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CASE AND RESEARCH LETTER

[Translated article]
Histopathologic Changes
Secondary to  Targeted Therapy
in Melanoma

Cambios histopatológicos secundarios
a  terapia  diana  en  melanoma

To  the  Editor,

A  pathologic  complete  response  rate  of  49%  has  been
observed  in  patients  with  unresectable  melanoma  treated
with  targeted  therapy.1 Pathologic  complete  response  is
defined  as  the presence  of less  than  10%  viable  tumor  cells
after  resection.

We  report  on 4  patients  with  unresectable  metastatic
melanoma  who  were  able  to  undergo  salvage  surgery  follow-
ing  good  clinical  and  radiologic  response  to  targeted  therapy
with  dabrafenib  plus  trametinib.  Histology  showed  a low
number  of  viable  tumor  cells  in all  cases.

Four  tumor  specimens  from  patients  with  initially  unre-
sectable  metastatic  melanoma  who  underwent  salvage
surgery  after  achieving  good  clinical  and radiologic  results
with  dabrafenib  plus  trametinib  were  histologically  exam-
ined.  Radiologic  and  pathologic  responses  were  evaluated
using  RECIST  1.1  (Response  Evaluation  Criteria  in Solid
Tumors)2 and  the  International  Neoadjuvant  Melanoma
Consortium  criteria,3 respectively.  The  histologic  specimens
were  examined  for  fibrosis,  necrosis,  and  viable  tumor
cells  (immunohistochemical  staining  with  SOX10)  (Fig.  1).
Pathologic  response  was  considered  complete  when  the  per-
centage  of  viable  tumor cells  was  less  than  10%  and  partial
when  the  percentage  ranged  between  10%  and  50%.

Targeted  therapy  with  dabrafenib  plus  trametinib
resulted  in  a  favorable  clinical  response  (shrinkage  or  dis-
appearance  of  metastases)  in  all 4 patients  (Table  1).  The
3  patients  evaluated  using  RECIST  1.1  had  a partial  radi-
ologic  response.  Pathologic  response  was  complete  in  3
patients  and  partial  in 1. One  woman  experienced  grade  III
asthenia  and  loss  of  appetite  during therapy.  These  effects
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were resolved  by  a  dose reduction,  followed  by  incremen-
tal increases  over 8 weeks  and reintroduction  of  the  full
dose,  which  has been  well  tolerated  to  date.  At  the time  of
writing,  all  patients  are free  of  recurrence.

Several  adjuvant  therapies  have  been  approved  for
melanoma  in  recent  years.  Their  use  has  improved  disease-
free  survival  in  patients  with  resected  stage  III  disease4---6

and triggered  investigation  into  their  potential  in neoadju-
vant  settings,  paving  the  way  for what  is  now  a  dynamic
research  field.7 The  use  of  neoadjuvant  targeted  or  cyto-
toxic  therapy  is  well  established  in  the  treatment  of
many  types  of  cancer.  It facilitates surgery,  enabling  com-
plete  tumor  resection,  and  is also  useful  for  identifying
response  biomarkers  in resected  specimens.  A  recent  phase
II  randomized  clinical  trial  compared  the  safety  and effi-
cacy  of  targeted  therapy  with  neoadjuvant  and  adjuvant
dabrafenib  plus  trametinib  with  standard  surgical  treatment
in  patients  with  resectable  stage III  or  oligometastatic  stage
IV  melanoma.8 The  researchers  observed  a  pathologic  com-
plete  response  rate  of  58%  and  a 60%  reduction  in the risk  of
recurrence  in  patients  who  had received  neoadjuvant  ther-
apy.  In  another  phase  II  trial  involving  patients  with  stage
III  or  oligometastatic  melanoma,  49%  of patients  treated
with  neoadjuvant  dabrafenib  plus  trametinib  achieved  a
pathologic  complete  response.1 The  corresponding  rate  in
melanoma  patients  treated  with  the immune  checkpoint
inhibitor  anti-PD1  as  monotherapy  was  21%.9

The  current  standard  of care  for  resectable  stage
III  and  IV  metastatic  melanoma  is surgery  followed  by
immunotherapy  or  targeted  therapy.10 Patients  with  initially
unresectable  metastatic  melanoma,  however,  may  be able
to  undergo  salvage  surgery  if systemic  therapy  produces  a
radiologic  response.  Clinically,  the 4  patients  in the current
series  responded  well  to  dabrafenib  plus  trametinib,  as  their
metastases  either  shrank or  disappeared  completely.  Three
of  the  patients  obtained  a  complete  pathologic  response,
while  1 obtained  a  partial  response.  They all  remain  free
of  disease  after  a mean  follow-up  of 17.5  months  (range,
10---24  months).

Thorough,  standardized  histologic  examination  of
resected  tumor  specimens,  with  evaluation  of  necrosis,
fibrosis,  viable  tumor cells,  and  melanophages,  is  essential
for  assessing  treatment  response.  Additional  tests  may  be
necessary  to  distinguish  between  viable  tumor cells  and
melanophages  when  intracytoplasmic  melanin is  present.
Nuclear  markers  such as  SOX10  are important  for  identify-
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Figure  1  Histologic  sections  of  lymph  nodes  after  targeted  therapy  with  dabrafenib  and trametinib.  A, Multiple  melanophages

against a background  of  fibrosis  (upper  part  of  image)  and intense  necrosis  (lower  part)  (hematoxylin  and  eosin,  original  magnification

×10). B,  Melanophages  and  viable  tumor  cells  with  abundant  intracytoplasmic  melanin,  whose  presence  requires  the  use  of  additional

techniques, such  as  staining  with  the  nuclear  marker  SOX10  to  assess  the percentage  of  viable  tumor  cells  and  accordingly  pathologic

response (hematoxylin---eosin,  original  magnification  ×20).  C,  Melanophages  with  intracytoplasmic  melanin  (green  oval)  and  isolated

viable tumor  cells  (red  oval)  (hematoxylin---eosin,  original  magnification  ×100).  D,  Nuclear  staining  of  viable  tumor  cells  (red  circle)

and cytoplasmic  staining  of  melanophages  with  no  nuclear  expression  (green  oval)  (immunohistochemical  staining  with  SOX10,

original magnification  ×100).

Table  1  Characteristics  of  Patients  With  Unresectable  Metastatic  Melanoma  Tumors  Treated  With  Dabrafenib  and  Trametinib.

Case  1  Case  2  Case  3 Case  4

Age,  y  74  50  42  68

Sex Female  Male Male  Female

Stage Unresectable  stage  IIIC

(T3bN3bM0)

Unresectable  stage

IIIC  (T4aN1aM0)

Unresectable  stage

IIID  (T4bN3cM0)

Unresectable  stage

IIIC  (T2aN3cM0)

Previous treatment  No Pembrolizumab

(progression  during

adjuvant  treatment)

No  No

Melanoma  metastasis  Right  cervical,  supraclavicular,

axillary,  and  retropectoral  lymph

nodes

Large  left  axillary

lymph  node mass

Large  left  axillary

lymph  node  mass

Multiple  cutaneous

tumors  on  right  leg

Systemic therapy

used

Dabrafenib  plus  trametinib  Dabrafenib  plus

trametinib

Dabrafenib  plus

trametinib

Dabrafenib  plus

trametinib

Treatment time,  wk  16  8 6 48

Clinical response  Disappearance  of  palpable  lymph

nodes  palpables

Reduction  in size  of

lymph  nodes

Reduction  in  size  of

lymph  nodes

Resolution  of

cutaneous  lesions

Radiologic response  RECIST  1.1.,  partial  RECIST  1.1.,  partial  RECIST  1.1.,  partial  Not  evaluated

Salvage surgery  Dissection  of  right  cervical  and

axillary  lymph  nodes

Left  axillary  lymph

node  dissection

Left  axillary  lymph

node  dissection

Excision  of  residual

pigmented  cutaneous

lesion

Pathologic response  Complete  Complete  Partial  Complete
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Table  1  (Continued)

Case  1 Case  2 Case  3  Case  4

Subsequent  adjuvant

treatment

Pembrolizumab  with  progression

to cutaneous  metastasis

Switch  to  dabrafenib  plus

trametinib

Dabrafenib  plus

trametinib

Pembrolizumab  Dabrafenib  plus

trametinib

Toxicity Asthenia  and  loss  of  appetite

(grade  III),  resolved  by  dose

reduction

No  No  No

Disease-free survival,

mo

16 9  14  8

Abbreviation: RECIST, Response Evaluation Criteria in Solid Tumors.

ing  viable  tumor  cells  and  evaluating  pathologic  complete
responses.

Dabrafenib  plus  trametinib  can potentially  shrink  unre-
sectable  BRAF-mutated  metastatic  melanoma,  enabling
subsequent  surgery and  reducing  the risk  of  morbidity.  Its
use  also  provides  a  window  of  opportunity  for evaluating
the  antitumor  efficacy  of  targeted  therapy  via histologic
examination  of resection  specimens.  While  persistent  dis-
ease  following  treatment  with  dabrafenib  plus trametinib
may  indicate  the need  to  consider  other  adjuvant  thera-
pies,  tumor  eradiation  may  enable  continuation  of  current
treatment.  Finally,  neoadjuvant  dabrafenib  plus  trametinib
can  potentially  eradicate  clinically  occult  disease,  thereby
delaying  or  even  preventing  subsequent  recurrence.

Conflicts of Interests

The  authors  declare  that  they  have  no  conflict  of  interest.

References

1. Long GV, Saw RPM, Lo S, Nieweg OE, Shannon KF, Gon-

zalez M, et  al. Neoadjuvant dabrafenib combined with

trametinib for resectable, stage IIIB-C, BRAF V600 mutation-

positive melanoma (NeoCombi): a single-arm, open-label,

single-centre, phase 2 trial. Lancet Oncol. 2019;20:961---71,

http://dx.doi.org/10.1016/S1470-2045:30331-6.

2. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH,

Sargent D, Ford R, et  al. New response evaluation cri-

teria in solid tumours: revised RECIST guideline (version

1.1). Eur J  Cancer. 2009;45:228---47, http://dx.doi.org/10.

1016/J.EJCA.200810026.

3. Tetzlaff MT, Messina JL, Stein JE,  Xu X, Amaria RN, Blank

CU, et al. Pathological assessment of resection speci-

mens after neoadjuvant therapy for metastatic melanoma.

Ann Oncol Off J  Eur Soc Med Oncol. 2018;29:1861---8,

http://dx.doi.org/10.1093/ANNONC/MDY226.

4. Long GV, Hauschild A, Santinami M, Atkinson V, Man-

dalà M, Chiarion-Sileni V, et al. Adjuvant dabrafenib

plus trametinib in stage III BRAF-mutated melanoma.

N Engl J  Med. 2017;377:1813---23, http://dx.doi.org/10.

1056/NEJMOA1708539/SUPPL FILE/NEJMOA1708539 DISC

LOSURES.PDF.

5. Weber J,  Mandala M,  del Vecchio M, Gogas HJ, Arance

AM, Cowey CL, et  al. Adjuvant nivolumab versus ipil-

imumab in resected stage III or IV melanoma. N

Engl J Med. 2017;377:1824---35, http://dx.doi.org/10

.1056/NEJMOA1709030/SUPPL FILE/NEJMOA1709030 DISCLO

SURES.PDF.

6. Eggermont AMM, Blank CU, Mandala M,  Long GV, Atkinson

V, Dalle S,  et  al. Adjuvant pembrolizumab versus placebo in

resected stage III melanoma. N  Engl J Med.  2018;378:1789---801,

http://dx.doi.org/10.1056/NEJMOA1802357.

7. Kelly ZR, Gorantla VC, Davar D.  The role of  neoad-

juvant therapy in melanoma. Curr Oncol Rep. 2020:22,

http://dx.doi.org/10.1007/S11912-020-00944-5.

8. Amaria RN, Hwu W-J, Tawbi HA, Reuben A, Andrews MC,

Ross MI, et  al. Neoadjuvant plus adjuvant dabrafenib and

trametinib versus standard of  care in patients with high-risk,

surgically resectable melanoma: a single-centre, open-label,

randomised, phase 2 trial. Artic Lancet Oncol. 2018;19:181---93,

http://dx.doi.org/10.1016/S1470-2045(18)30015-9.

9. Menzies AM, Amaria RN, Rozeman EA, Huang AC, Tet-

zlaff MT, van de Wiel BA, et  al. Pathological response

and survival with neoadjuvant therapy in melanoma:

a pooled analysis from the International Neoadjuvant

Melanoma Consortium (INMC). Nat Med. 2021;27:301---9,

http://dx.doi.org/10.1038/S41591-020-01188-3.

10. Michielin O, van Akkooi A, Lorigan P, Ascierto PA,  Dummer

R,  Robert C, et  al. ESMO consensus conference recommen-

dations on  the management of locoregional melanoma:

under the auspices of  the ESMO Guidelines Commit-

tee. Ann Oncol. 2020;31:1449---61, http://dx.doi.org/10.

1016/J.ANNONC.202007005/ATTACHMENT/036B0C88-C8C7

-4088-B90D-46230C844821/MMC1.PDF.

I. Navarro  Navarro a,∗,  D. Jiménez  Gallo a,
M.T.  Fernández  Morano a,  I.  Villegas  Romero a,
M.I.  Catalina  Fernándezb, M.  Linares  Barrios a

a Unidad de  Gestión  Clínica de  Dermatología

Médico-Quirúrgica  y  Venereología,  Hospital  Universitario

Puerta  del  Mar, Cádiz,  Spain
b Unidad  de Gestión  Clínica  de Anatomía  Patológica,

Hospital  Universitario  Puerta  del  Mar,  Cádiz, Spain

∗ Corresponding  author.
E-mail  address:  irenen.navarro@gmail.com
(I. Navarro  Navarro).

T77

dx.doi.org/10.1016/S1470-2045:30331-6
dx.doi.org/10.1016/J.EJCA.200810026
dx.doi.org/10.1016/J.EJCA.200810026
dx.doi.org/10.1093/ANNONC/MDY226
dx.doi.org/10.1056/NEJMOA1708539/SUPPL_FILE/NEJMOA1708539_DISCLOSURES.PDF
dx.doi.org/10.1056/NEJMOA1708539/SUPPL_FILE/NEJMOA1708539_DISCLOSURES.PDF
dx.doi.org/10.1056/NEJMOA1708539/SUPPL_FILE/NEJMOA1708539_DISCLOSURES.PDF
dx.doi.org/10.1056/NEJMOA1709030/SUPPL_FILE/NEJMOA1709030_DISCLOSURES.PDF
dx.doi.org/10.1056/NEJMOA1709030/SUPPL_FILE/NEJMOA1709030_DISCLOSURES.PDF
dx.doi.org/10.1056/NEJMOA1709030/SUPPL_FILE/NEJMOA1709030_DISCLOSURES.PDF
dx.doi.org/10.1056/NEJMOA1802357
dx.doi.org/10.1007/S11912-020-00944-5
dx.doi.org/10.1016/S1470-2045(18)30015-9
dx.doi.org/10.1038/S41591-020-01188-3
dx.doi.org/10.1016/J.ANNONC.202007005/ATTACHMENT/036B0C88-C8C7-4088-B90D-46230C844821/MMC1.PDF
dx.doi.org/10.1016/J.ANNONC.202007005/ATTACHMENT/036B0C88-C8C7-4088-B90D-46230C844821/MMC1.PDF
dx.doi.org/10.1016/J.ANNONC.202007005/ATTACHMENT/036B0C88-C8C7-4088-B90D-46230C844821/MMC1.PDF
mailto:irenen.navarro@gmail.com

	[Translated article] Histopathologic Changes Secondary to Targeted Therapy in Melanoma
	Conflicts of Interests

	References

