showing  unsat-
sfactory  results,  in  addition  to  representing  risks  inherent
o  prolonged  use  and  in  potentially  fertile  patients.5 Thera-
eutic  proposals  based  on  the  disease  pathogenesis  provide
ore  satisfactory  results  and  include  the  topical  association

f  cholesterol  with  statins,  aiming  to  replace  the  deficient
ipid  while  inhibiting  an  initial  phase  of  cholesterol  biosyn-
hesis,  preventing  the  accumulation  of  potentially  toxic

terols  and  other  mediators.6---9

The  present  case  describes  the  long-term  follow-up  (1  to
3  years)  of  five  female  patients  with  CHILD  Syndrome  in

� Study conducted at the Department of Dermatology, Hospital
as Clínicas, Faculdade de Medicina, Universidade de São Paulo,
ão Paulo, SP, Brazil.
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ttps://doi.org/10.1016/j.abd.2025.501280
365-0596/Published by Elsevier España, S.L.U. on behalf of Sociedade B
C BY license (http://creativecommons.org/licenses/by/4.0/).
All  five  cases  had  CHILD  nevi,  with  pruritus  and  recur-
ent  infections,  which  improved  when  the  lesions  became
hinner  and  less  inflamed.  Ipsilateral  limbs’  hypoplasia  with
HILD  nevi  was  the  rule;  in  Case  5,  there  was  aplasia  of
he  right  upper  limb.  Three  of  the  five  patients  have  the
eft  side  affected  (1,  3,  and  4),  with  cases  1  and  3  having
ore  associated  malformations  (Table  1).  Studies  suggest

hat  the  right  side  is  more  affected  (7/3  ratio),  but  patients
ith  left-sided  involvement  tend  to  have  a  worse  prognosis,
s  visceral  abnormalities  are  more  common.1,2,4

The  two  longest-standing  patients  in  the  follow-up  (Cases
 and  2)  used  topical  keratolytic  agents  (10%  urea,  occlusive
alicylic  acid),  emollients,  and  calcipotriol  at  the  beginning
f  treatment,  with  an  unsatisfactory  therapeutic  response.
utaneous  therapy  with  lovastatin  and  cholesterol  showed

 satisfactory  response  in  four  of  the  five  patients.
The  average  time  required  to  obtain  a  satisfactory

esponse  with  therapy  based  on  the  disease  pathogenesis
as  two  months,  with  daily  use  at  the  beginning  of  treat-
ent  (Fig.  1),  which  could  be  reduced  to  two  or  three  times

 week  when  the  skin  became  thin  and  less  inflamed.  A  sat-
sfactory  response  was  considered  to  be  the  thinning  of  the
HILD  nevi,  the  reduction  of  pruritus  and  abrasions  that  pre-
ispose  to  infections,  also  facilitating  adaptation  for  the  use
f  prostheses  in  hypoplastic  limbs,  in  addition  to  a  reported
mprovement  in  quality  of  life.

Loss  of  efficacy  was  observed  over  the  years,  a  fact
ot  yet  described,  without  improvement  with  the  associ-
tion  of  keratolytic  agents  or  calcipotriol.  Observing  the
rinciple  of  potency  of  pharmacological  action  of  statins,10

ovastatin  was  replaced  with  other  drugs  with  more  potent
ction,  such  as  2%  simvastatin  and  then  2%  atorvastatin,
hen  loss  of  efficacy  was  identified  during  follow-up  and

herapeutic  response  was  re-established.  Case  1  was  treated
ith  Lovastatin  and  then  switched  to  Simvastatin,  temporar-

ly  stabilized,  but  continues  with  irregular  treatment  and
ecrudescence  of  lesions.  Case  2  required  a  third  formu-
ation,  atorvastatin  (Fig.  2).  Case  3  has  remained  stable

ith  lovastatin  alone  for  eight  years.  Cases  4 and  5  were

tarted  with  simvastatin,  are  stable,  and  also  satisfied  with
he  obtained  results.
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Table  1  Comparative  analysis  of  the  clinical  characteristics  and  therapeutic  response  of  5  cases  of  CHILD  Syndrome.

Case  1  Case  2  Case  3  Case  4  Case  5

Patient’s  age  24  years  12  years  8  years  2  years  1  year  and  9
months

Time of  follow-up  23  years  12  years  8  years  2  years  9  months
Affected side  of  the  body  Left  Right  Left  Left  Right
Predilection for  skin  lesions

in  fold  areas
Yes  Yes  Yes  Yes  Yes

Discomfort with  pruritus
and  infections  in  CHILD
nevi

Yes  Yes  Yes  Yes  Yes

Limb hypoplasia  or  agenesis UL  +  LL UL  +  LL LL  UL  +  LL  UL  +  LL
Other malformations Scoliosis Hearing  loss Ovoid  vertebral

bodies No
Scoliosis

Hearing  loss Craniosynostosis  Left
pyelic  ectasia
Patent  foramen  ovale

Treatment  with  2%
Lovastatin  +  2%  topical
Cholesterol

6  years 9  years  8  years  No  No

Treatment with  2%
Simvastatin  +  2%  topical
Cholesterol

4  years 8  months No  2  years  9  meses

Treatment  with  2%
Atorvastatin  +  2%  topical
Cholesterol

No  1  year
and  6
months

No  No  No

Skin clinical  stability  No  Yes  Yes  Yes  Yes
Improvement in  quality  of

life and  pruritus  with
treatment.

Yes  Yes  Yes  Yes  Yes

UL, Upper Limb; LL, Lower Limb.
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ig.  1  CHILD  nevus,  showing  Blaschkoid  lesion  in  fold  area  of
se of  topical  2%  Simvastatin  +  2%  Cholesterol.

Studies  with  larger  sample  sizes  and  long-term  follow-up
re  needed  to  understand  clinical  evolution  and  establish
ffective  therapeutic  guidelines.  This  is  the  first  publica-
ion  with  long-term  follow-up  of  CHILD  nevus  treatment  with

tatins,  focusing  on  the  long-term  loss  of  response  to  the
ess  potent  lovastatin,  and  subsequent  re-establishment  of
esponse  with  the  use  of  topical  simvastatin  and  atorvas-
atin,  with  satisfactory  results  for  the  patients.
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Fig.  2  CHILD  nevus  on  the  right  lower  limb  associated  with  dysplasia.  (a)  Recurring  lesion  after  nine  years  of  use  of  2%  Lovastatin
+ h  2%  

r

F

N

A

M
t
d
v

d
t

p
a

c
v

t
a

i
t

R

N

C

N

E

H

R

 2%  cholesterol.  (b)  Partial  improvement  with  replacement  wit
eplacement  with  topical  2%  atorvastatin  +  2%  cholesterol.
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apid clinical response in
efractory discoid lupus

was  excluded  on  multiple  occasions.  Her  past  treatments
included  high-potency  topical  corticosteroids,  calcineurin
inhibitors,  oral  prednisolone,  and  hydroxychloroquine,  with
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rythematosus treated with
nifrolumab�

ear  Editor,

utaneous  Lupus  Erythematosus  (CLE)  is  an  autoimmune
isease  with  variable  clinical  expression.  It  may  present
s  an  exclusively  cutaneous  condition  or  as  one  of  the
ultiple  manifestations  of  Systemic  Lupus  Erythemato-

us  (SLE).  Discoid  Lupus  Erythematosus  (DLE)  is  the  most
ommon  form  of  chronic  cutaneous  lupus  erythematosus.
esions  typically  affect  photoexposed  areas  and  appear  as
ndurated  erythematous  plaques  that  evolve  with  follicu-
ar  hyperkeratosis,  atrophy,  and  central  hypopigmentation
ith  peripheral  hyperpigmentation.  These  lesions  can  lead

o  severe  and  disfiguring  scarring,  particularly  when  located
n  the  nose,  ear  pinnae,  and  eyelids.1

Anifrolumab  is  a  fully  human  monoclonal  antibody  target-
ng  the  type  I  interferon  receptor  subunit.1 It  was  recently
pproved  for  the  treatment  of  moderate-to-severe  SLE  and
s  administered  as  a  300  mg  intravenous  infusion  every  four
eeks.  Although  it  is  not  currently  approved  for  the  treat-
ent  of  CLE,  data  from  phase  III  clinical  trials  (TULIP-1  and
ULIP-2)  have  shown  significant  improvement  in  CLE  man-

festations  in  patients  with  SLE.2 Additionally,  several  case
eports  have  demonstrated  its  rapid  and  marked  efficacy  in
LE.3---5

We  report  a  case  of  severe,  treatment-resistant  discoid
upus  erythematosus  with  facial  involvement  that  showed  a
ramatic  and  rapid  response  to  anifrolumab.

A  56-year-old  woman  with  Fitzpatrick  skin  phototype  IV

nd  history  of  smoking  presented  with  longstanding  DLE
nvolving  the  face,  auricular  region,  and  forearms.  She  had
een  followed  in  Dermatology  for  over  10  years  and  had
reviously  been  evaluated  for  systemic  involvement,  which

� Study conducted at the Unidade Local de Saúde Almada-Seixal,
lmada, Portugal.

f
t
s
e

ttps://doi.org/10.1016/j.abd.2025.501284
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
nadequate  disease  control.
After  a  two-year  loss  to  follow-up,  she  was  re-evaluated.

he  had  continued  hydroxychloroquine  400  mg/day  and
opical  corticosteroids  but  reported  no  improvement.  Clin-
cal  examination  revealed  erythematous-crusted  plaques
ith  central  hypopigmentation  and  peripheral  hyperpig-
entation,  atrophy,  and  signs  of  chronic  inflammation,
redominantly  affecting  the  malar  region,  nasal  pyramid,
nd  upper  lip.  Additional  lesions  were  present  on  the
uricular  conchae  and  forearms.  Systemic  lupus  erythe-
atosus  was  again  excluded.  Methotrexate  was  initiated

t  10  mg/week  and  increased  to  20  mg/week,  along  with
trict  photoprotection.  After  one  year  of  methotrexate  ther-
py,  the  patient  showed  no  meaningful  clinical  improvement
Fig.  1A---B).  Given  the  severity  and  resistance  to  standard
herapies,  anifrolumab  was  introduced.

A  remarkable  clinical  response  was  observed  after  only
ight  weeks  of  treatment.  There  was  near-complete  reso-
ution  of  facial  inflammation  and  scaling,  with  noticeable
eduction  in  lesion  size  and  repigmentation  at  the  periphery
f  previously  hypopigmented  areas  (Fig.  2A---B).  No  adverse
vents  were  reported.

This  case  highlights  a  severe,  scarring  form  of  DLE  that
as  unresponsive  to  multiple  standard  therapies,  including
ydroxychloroquine,  topical  and  systemic  corticosteroids,
nd  methotrexate.  Treatment  with  anifrolumab  led  to  a
apid  and  substantial  clinical  improvement,  suggesting  that
ype  I interferon  blockade  may  be  a  promising  thera-
eutic  option  for  refractory  CLE,  particularly  in  patients
ith  chronic  and  atrophic  lesions  and  poor  quality  of

ife.  This  case  underscores  the  potential  role  of  ani-

rolumab  in  managing  difficult-to-treat  CLE  and  supports
he  need  for  further  studies  to  establish  its  efficacy  and
afety  in  cutaneous  forms  of  lupus  beyond  systemic  lupus
rythematosus.

lsevier España, S.L.U. This is an open access article under the CC
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Fig.  1  (A---B)  Chronic  cutaneous  lupus  erythematosus  of  the  face  before  treatment  with  Anifrolumab.

Fig.  2  (A---B)  Chronic  cutaneous  lupus  erythematosus  of  the  face  after  only  8  weeks  of  treatment  with  Anifrolumab.
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uccessful case report�

ear  Editor,

ral  leukoplakia  (OL)  is  the  most  common  potentially  malig-
ant  disorder,  defined  as  a  non-removable  white  patch  or
laque  that  cannot  be  clinically  or  microscopically  charac-
erized  as  another  lesion;  therefore,  its  diagnosis  is  made  by
xclusion.1 OL  has  a  variable  malignant  transformation  rate,
etween  3.5%  and  9.5%.2,3 After  confirmation  of  its  diagnosis
hrough  incisional  biopsy,  recommendations  for  discontinu-
ng  risk  factors  such  as  smoking  and  alcohol  consumption,
nd  the  application  of  surgical  or  non-surgical  therapeutic
ethods  are  given  to  achieve  its  resolution.1

Non-surgical  approaches  include  the  topical  application
f  retinoids,  bleomycin,  cyclooxygenase  inhibitors,  and  pho-
odynamic  therapy.  However,  these  have  been  associated
ith  a  high  recurrence  rate,  adverse  effects,  and  a  lack
f  scientific  evidence.1 Surgical  intervention  should  be  per-
ormed,  whenever  possible,  using  conventional  excision
rocedures  with  a  cold  scalpel  or  other  technologies  such
s  high-power  laser,  which  has  been  extensively  explored  in
he  last  decade.

In more  extensive  leukoplakia,  the  cold  scalpel  proce-
ure  becomes  challenging  due  to  the  risk  of  bleeding  and
he  infeasibility  of  joining  the  tissues  by  suturing.  Given
he  aforementioned  limitations,  the  diode  laser  emerges
s  a  viable  option,  as  it  allows  a  precise  incision,  ensures
emostasis,  and  eliminates  the  need  for  suturing.4 Long-
erm  studies  on  the  prognosis  of  OL  after  surgical  removal
ith  a  diode  laser  are  scarce.5---7 This  article  describes

 case  of  extensive  OL,  with  high-grade  epithelial  dys-
lasia,  in  the  buccal  mucosa,  successfully  treated  by
urgical  laser.

A 57-year-old  male  patient,  a  smoker  (15  cigarettes  a

ay  for  43  years),  showed,  four  years  before,  a  painless
hite  plaque  with  a  slightly  verrucous  surface,  approxi-
ately  3  cm  in  size,  located  on  the  left  buccal  mucosa

� Study conducted at the Stomatology Refresher Course, Instituto
iagnosis, Maringá, PR, Brazil.

i
a
e

l
t
s
o

ttps://doi.org/10.1016/j.abd.2025.501274
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
ig.  1  Initial  image  of  the  lesion  in  the  buccal  mucosa  on  the
eft side.

Fig.  1).  Given  the  appearance  of  the  lesion,  the  diagnos-
ic  hypothesis  was  leukoplakia.  An  incisional  biopsy  was
erformed,  and  smoking  cessation  instructions  were  given.
icroscopic  examination  revealed  high-grade  epithelial  dys-
lasia,  corroborating  the  clinical  diagnosis  of  leukoplakia
Fig.  2).  Considering  the  lesion  location  and  extent,  the
reatment  of  choice  was  complete  excision  using  High-Power
iode  Laser  (TW  Surgical  Laser,  MMOptics,  São  Carlos-SP,
razil),  delivering  the  beam  with  a  400  �m  optical  fiber,
08  nm  wavelength  (infrared)  in  continuous  mode  and  1.5  W
ower.  The  procedure  was  performed  under  local  infiltra-
ive  anesthesia  with  2%  mepivacaine  with  vasoconstrictor
1.8  mL).  For  postoperative  care,  oral  analgesics  (1  g dipy-
one  every  12  hours  in  case  of  pain)  and  0.12%  chlorhexidine
igluconate  mouthwash,  three  times  a  day,  for  14  days
ere  prescribed.  After  seven  days,  the  area  appeared  raw
nd  painless  (Fig.  3).  After  30  days,  no  recurrence  was
bserved,  and  complete  healing  of  the  area  was  noted.  After
8  and  30  months  (Fig.  4),  clinical  examination  revealed
o  recurrence  of  the  lesion.  Despite  instructions  regard-
ng  smoking  cessation,  the  patient  still  reports  smoking,
lthough  less  frequently.  Therefore,  continuous  follow-up  is
ssential.

The  literature  is  unanimous  on  the  positive  effects  of

asers  in  oral  surgeries,  such  as  absence  of  mechanical
rauma,  adequate  hemostatic  capacity,  visualization  of  the
urgical  field,  antisepsis  of  the  surgical  wound,  elimination
f  the  need  for  sutures,  and  pain  and  edema  reduction  in

lsevier España, S.L.U. This is an open access article under the CC
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Fig.  2  Representative  image  of  healing  seven  days  after
surgery  with  a  diode  laser.
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Fig.  3  (A)  Photomicrograph  showing  epithelium  with  high-grade  d
for the  tumor  suppressor  gene  TP53.

Fig.  4  Appearance  of  the  left  buccal  mucosa  after  30  months.  The

2

ERAPY

he  postoperative  period.4,8---10 The  thermal  impact  of  the
urgical  laser  can  cause  the  closure  of  blood  and  lymphatic
essels,  minimizing  the  possibility  of  neoplastic  cells  being
isseminated  to  other  organs  through  circulation.9

In  the  present  case  report,  the  choice  of  the  diode  laser
as  mainly  due  to  the  extent  and  anatomical  site  of  the

esion,  aiming  to  provide  the  patient  with  the  benefits  this
urgical  technique  offers.  The  scar  evolution  was  carefully
onitored,  corroborating  the  postoperative  advantages  that

he  technique  provides.  In  this  case  report,  after  30  months,
he  clinical  aspect  did  not  reveal  recurrences,  suggesting
he  effectiveness  of  the  surgical  procedure  and  excellent
rognosis.

Based  on  this  case  report,  it  can  be  suggested  that  the
se  of  diode  laser  in  selected  cases  of  OL  offers  the  pos-
ibility  of  removing  extensive  lesions  in  a  single  surgical
rocedure,  with  decontamination  of  the  surgical  field,  resid-
al  photobiomodulation  effect  (modulation  of  inflammation,
nalgesia,  and  acceleration  of  healing),  with  excellent
emostasis  and  visualization  of  the  surgical  field,  as  well
s  reduced  postoperative  medication  and  greater  patient

omfort.  However,  the  use  of  this  technology  is  still  limited
ue  to  the  small  number  of  qualified  professionals  and  high
ost.

ysplasia.  (B)  Immunohistochemical  study  revealing  expression

 pigmented  areas  are  suggestive  of  melanosis  due  to  smoking.
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ype IV pityriasis rubra pilaris
reated with ixekizumab

derma  infiltration  (Fig.  2A---D).  She  successfully  discontinued
topical  corticosteroids,  began  tapering  methotrexate,  and
continues  on  ixekizumab  (40  mg  every  four  weeks)  with-
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ear  Editor,

uvenile  Pityriasis  Rubra  Pilaris  (PRP)  is  a  rare  inflamma-
ory  dermatosis  of  unknown  etiology,  presenting  diagnostic
nd  therapeutic  challenges.1 Despite  a  recognized  peak
ncidence  in  early  childhood,  reports  on  the  clinical  mana-
ement  of  pediatric  PRP,  particularly  with  newer  biologic
herapies,  remain  scarce.  Recent  studies  have  implicated
mmunologic  pathways,  particularly  Interleukins  (IL)  17  and
3,  in  the  pathogenesis  of  PRP,  suggesting  potential  targets
or  therapeutic  intervention.1

An  8-year-old  girl  presented  with  a  two-week  history
f  progressive  lesions,  initially  localized  to  the  soles  and
ubsequently  extending  to  the  palms,  face,  scalp,  knees,
lbows,  and  occipital  and  anogenital  region.  Symptoms
ncluded  pruritus  without  diurnal  variation.  She  had  nei-
her  history  of  febrile  episodes,  recent  medication  use  or
accination,  nor  family  history  of  dermatological  disorders.
linical  examination  revealed  diffuse,  symmetrical,  orange,
axy  palmoplantar  keratoderma  with  fissures,  accompanied
y  erythematous,  scaly  plaques  with  follicular  accentuation
n  the  elbows,  knees,  anogenital,  face,  scalp,  and  auricular
reas  (Fig.  1A---D).  Histopathological  findings  confirmed  PRP,
howing  characteristic  focal  and  confluent  hypergranulo-
is  with  alternating  orthokeratosis  and  parakeratosis.  Based
n  the  clinical  presentation  and  the  histopathological  find-
ngs,  the  patient  was  diagnosed  with  juvenile  PRP  type  IV
circumscribed  juvenile  form).  Initial  treatment  with  high-
otency  topical  corticosteroids  yielded  no  improvement.
ethotrexate  15  mg/week  alongside  a  short  course  of  pred-
isolone  (10  mg/day)  also  proved  ineffective.  Due  to  the
isease’s  severity  and  impact  on  quality  of  life,  off-label
xekizumab  (with  an  80  mg  loading  dose)  was  introduced,
n  addition  to  methotrexate.  Within  four  weeks  of  initiating
herapy,  the  patient  showed  significant  improvement.  By  the

ve-month  follow-up,  only  post-inflammatory  hypopigmen-
ation  remained  on  the  knees  and  elbows,  with  complete
esolution  of  lesions  in  the  anogenital,  face  and  scalp
egions  and  a  marked  reduction  in  palmoplantar  kerato-

t
o
n
w

ttps://doi.org/10.1016/j.abd.2025.501283
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
ut  any  reported  adverse  effects,  leading  to  a  substantial
mprovement  in  both  her  quality  of  life  and  that  of  her
amily.

Given  the  heterogeneity  of  PRP,  there  is  no  univer-
al  treatment  approach.1 In  our  case,  systemic  retinoids
ere  avoided  due  to  the  risk  of  premature  epiphyseal
losure.  Instead,  methotrexate  was  initiated  as  a  second-
ine  therapy;  however,  no  response  was  observed  after
wo  months.  Biologic  therapies  approved  for  psoriasis
ave  been  increasingly  used  in  treatment-refractory  PRP
ases.1

Among  anti-TNF-alpha  agents,  etanercept  and  adali-
umab  have  been  used  to  treat  pediatric  PRP,  along  with

stekinumab.1 Responses  have  been  variable;  for  instance,
lthough  many  patients  treated  with  ustekinumab  showed
mpressive  improvement,  not  all  experienced  sustained  or
urable  responses.1 To  our  knowledge,  no  cases  of  pediatric
RP  treated  with  anti-IL-23  agents  have  been  reported  to
ate.

Regarding  anti-IL-17  therapies,  their  mechanism  of  action
n  PRP  likely  involves  the  inhibition  of  IL-17-mediated
eratinocyte  proliferation  and  inflammatory  pathways.1,2

xekizumab,  an  anti-IL-17A  antibody,  is  FDA-approved  for  the
reatment  of  moderate  to  severe  plaque  psoriasis  in  children
ged  six  years  and  older.  While  it  has  demonstrated  effi-
acy  in  adult  PRP,  its  safety  and  effectiveness  in  pediatric
RP  remain  to  be  fully  established.1 Similarly,  secukinumab,
nother  anti-IL-17A  antibody,  has  shown  efficacy  in  both
dult  PRP  and  in  a reported  case  of  type  V  PRP  (atyp-
cal  juvenile  form).1 Our  case  demonstrated  remarkable
ubjective  and  objective  improvement  with  ixekizumab,
urther  supporting  the  only  other  reported  case  in  the
iterature.3 Ixekizumab  was  preferred  over  secukinumab
ecause  its  single  loading  dose  is  more  convenient  than
ecukinumab’s  four  weekly  injections,  making  it  a  more
ractical  choice  for  children.  Regarding  drug  discontinua-

ion,  data  on  relapse  rates  in  PRP  remain  limited.  Based
n  the  natural  history  of  juvenile  type  IV  PRP,  the  prog-
osis  is  uncertain;  however,  a  proportion  of  cases  resolves
ithin  1---3  years  of  onset,  with  some  achieving  complete
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Figure  1  (A---B)  Erythematous,  scaly  plaques  with  follicular  accentuation  on  the  face  and  knees.  (C---D)  Diffuse,  symmetrical,
o

r
t
g
p
l
r

i
a
n

range, waxy  palmoplantar  keratoderma  with  fissures.

emission  by  late  adolescence.2 Considering  the  clinical  con-
ext,  ixekizumab  therapy  will  be  maintained  with  a  planned
radual  tapering  regimen,  individualized  according  to  the
atient’s  tolerability  and  disease  control,  with  close  surveil-

ance  for  therapeutic  response,  adverse  events,  and  risk  of
ecurrence.

a
t

2

This  case  highlights  the  successful  off-label  use  of  ixek-
zumab  in  pediatric  PRP,  demonstrating  its  potential  as  a  safe
nd  effective  treatment  option.  It  offers  a  promising  alter-
ative  to  conventional  therapies  such  as  methotrexate  and

citretin,  which  are  frequently  associated  with  significant
oxicity  and  limited  tolerability  in  children.
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Figure  2  (A---B)  By  the  five-month  follow-up,  only  post-inflammatory  hypopigmentation  remained  on  the  knees,  with  complete
r mopl
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esolution in  the  face  and  scalp.  (C---D)  Marked  reduction  in  pal
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Furthermore,  the  lack  of  correlation  between  FricTest®

changes  and  visual  analog  scale  (VAS)  scores  for  itch
and  burning  raises  questions  about  the  pathophysiologi-
cal  specificity  of  this  measurement.  If  the  test  reflects
mechanical  wheel  responsiveness  but  not  subjective  symp-
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ear  Editor,

e  read  with  great  interest  the  study  by  Kıraç  et  al.  examin-
ng  the  associations  between  FricTest® response  levels  and
linical  assessment  tools  in  symptomatic  dermographism.1

heir  work  contributes  to  a  practical  effort  to  quantify  dis-
ase  activity  and  patient-reported  burden  using  a  tool  with
otential  for  broad  clinical  utility.  The  authors’  findings
emonstrated  a  moderate  correlation  between  changes  in
he  4.5  mm  and  4  mm  FricTest® responses  and  validated
cales,  such  as  the  urticaria  control  test  (UCT),  urticaria
ctivity  score  (UAS),  and  dermatology  life  quality  index
DLQI),  suggesting  that  higher-intensity  wheal  reactivity
ay  be  more  clinically  informative.
However,  key  aspects  of  the  statistical  approach  may

imit  the  confidence  in  the  strength  and  applicability  of
hese  associations.  The  analysis  relied  on  Spearman  corre-
ation  coefficients  but  did  not  report  confidence  intervals,
hich  restricts  the  interpretability  of  the  observed  effect

izes.  More  importantly,  correlation  does  not  imply  pre-
ictive  capacity.  Without  regression  modeling  to  adjust
or  baseline  disease  severity  or  demographic  covariates,
t  remains  unclear  whether  changes  in  FricTest® values
re  independently  associated  with  treatment  response  or
imply  reflect  regression  to  the  mean.  This  limitation  is
ot  merely  a  technical  issue.  In  a  clinical  setting,  der-
atologists  must  decide  whether  repeating  the  FricTest®

eaningfully  informs  therapeutic  adjustments  or  patient
ounseling.  Without  understanding  its  added  predictive

alue  over  conventional  scales  (e.g.,  UCT),  the  test’s  stan-
alone  contribution  remains  unclear.

� Study conducted at the Center for Global Health Research,
aveetha Medical College and Hospital, Saveetha Institute of Medi-
al and Technical Sciences, Chennai, Tamil Nadu, India.

D

ttps://doi.org/10.1016/j.abd.2025.501285
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
om  severity,  its  role  may  be  limited  to  diagnostic
ather  than  longitudinal  monitoring  contexts.2,3 This  discon-
ect  merits  closer  evaluation,  particularly  as  symptomatic
ermographism  is  fundamentally  a  patient-experienced
ondition.

Despite  these  concerns,  this  study  adds  value  by  sug-
esting  that  lower-pressure  stimuli  (3.5  and  3  mm)  do
ot  correlate  well  with  validated  scales.  This  narrows  the
linically  useful  thresholds  and  may  help  streamline  test
dministration  protocols.  This  also  reinforces  the  fact  that
xcessive  granularity  in  provocation  testing  may  introduce
tatistical  noise  without  clinical  gain.

We  commend  the  authors  for  integrating  disease-specific
nd  quality-of-life  instruments  in  a  unified  analysis  and  for
ontributing  data  on  a  relatively  under-investigated  diag-
ostic  tool.  Future  research  should  focus  on  validating  these
ndings  through  multivariable  models  and  exploring  whether
ricTest® changes  the  forecast  of  relapse  or  remission  when
sed  alongside  standard  scales.
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crepancies  between  objective  and  subjective  parameters
have  been  reported  in  other  studies  of  chronic  inducible
urticaria.1,2 This  divergence  highlights  that  FricTest® primar-
ily  captures  a  physical  threshold  of  dermographism  rather
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ear  Editor,

e  sincerely  thank  Dr.  Prajnasini  Satapathy  and  colleagues
or  their  interest  in  our  article  and  for  their  constructive
bservations.  We  appreciate  the  opportunity  to  clarify  cer-
ain  methodological  aspects  and  the  clinical  interpretation
f  our  findings.

Regarding  the  statistical  approach,  our  study  used  the
pearman  correlation  test,  as  the  Kolmogorov-Smirnov  anal-
sis  indicated  a  non-parametric  data  distribution.  Although
onfidence  intervals  for  correlation  coefficients  were  not
rovided,  both  the  p-values  and  correlation  magnitudes
ere  transparently  reported  to  indicate  the  direction  and

trength  of  the  associations.  In  future  studies  with  larger  and
ore  diverse  populations,  we  intend  to  include  95%  Confi-
ence  Intervals  to  improve  precision  and  reproducibility.

The  purpose  of  our  study  was  exploratory  in  nature
--  to  examine  whether  FricTest® responses  correlate  with
alidated  disease  activity  and  quality-of-life  instruments
uch  as  UAS,  UCT,  and  DLQI.  We  fully  agree  that  regres-
ion  modeling  would  offer  additional  insight  into  predictive
alue;  however,  given  the  limited  sample  size  (n  =  71)  and
ingle-center  design,  such  analyses  would  have  risked  model
verfitting.  Future  multicenter  studies  with  larger  cohorts
re  planned  to  evaluate  whether  FricTest® thresholds  inde-
endently  predict  treatment  response  after  controlling  for
linical  confounders.

The  lack  of  correlation  between  FricTest® changes  and
AS  scores  can  be  explained  by  the  different  domains  these

easures  assess.  FricTest® quantifies  objective  mechanical
heal  reactivity,  whereas  VAS  reflects  patients’  subjective

ymptom  perception,  such  as  itch  or  burning.  Similar  dis-

� Study conducted at the Department of Dermatology, Faculty of
edicine, Sivas Cumhuriyet University, Sivas, Turkey.
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ttps://doi.org/10.1016/j.abd.2026.501288
365-0596/© 2026 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
han  subjective  disease  burden.
We  also  emphasize  that  our  study  did  not  aim  to  demon-

trate  the  superiority  of  FricTest® over  established  tools,
ut  rather  to  explore  its  complementary  role.  The  finding
hat  4  mm  and  4.5  mm  tips  correlated  best  with  changes
n  UCT  and  DLQI  supports  the  clinical  utility  of  FricTest®

s  an  adjunctive  monitoring  instrument,  potentially  refining
bjective  assessment  in  symptomatic  dermographism.

As  acknowledged  in  the  article,  the  limited  sample  size
nd  single-center  setting  constrain  generalizability.  Never-
heless,  this  pilot  study  was  conducted  within  a  certified
CARE  center  to  generate  preliminary  data  for  larger  vali-
ation  projects.

In conclusion,  we  are  grateful  for  the  readers’  valuable
omments.  We  share  the  view  that  objective  and  stan-
ardized  measures  such  as  FricTest® may  enhance  disease
ctivity  monitoring  when  interpreted  alongside  patient-
eported  outcomes.  We  hope  our  response  clarifies  the
tudy’s  intent  and  methodological  framework  and  con-
ributes  to  an  informed  discussion  on  quantitative  tools  in
hronic  inducible  urticaria.
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etter to the Editor regarding:
‘Pre-and post-analytical

sent  the  gold  standard  severely  limit  its  conclusions.  The
study  measures  sampling  variability  rather  than  true  diag-
nostic  accuracy  or  recurrence  risk.  It  is  known  that  4  �m
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uidelines for the microscopic
iagnosis of melanoma:
ecommendations from the
razilian Society of
athology’’�

ear  Editor,

e  would  like  to  express  some  concerns  regarding  the
onclusions  of  Xavier-Junior  et  al.1 The  authors  stated  that
‘the  use  of  Mohs  Micrographic  Surgery  (MMS)  is  not  vali-
ated  for  the  management  of  melanocytic  lesions  and  may
ompromise  diagnostic  accuracy’’,  referencing  a  study  that
valuated  bias  in  trials  involving  both  MMS  and  Staged  Exci-
ion  (SE).2

In  that  study,  the  authors  concluded  that  randomized,
ias-controlled  trials  comparing  Wide  Local  Excision  (WLE),
E,  and  MMS  are  needed,  without  asserting  that  MMS  or  SE
re  invalid.  Furthermore,  the  study  made  no  reference  to
LE  research,  including  those  addressing  lesions  on  the  head

nd  neck,  which  might  have  contributed  to  a  more  techni-
ally  informed  comparison  among  techniques.

The  authors  also  observed  that  freezing  a  tumor  sus-
ected  of  melanoma  may  compromise  diagnostic  accuracy.
ne  referenced  study  mentioned  two  investigations.  The
rst  discouraged  the  use  of  frozen  sections  for  prognostic
arameters  ---  a  point  with  which  we  agree.  The  diagno-
is  and  microstaging  of  melanoma  should  be  performed  on
ermanent  paraffin-embedded  sections.  It  is  important  to
ote,  however,  that  the  same  study  highlighted  that,  in  spe-
ific  situations,  MMS  may  offer  advantages  in  the  surgical
anagement  of  melanoma.
The  second  referenced  study3 compared  margin  assess-

ent  in  frozen  en  face  sections  of  13  melanomas  with

ubsequent  paraffin  sections.  However,  the  small  and  het-
rogeneous  sample,  lack  of  technical  standardization,  and
he  flawed  assumption  that  deeper  paraffin  sections  repre-

� Study conducted at the Clinic of Dermatology, Irmandade da
anta Casa de Misericórdia de São Paulo, São Paulo, SP, Brazil.

m
m
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ttps://doi.org/10.1016/j.abd.2025.501271
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
ections  and  rapid-freezing  techniques  are  required  for  opti-
al  histologic  quality.
The  National  Comprehensive  Cancer  Network  recom-

ends  MMS  as  an  option  for  minimally  invasive  melanomas
ocated  in  anatomically  constrained  areas.  A  recent  sys-
ematic  review  and  meta-analysis  demonstrated  higher  cure
ates  than  those  achieved  with  WLE,  with  significantly  lower
ocal  recurrence.4 In  addition,  MMS  has  been  associated  with
mproved  overall  survival  in  head  and  neck  melanomas.5

In  special  situations  ---  such  as  large,  ill-defined  lesions
ocated  in  anatomically  constrained  areas  ---  techniques  that
llow  complete  margin  assessment  are  crucial.  In  such  cases,
raditional  histologic  processing  methods  that  assess  only

 portion  of  the  true  surgical  margin  raise  concerns  about
ncomplete  excision  and  recurrence.

Despite  ongoing  criticism  regarding  the  challenges  of
rozen-section  analysis  in  melanocytic  lesions,  margin  eval-
ation  during  MMS  has  proven  effective,  is  widely  validated
n  the  literature,  and  is  endorsed  by  leading  international
ncology  panels.
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etter to the Editor regarding:
‘Pre- and post-analytical

The  successful  use  of  these  techniques,  which  apply  only  to
a  small  subset  of  melanoma  patients,  requires  a  well-trained
and  experienced  multidisciplinary  team.  It  is  important  to
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uidelines for the microscopic
iagnosis of melanoma:
ecommendations from the
razilian Society of Pathology’’

-- Reply�

ear  Editor,

e  read  with  great  interest  the  letter  from  Dr.  Cunha
egarding  our  recently  published  guideline.1 Both  the  Col-
ege  of  American  Pathologists2 and  the  NCCN3 strongly
iscourage  the  use  of  frozen  sections  for  most  melanocytic
esions  when  standard  clinical  margins  can  be  achieved
ithout  significant  limitations.  They  emphasize  that  accu-

ate  melanoma  diagnosis  continues  to  rely  on  Hematoxylin
nd  Eosin  (H&E)  sections  from  formalin-fixed,  paraffin-
mbedded  tissue,  supplemented,  when  appropriate,  by
mmunohistochemistry,2---4 since  melanoma  represents  a
eterogeneous  group  of  tumors  with  multiple  histologic  sub-
ypes  and  distinct  biological  behaviors.4

The  recommended  peripheral  surgical  margins  and  meth-
ds  for  their  assessment  in  head  and  neck  melanoma  and
entigo  maligna  remain  subjects  of  considerable  debate.
his  uncertainty  largely  reflects  the  lack  of  consistent,  well-
esigned  prospective  studies  addressing  the  management  of
hese  challenging  lesions.  A  recent  critical  review  identified

 very  high  risk  of  bias  (97.9%)  among  studies  evaluating
ohs  Micrographic  Surgery  (MMS)  for  melanoma.5

Although  robust  validation  for  the  use  of  MMS  in
elanocytic  lesions  is  still  lacking,  recent  advances  in  this
eld  deserve  recognition.  According  to  the  latest  NCCN
uidelines  for  cutaneous  melanoma,  MMS  ---  or  other  tech-
iques  that  enable  comprehensive  margin  assessment  ---  may
rovide  equivalent  or  even  superior  local  control  for  certain

T1a  melanomas  in  selected  sites,  particularly  on  the  face,
ars,  and  acral  areas.3 It  is  essential,  however,  that  potential
andidates  be  carefully  selected  and  thoroughly  counseled.

� Study conducted at the Brazilian Society of Pathology, São Paulo,
P, Brazil.

c
c
c
o

n
t

ttps://doi.org/10.1016/j.abd.2025.501272
365-0596/© 2025 Sociedade Brasileira de Dermatologia. Published by E
Y license (http://creativecommons.org/licenses/by/4.0/).
ighlight  that,  considering  melanomas  arising  in  skin  with
xtensive  cumulative  sun  damage,  histopathologic  interpre-
ation  can  be  especially  challenging.  This  difficulty  arises
rom  actinic  melanocytic  alterations  and  ill-defined  tumor
argins  with  ‘‘skip’’  areas4 ---  factors  that  may  be  further

ompounded  by  technically  suboptimal  slides.
Finally,  as  also  acknowledged  by  the  NCCN,3 no  prospec-

ive  comparative  studies  have  yet  evaluated  the  different
xcision  methods  for  melanoma.  This  gap  leaves  the  topic
pen  for  continued  scientific  discussion.  Future  prospective,
ndependent,  and  well-designed  studies  are  needed  to  clar-
fy  the  potential  role  of  MMS  and  other  surgical  techniques
n  the  management  of  melanocytic  lesions.
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