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Abstract
Introduction:  The  immunophenotypic  analysis  of  inflammatory  cells  in  the  tumor  microenviron-
ment of  regressing  melanomas  is  object  of  ongoing  debate.  On  the  other  hand,  benign  halo  nevi
paradigmatically  show  marked  inflammation.  Characterizing  these  immune  profiles  can  provide
insights into  the  local  immune  response,  its  pathogenesis,  and  differential  diagnosis.
Methodology:  A  cohort  of  16  clinically  atypical  Sutton  nevi  from  Hospital  Clínic  de  Barcelona,
Spain, and  70  regressing  melanomas  from  Turin  University  Hospital,  Italy,  were  evaluated.  His-
tological assessments  analyzed  inflammation  density,  location,  fibrosis,  and  markers  like  CD3,
CD4, CD8,  CD25,  FOXP3,  and  PD1.
Results:  Sutton  nevi  showed  higher  inflammation  density  than  regressing  melanomas,  but  sim-
ilar location  and  quantity  of  fibrosis.  Sutton  nevi  had  higher  CD8/CD3  ratios  and  melanomas,
higher CD4/CD3  and  CD4/CD8  ratios.  Markers  such  as  CD25/CD4,  FOXP3/CD4,  and  PD1/CD4
were more  common  in  Sutton  nevi.
Conclusion:  Results  indicate  a  stronger  cytotoxic  reaction  and  consequently  a  regulatory  mech-
anism in  halo  nevi,  characterized  by  increased  PD1,  FOXP3,  and  CD25.  This  research  further

characterizes  halo  nevi  and  regressing  melanomas,  and  shows  possible  clues  to  distinguish  those
challenging  inflamed  melanocytic  tumors  from  melanomas.
© 2025  AEDV.  Published  by  Elsevier  España,  S.L.U.  This  is  an  open  access  article  under  the  CC
BY-NC-ND license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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PALABRAS  CLAVE
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Microscopia  confocal;
Dermatoscopia

Perfil  inmunofenotípico  de  células  inflamatorias  en  melanomas  con  regresión  y  nevus
de  Sutton:  posibles  claves  para  distinguir  tumores  intensamente  inflamados

Resumen
Introducción:  El  análisis  inmunofenotípico  de  las  células  inflamatorias  en  el  microambiente
tumoral  de  los  melanomas  con  regresión  histológica  es  objeto  de  actual  debate.  Por  otro  lado,
los halo  nevus  benignos,  de  manera  paradigmática,  muestran  también  una  inflamación  marcada.
La caracterización  de  perfiles  inmunológicos  en  estas  lesiones  inflamadas  puede  proporcionar
información  sobre  la  respuesta  inmunitaria  local,  la  patogénesis  y  su  diagnóstico  diferencial.
Metodología:  Se  evaluó  una  cohorte  de  16  nevus  de  Sutton  clínicamente  atípicos  del  Hospital
Clínic de  Barcelona,  España,  y  70  melanomas  con  regresión  del  Hospital  Universitario  de  Turín,
Italia. Los  evaluadores  analizaron  la  densidad  de  la  inflamación,  su  localización,  la  fibrosis  y  los
marcadores  CD3,  CD4,  CD8,  CD25,  FOXP3  y  PD1.
Resultados:  Los  nevus  de  Sutton  mostraron  una  mayor  densidad  inflamatoria  que  los  melanomas
con regresión,  pero  similar  localización  y  cantidad  de  fibrosis.  Los  nevus  de  Sutton  presentaron
mayores ratios  de  CD8/CD3,  mientras  que  los  melanomas  presentaron  índices  más  altos  de
CD4/CD3 y  CD4/CD8.  Marcadores,  como  CD25/CD4,  FOXP3/CD4  y  PD1/CD4,  fueron  más  comunes
en los  nevus  de  Sutton.
Conclusiones:  Los  resultados  indican  una  reacción  citotóxica  más  fuerte  y,  consecuentemente,
un mecanismo  regulador  en  los  halo  nevus,  caracterizado  por  un  aumento  de  PD1,  FOXP3  y
CD25. Este  artículo  caracteriza  más  a  fondo  los  halo  nevus  y  los  melanomas  con  regresión  y
plantea posibles  pistas  para  distinguirlos  entre  ellos.
© 2025  AEDV.  Publicado  por  Elsevier  España,  S.L.U.  Este  es  un  art́ıculo  Open  Access  bajo  la
licencia CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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alignant  melanoma  is  a  type  of  skin  cancer  that  represents
 growing  concern  in  public  health  due  to  its  increasing
ncidence  rate  and  metastatic  potential.1,2 Moreover,  the
mprovement  in  dermatological  imaging  modalities  to  iden-
ify  early  and  difficult  to  diagnose  melanomas  has  led  to
ore  pathological  challenging  tumors  being  detected.3 The

tudy  of  specific  features,  such  as  tumor  regression  and
nflammatory  infiltrates,  has  sparked  considerable  interest
ince  they  could  lead  to  misdiagnosing  melanocytic  lesions
nder  the  microscope.4 Therefore,  it  is  very  important  to
nderstand  the  immunological  mechanisms  involved  in  these
henomena,  as  they  can  aid  in  better  diagnosis  and  be  very
seful  for  the  development  of  specific  targeted  therapies.5,6

umor  regression,  a  phenomenon  observed  in  a  significant
raction  of  melanomas  (frequency  ranges  between  10%  and
8%)  is  characterized  by  partial  or  complete  reduction  of
he  melanocytic  component  accompanied  by  a  variable
nflammatory  infiltrate,  melanophages,  new  vessels,  and  a
ertain  degree  of  fibrosis.7 The  influence  of  regression  on
he  prognosis  of  melanoma  has  sparked  extensive  debate
ver  the  years.8 Some  studies  consider  regression  a  neg-
tive  prognostic  factor,  as  it  might  have  interfered  with
he  accurate  measurement  of  melanoma  thickness,  thereby
ffecting  the  proper  tumor  staging.  Other  studies  suggest
hat  histological  regression  increases  the  risk  of  metasta-
is.  Conversely,  some  reports  propose  that  regression  does
ot  alter  prognosis,  and  in  certain  cases,  it  may  even  act  as

9---11

 protective  factor. Studies  have  revealed  that  the  dis-
inct  malignancy  and  biological  characteristics  of  cancer  are
mpacted  not  only  by  its  genetic  abnormalities  but  also  by
he  interaction  between  cancer  cells  and  their  surrounding

c
d
s

2

icroenvironment.  The  interplay  between  the  tumor  and
he  host’s  immune  system  is  particularly  captivating,  espe-
ially  given  the  substantial  clinical  effectiveness  displayed
y  drugs  directed  at  these  specific  pathways.12 Indeed,
he  presence  of  dense  tumor  infiltrating  lymphocytes  has
een  associated  with  a  better  response  to  immune  check-
oint  inhibitors.13 Similarly,  Sutton  Nevi  (SN),  which  are
enign  lesions  clinically  characterized  by  an  achromic  halo
urrounding  the  melanocytic  nevus,  have  also  shown  associa-
ions  with  the  activation  of  local  immune  responses.6,14 The
alo  phenomenon,  manifested  as  a  depigmented  halo  pri-
arily  associated  with  acquired  melanocytic  nevi,  can  also
e  seen  in  other  melanocytic  skin  tumors,  with  melanoma
osing  heightened  concern.14 In  this  scenario,  reflectance
onfocal  microscopy  has  emerged  as  a  potential  tool  to
ifferentiate  benign  inflamed  nevi  from  melanoma.15 Inte-
ration  of  the  patient’s  age  and  meticulous  examination
f  the  dermo-epidermal  junction  using  reflectance  confo-
al  microscopy  has  been  suggested  to  improve  diagnostic
ccuracy.15

Recently,  the  immunophenotypic  analysis  of  inflam-
atory  cells  present  in  the  tumor  microenvironment  of

egressing  melanomas  and  halo  nevi  has  gained  increasing
nterest.9,16 Identifying  and  characterizing  the  immunophe-
otypic  profile  in  these  lesions  could  provide  new  insights
nto  the  local  immune  response  and  its  potential  impli-
ations  in  the  pathogenesis  and  progression  of  these
utaneous  entities.  The  characterization  of  immune  infil-
rate  in  melanomas  with  histological  regression  revealed

 prevalence  of  effector  and  suppressor  T  cells,  B

ells,  natural  killer  cells,  macrophages,  and  regulatory
endritic  cells,  all  capable  of  exerting  contrasting  immuno-
timulatory  or  immunosuppressive  effects  within  the  tumor

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


 IN+Model
A

áfica

m
o
a
v
r
fi
d
a
t
m

M

W
d
U
2
1
p
2
a
m
H
i
s
m
c
i
s
t
H
d
h
I
o
s
t
t
w
p
w
c
u

o
d
d
m
t
p
d
e
a
o
t
f
p
p
r
i

m
r

l
c
f
I
m
A
e
a
C
c
S
P

a
C
t
E
fi
l
p
fi
w
A
l
F

c
n
F
d
t
p
S
a

R

A
m
m
w
l
(
m
o
n
o
i
a
T
M
n

w

ARTICLED-4376; No. of Pages 7

ACTAS  Dermo-Sifiliogr

icroenvironment.10 Conversely,  the  inflammatory  infiltrate
bserved  in  halo  nevi  stands  out  due  to  a  higher  quantity  of
ctive  cytotoxic  T  cells  and  PD1-positive  regulatory  T  cells
s  the  infiltrate  observed  in  regressing  melanoma.9 In  this
esearch,  we  aim  to  examine  the  immunophenotypic  pro-
le  of  inflammatory  cells  present  in  halo  nevi  through  a
etailed  analysis  of  histological  markers,  comparing  them  to

 recently  published  cohort  of  melanomas  with  regression,
o  enhance  a  deeper  understanding  of  the  immunological
echanisms  linked  to  these  skin  lesions.

aterials and methods

e  conducted  a  retrospective  cohort  of  70  melanomas
emonstrating  histological  regression  diagnosed  at  Turin
niversity  Hospital  from  January  2003  through  December
014  and  compared  it  with  a  prospective  cohort  including
6  dermatoscopically  atypical  Sutton  nevi,  excised  at  Hos-
ital  Clínic  de  Barcelona  from  January  2017  to  December
020.  In  this  last  group,  we  included  those  dermoscopic
typical  melanocytic  lesions  that  were  excised  to  rule  out
elanoma  and  later  histologically  diagnosed  as  Sutton  nevi.
istological  assessment  included  degree  and  location  of  the

nflammatory  infiltrate  within  the  lesion,  degree  of  fibro-
is,  and  the  evaluation  of  specific  immunohistochemical
arkers----CD3,  CD4,  CD8,  CD25,  FOXP3,  and  PD1----in  both

ohorts.  All  patients  gave  their  informed  consent  allow-
ng  the  use  of  their  biological  samples  in  a  biobank.  The
tudy  received  approval  from  both  local  ethics  commit-
ees  at  Hospital  Clínic  de  Barcelona  and  Turin  University
ospital.  The  nevi  group  included  only  those  nevi  that
isplayed  atypical  dermoscopic  features  accompanied  by
istological  regression  or  intense  inflammatory  phenomena.
n  contrast,  nevi  exhibiting  exclusively  histological  features
f  regression  were  not  analyzed.  To  ensure  a  comprehen-
ive  evaluation  of  histological  parameters,  only  samples
hat  completely  removed  the  tumor  and  included  the  entire
hickness  of  the  melanocytic  lesion  in  the  examination
ere  considered.  Consequently,  shave  and  punch  biopsies,
artial  excisions,  and  samples  with  inadequate  material
ere  excluded  from  the  study.  The  patients’  demographic,
linical,  and  pathological  features  were  documented  and
pdated  in  an  internal  database.

For  all  cases,  histopathological  features  were  assessed
n  sections  stained  with  hematoxylin  and  eosin  (H&E)  by  2
ermatopathologists  (LC  and  RS).  This  evaluation  included
egree  of  inflammatory  infiltrate,  classified  as  low  (<  30%),
edium  (30---60%),  or  high  (>  60%),  pattern/localization  of

he  inflammatory  infiltrate  (diffusely  infiltrative,  patchy
erivascular  or  intratumoral,  underneath  the  tumor),  and
egree  of  fibrosis  (categorized  as  absent,  low  <  30%,  mod-
rate  30---60%  or  high  >  60%).  In  instances  of  disagreement,

 third  dermatopathologist  (APC)  was  consulted  for  res-
lution.  In  the  melanoma  group,  to  distinguish  from
umor-infiltrating  lymphocytes  (TIL),  the  primary  criterion
or  defining  regression  was  the  necrosis,  apoptosis  or  com-

lete  disappearance  of  malignant  tumor  cells,  with  evident
artial  or  total  active  breakdown  of  melanocytic  nests,
eplaced  in  the  early  phase  by  inflammatory  cells,  and
n  the  late  phase  by  fibrosis  with  dilated  vessels,  and
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elanophages.17 Regions  of  ulceration  or  those  closely
elated  or  adjacent  to  it  were  excluded  from  consideration.

Surgical  specimens  were  fixed  in  4%  buffered  forma-
in,  routinely  processed  and  paraffin  embedded.  For  each
ase,  3  �m  thick  paraffin  sections  collected  on  Super-
rost  Plus  slides  were  tested  by  immunohistochemistry.
mmunohistochemical  analysis  was  performed  using  an  auto-
ated  slide-processing  platform  (Ventana  BenchMark  XT
utostainer;  Ventana  Medical  Systems,  United  States).  The
ntire  halo  nevus  cohort  was  stained  with  CD3  (Confirm
nti-CD3,  clone  2GV6;  Ventana,  Roche);  CD4  (Confirm  anti-
D4,  clone  SP35;  Ventana,  Roche);  CD8  (Confirm  anti-CD8,
lone  SP57;  Ventana,  Roche);  CD25  (clone  4C9;  Cell  Marque,
igma  Aldrich);  FOXP3  (clone  236A/E7;  eBiosciences);  and
D1  (clone  NAT  105;  Cell  Marque,  Sigma---Aldrich).

Lymphocyte  subset  populations  were  investigated  by
ssessing  the  immunohistochemical  expression  of  CD3,  CD4,
D8,  FOXP3  and  PD1.  For  each  marker,  the  number  of  posi-
ive  cells  per  high  power  field  (HPF)  was  counted  manually.
ach  HPF  corresponds  to  a  high  magnification  microscope
eld  (400×) measuring  500  �m  in  diameter  on  a  40×/0.65

ens  mounted  on  an  Olympus  microscope  model  BX41  (Olym-
us,  Japan).  Counts  were  made  in  at  least  4  (max  8)  HPF
elds  for  each  type  of  area  and  the  total  absolute  value
as  normalized  to  1  mm2 (4  HPFs  correspond  to  1  mm2).
dditionally,  the  following  ratios  were  calculated  for  every

esion:  CD4+/CD3+,  CD8+/CD3+,  CD4+/CD8+,  CD25+/CD4+,
OXP3+/CD4+,  PD1+/CD4+.

Descriptive  statistics  summarized  patient  and  lesion
haracteristics.  The  Mann---Whitney  test  compared  non-
ormally  distributed  continuous  data  between  2  groups.
isher’s  exact  test  examined  associations  in  paired  nominal
ata,  particularly  for  small  sample  sizes.  The  chi-squared
est  assessed  associations  in  larger  paired  nominal  datasets.
-Values  <  0.05  were  considered  statistically  significant.
tatistical  analysis  was  performed  using  Stata/SE.v.18  (Stat-
Corp,  College  Station,  TX,  United  States).

esults

 total  of  39  of  the  70  patients  with  histologically  regressed
elanoma  (56%)  were  men  and  31  (44%),  women,  with  a
edian  age  of  58  years  (range,  23---78).10 Primary  tumors
ere  located  on  the  trunk  in  58.6%  of  cases  (41/70),  fol-

owed  by  the  lower  limbs  (22/70,  31.4%),  upper  limbs
4/70,  5.7%),  and  head/neck  (3/70,  4.3%).  The  most  com-
on  histological  type  was  superficial  spreading  melanoma,

bserved  in  80%  of  cases  (56/70).  The  mean  Breslow  thick-
ess  was  2.73  mm  (SD,  2.10).  Ulceration  was  present  in  33%
f  lesions  (23/70).  A  mitotic  count  >  1/mm2 was  observed
n  61%  (43/70),  with  38.5%  (27/70)  displaying  diffuse  neo-
ngiogenesis  and  48.6%  (34/70)  exhibiting  vascular  invasion.
ILs  were  described  as  ‘brisk’  in  28.6%  of  cases  (20/70).
etastatic  involvement  of  the  sentinel  lymph  node  (SLN)  was
oted  in  37%  of  patients  (26/70).

As  for  the  Sutton  nevi  population,  a  total  of  16  cases
ere  suitable  for  analysis.  The  patients’  median  age  was  30

ears  (range  16---53).  Among  the  16  individuals,  11  were  men
68.75%)  and  5  were  women  (31.25%).  Lesions  were  most
ommonly  located  in  the  interscapular  region  (4/16,  25%),
ollowed  by  the  lumbar  and  scapular  areas  (3/16,  18.8%
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Table  1  Diagnosis-based  distribution  of  values  for  immunohistochemical  stains.

IHC  Melanomas  with  regression  (n  =  70)  Halo  nevi  (n  =  16)  p-Value

CD4/CD3  55%  35%  <0.001
CD8/CD3 49% 65%  <0.001
CD4/CD8 120%  55%  <0.001
CD25/CD4 8%  10%  0.046
FOXP3/CD4 14%  25%  0.007
PD1/CD4 1%  25%  <0.001
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Figure  1  Box  plot  of  cellular

ach).  The  shoulder  and  abdomen  areas  each  accounted  for
/16  (12.5%)  of  the  cases.  Other  locations,  such  as  the  retro-
uricular  and  paravertebral  areas,  each  accounted  for  1/16
6.25%)  of  the  total  number  of  lesions.  The  sizes  of  the  atypi-
al  Sutton  nevi  varied,  with  a  median  size  of  5.5  mm  (range,
---10  mm).  The  most  frequently  recorded  sizes  were  5  mm
25%  of  the  cases),  4  mm  (12.5%),  and  7  mm  (12.5%).  Clini-
ally  palpable  lesions  were  present  in  4  out  of  16  cases  (25%).
ermoscopically,  8  out  of  16  cases  (50%)  showed  a  reticular-
lobular  pattern,  while  4  out  of  16  (25%)  displayed  a  reticular
attern,  and  4  out  of  16  (25%)  a  globular  pattern.  Accord-
ng  to  the  commonly  used  7-point  checklist  for  melanocytic
esions,  a  score  ≥  3  was  recorded  in  15  cases  (93.75%),  while

 score  <  3  was  recorded  in  1  case  only  (6.25%).18 As  for  the
onfocal  features  according  to  the  Barcelona  score  (e.g.,
hreshold  for  ruling  out  melanoma  =  0),  the  most  common
core  was  1  (8/16,  50%),  followed  by  score  0  (6/16,  37.5%)
nd  score  2  (2/16,  12.5%).15

At  histopathologic  evaluation,  8  out  of  16  cases  (50%)
xhibited  a  high  inflammatory  infiltrate  (>  60%).  In  7  out  of

6  cases  (43.75%),  the  infiltrate  was  moderate  (30---60%),  and
n  the  remaining  case  (1/16,  6.25%),  it  was  low  (<  30%).  No
ases  showed  diffuse  fibrosis;  however,  14  out  of  16  cases

d
m

4

o  expression  (median,  range).

87.5%)  exhibited  low  (9/16,  56.25%)  or  moderate  (5/16,
1.25%)  fibrosis,  with  fibrosis  being  absent  in  2  out  of  16
ases  (12.5%).  The  inflammatory  localization  pattern  was
iffusely  infiltrative  in  7  out  of  16  cases  (43.75%),  patchy
erivascular  or  intratumoral  in  6  out  of  16  cases  (37.5%),  and
ocated  underneath  the  tumor  in  3  out  of  16  cases  (18.75%).

As  for  the  comparative  analysis  between  the  2  groups
n  terms  of  immuno-staining,  the  atypical  Sutton  nevi
roup  exhibits  significantly  higher  inflammation  density
han  the  group  of  melanomas  with  regression  (p  =  0.008
or  low-density  and  p  <  0.001  for  high-density  inflammation,
espectively).  However,  no  differences  were  observed  in
erms  of  inflammation  location  within  the  lesion  (diffuse,
nderneath  the  melanocytic  lesion,  or  patchy).  Regarding
he  quantity  of  fibrosis,  no  significant  differences  were
bserved  between  the  2  groups  (p  >  0.05).  However,  when
ssessing  the  quality  of  fibrosis,  the  Sutton  nevi  group  pre-
ominantly  exhibited  a  mild-delicate  fibrosis,  whereas  the
elanoma  group  displayed  well-established  fibrosis,  charac-

erized  as  sclerotic,  desmoplastic,  lamellar,  or  compact.

As  for  immunostaining  evaluation,  atypical  Sutton  nevi

emonstrate  a  higher  CD8/CD3  population  ratio,  while
elanomas  with  regression  showed  higher  CD4/CD3  and
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Figure  2  (A)  CD3  expression  in  Melanoma  with  regression.  (B)
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n Melanoma  with  regression.

D4/CD8  ratios  (all  statistically  significant  at  p  <  0.05)
Table  1,  Figs.  1  and  2A---C).

Among  other  immunohistochemical  markers,  CD25/CD4,
OXP3/CD4,  and  PD1/CD4  ratios  were  statistically  higher  in
typical  Sutton  nevi  (p  <  0.05)  (Table  1,  Fig.  3).

iscussion

istologically,  a  halo  nevus  exhibits  a  dense  lymphocytic
nfiltrate  that  gradually  obscures  and  replaces  nevus  cells.
imilarly,  regression  in  melanoma  shares  this  feature,
howing  a  dense  lymphocytic  infiltrate  and  areas  where
eoplastic  cells  have  disappeared  entirely.  Conceptually,

egression  and  halo  nevi  both  demonstrate  an  active  immune
esponse  against  the  melanocytic  lesion.

The  immunophenotyping  of  inflammatory  cells  accom-
anying  regression  in  melanoma  and  Sutton  nevi  has  been

a
a
m

Figure  3  Box  plot  of  cellular  rati

5

 PRESS
s  xxx  (xxxx)  xxx---xxx

oorly  studied.  In  2015,  a  study  by  Botella  et  al.  found  a
igher  cytotoxic  reaction  in  halo  nevi  vs  melanomas  with
egression,  validating  our  study,  which  showed  a  higher
D8/CD3  ratio  in  the  Sutton  nevus  group.9 Similar  results
ere  found  in  a  series  of  spitzoid  melanocytic  lesions,  when

hese  lesions  were  grouped  into  benign/low-grade  tumors
nd  malignant/high-grade  tumors.16 However,  the  study  by
otella  et  al.  also  observed  a  denser  infiltrate  of  PD1-marked
ells  in  Sutton  nevi  yet  found  no  significant  differences  in
OXP3  expression.  Conversely,  our  study  did  find  significant
ifferences,  with  higher  PD1  and  FOXP3  presence  in  the  Sut-
on  vs  the  melanoma  group.9

These  findings  suggest  an  active  regulatory  mechanism
longside  the  cytotoxic  response  in  Sutton  nevi.  The  com-
ined  evidence  of  a  denser  infiltrate  of  PD1,  FOXP3,  and
D25  points  toward  a  more  active  immune  environment,
iding  in  better  immune  response  regulation,  especially  in
utton  nevi.19

Ribero  et  al.  suggested  that  in  melanomas,  certain  neo-
lastic  clones  might  evade  the  immune  response,  leading
o  unrestrained  growth.11 In  this  scenario,  the  inefficiency
f  the  cytotoxic  response  in  melanomas  could  be  linked  to

 decrease  in  CD8,  as  well  as  a  reduction  in  the  regula-
ory  immune  environment  marked  by  PD1,  CD25,  and  FOXP3
Fig.  4A---C).

Recent  encouraging  findings  from  Cho  et  al.  suggested
hat  a  compound  named  Celastrol  exhibits  significant  effi-
acy  in  inhibiting  tumor  growth  in  melanoma.20 This  effect
s  achieved  by  blocking  the  binding  between  IL-2  and  CD25,
hereby  enhancing  the  antitumor  activity  of  T  cells.  This
ould  be  very  promising  especially  in  combination  with  other
argeted  therapies  for  advanced  melanomas.21,22

In  melanomas,  the  presence  of  FOXP3+  cells  has  been

ssociated  with  a  reduction  of  both  the  innate  and  the
cquired  immune  response  against  the  tumor,  employing  a
echanism  typically  involved  in  shielding  the  body  against

o  expression  (median,  range).
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Figure  4  (A)  CD25  expression  in  Melanoma  with  regression.
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B) FOXP3  expression  in  Melanoma  with  regression.  (C)  PD1
xpression  in  Melanoma  with  regression.

utoimmunity.20,23,24 When  we  assessed  the  FOXP3/CD4  ratio
n  our  study,  we  noticed  higher  levels  of  expression  in  Sut-
on  nevi  and  lower  levels  in  regressed  melanomas.  This
iscrepancy  suggests  a  distinct  state  of  immune  tolerance
etween  Sutton  nevi  and  regressed  melanomas,  potentially
erving  as  an  early  indicator  of  immune  system  deactivation
n  melanomas.  This  observation  aligns  with  evidence  indi-
ating  that  in  metastatic  melanoma,  FOXP3+  immune  cells
nfiltrating  the  tumor  could  serve  as  a  potential  predictive
iomarker  for  treatment  response  and  overall  survival.  Bal-
toni  et  al.  demonstrated  that  the  density  of  FOXP3+  cells
nfiltrating  lymph  node  metastases  was  the  strongest  predic-
or  of  response  to  ipilimumab  treatment.25

This  study  focuses  on  2  challenging  entities  for  differ-
ntiation  in  our  daily  practice:  halo  nevi  and  malignant
elanoma  with  regression.  The  autoimmune  phenomena

een  in  Sutton  nevi  could  induce  reactive  atypia,  complicat-
ng  its  differentiation,  especially  for  expert  pathologists.26

ur  aim  was  to  describe  the  immune  reaction  in  both  enti-
ies:  firstly,  the  inflammatory  infiltrate  in  halo  nevi  is  more
ctive,  whereas  there’s  a  pronounced  cytotoxic  response
n  Sutton  nevi.  Secondly,  a  regulatory  mechanism  parallel
o  the  cytotoxic  response  with  a  denser  infiltrate  of  PD1,
OXP3,  and  CD25  is  observed.  In  conclusion,  studying  the
mmune  profile  of  melanocytic  tumors  might  be  useful  in
ases  of  overlapping  morphological  features,  which  make  it
hallenging  to  distinguish  between  melanoma  with  regres-
ion  and  Sutton  nevus.  However,  the  present  results  do  not
llow  extrapolating  the  utility  of  the  immunophenotype  of
nflammation  to  differentiate  melanoma  from  melanocytic
esions  with  regression.  The  limitations  of  our  study  include
he  subjective  nature  of  the  immunohistochemistry  evalu-
tion  method.  Additionally,  the  small  sample  size  in  both
roups  limits  the  study  robustness,  with  the  sample  size  of
he  Sutton  nevus  group  being  significantly  smaller  vs  that
f  the  melanoma  group  as  the  diagnosis  of  Sutton  nevi  is
sually  clinical/dermoscopic  and  does  not  require  surgical
xcision.  The  cases  included  in  the  study  were  those  Sutton
evi  that  exhibit  atypical  clinical  features,  requiring  exci-

ion  and  posing  a  diagnostic  challenge.  Such  specific  cases
re  less  common  in  our  routine  clinical  practice.  Another
imitation  is  that  only  atypical  clinical  presentations  of  Sut-
on  nevi  were  included,  which  may  limit  the  generalizability
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f  the  results  to  all  types  of  Sutton  nevi.  None  of  these  cases
ave  recurred  to  date.

Understanding  the  composition  of  the  immune  infiltrate
n  cases  where  melanomas  fully  or  partially  disappear  is
rucial  in  an  era  of  treatments  designed  to  enhance  the
mmune  response  vs  this  tumor.  Based  on  our  findings,  we
ecommend  further  studies  to  deepen  the  understanding
f  the  immunophenotype  of  Sutton  nevi  and  the  mecha-
isms  underlying  histological  regression  in  melanomas,  thus
ontributing  to  advancements  in  clinical  and  pathological
nowledge.
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