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COMPLETE RESPONSE IN A PATIENT WITH BRAF-MUTANT METASTATIC
MELANOMA ACHIEVED WITH THE MULTIDISCIPLINARY APPROACH:
A CASE REPORT
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Summary

Melanoma is the most aggressive type of skin cancer and is often associated with extensive disease and poor outcome.
We present a case of a 63-year-old man with no prior health issues who presented with high fever and malaise. After clinical
and histopathological examination, multiple sites of metastatic disease were diagnosed with no site of primary melanoma.
The patient started treatment with palliative radiotherapy to relieve bone pain, and immunotherapy with pembrolizumab
was initiated, resulting in a complete response after ten applications of therapy. Over the next two years, control scans re-
vealed two new metastases in the adrenal gland and small intestine, which were subsequently surgically removed. After 4.5
years, the follow-up scan still shows complete response to therapy.
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INTRODUCTION

Melanoma is known as the deadliest type of
skin cancer, accounting for 90% of skin cancer-re-
lated deaths. Over the last decade, new insights
into immunobiology and oncogenic signaling
have led to a revolution in melanoma treatment(1).
However, for patients with BRAF-mutant meta-
static melanoma, it has not yet been established
what should be the first-line therapy, targeted
therapy or immunotherapy(2). We present a pa-
tient with a complete response to pembrolizumab
in BRAF-mutant metastatic melanoma.

CASE REPORT

A 63 year-old male with no relevant past
medical history presented to the Emergency De-
partment in July 2018, complaining of high fever
and malaise. His skin was described as tan with
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multiple sun-associated marks. The Computer To-
mography (CT) scan revealed multiple suspicious
lesions in the axilla and numerous other lymphat-
ic nodes, the liver, spleen, lung, left adrenal gland,
and multiple bones. An axillary lymph node was
punctured and a diagnosis of metastatic melano-
ma was obtained, which was confirmed by patho-
logical analysis of the dissected axillary lymph
node. The dermatologist found suspicious cutane-
ous lesions on the upper arm. The biopsy con-
firmed a BRAF V600E (p.Val600Glu) mutated skin
metastasis of melanoma. Positron Emission To-
mography and Computed Tomography (PET-CT)
scan showed abnormal fluorodeoxyglucose-avid
activity identified in the left cervical lymph node
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Figure 1. Results of the PET-CT scan before starting the therapy
(A); complete response to pembrolizumab after 10 applications

(B).

of level II, the left adrenal gland, multiple nodular
formations in the lungs, liver, spleen and numer-
ous osteolytic lesions, all suspicious for metastatic
spread of the disease (Fig.1A). Blood and bio-
chemical tests were performed and the patient’s
lactate dehydrogenase (LDH) level was 967 U/L
(normal range < 240).Treatment started with pal-
liative radiotherapy to target the most painful os-
teolytic lesions of the thoracic and lumbar spine.
Radiotherapy was delivered in one fraction of 800
cGy per site. The multidisciplinary team (MDT)
decision was to initiate immunotherapy (pembro-
lizumab). The administration started in August
2018, with a dose of 200 mg pembrolizumab deliv-
ered every three weeks. Blood tests were per-
formed before each administration of the immu-
notherapy and after two applications LDH level
was normalized (LDH level was 200 U/L), and
continued to be in normal ranges continuously. of
pembrolizumab treatment, a reassessment via
PET-CT scan revealed a complete response Fol-
lowing the completion of ten cycles of pembroli-
zumab, reassessment PET-CT scan revealed com-
plete response (Fig. 1B).

Immunotherapy continued, and the control
PET-CT scan after 20 pembrolizumab applications
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in December 2019 revealed a satisfactory response
to treatment, except for a new suspicious lesion in
the left adrenal gland. The counseling endocrinol-
ogist excluded hypocorticism. In January 2020, a
left adrenalectomy was performed, revealing met-
astatic melanoma without BRAF V600E/K muta-
tions (wild-type) upon molecular analysis. Immu-
notherapy was continued. A control PET-CT scan
in September 2020 revealed a complete response
to treatment. After the multidisciplinary team re-
viewed the great outcome, the immunotherapy
was paused after two years of continuous treat-
ment. The patient underwent control scans and
clinical exams every three months. The control
PET-CT scan in April 2021 revealed a new metas-
tasis in the small intestine, which was surgically
removed in May 2021. The pathological analysis
of the removed tissue confirmed metastatic mela-
noma with a BRAF wild-type phenotype. The
MDT decided to continue monitoring the course
of the disease. The last control PET-CT scan in July
2023 confirmed no signs of malignancy.

DISCUSSION

Melanoma is the third most frequent malig-
nant tumor of the skin. Melanoma originates from
melanocytes, primarily in the skin, but it can also
develop in other sites including the eye, mucosa
and meninges(1). In Croatia in 2020, melanoma had
an incidence of 3% in men and women, with 412
men and 341 women who were diagnosed during
that year. That makes melanoma the 9th most fre-
quent malignancy diagnosed in the Republic of
Croatia(3). In recent years, the discovery of BRAF
mutations in melanoma has revolutionized the
treatment of this disease(1). BRAF is proto-onco-
gene, a serine/threonine protein kinase, encoded
with the gene BRAF, located on the long arm of
chromosome 7 (7q34), that plays an important role
in the MAP kinase/ERK signaling pathway(4).
BRAF is mutated in about 8% of cancers with the
highest incidence in melanoma (about 50%)(5).
While more than 45 mutations have been identified
in BRAF, one specific mutation, V600E (p.Val600G-
Iu) accounts for over 90% of BRAF mutations found
in human cancer(6). Most patients have a homoge-
nous BRAF mutation status. However, a problem
arises when we take into consideration the hetero-
geneity of primary melanoma, which contains mul-
tiple cell clones. Several of these clones may metas-
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tasize leading to the development of multiple, ge-
netically independent tumors within the same
patient, as seen in our case(7).

The presence of BRAF mutations predict the
response to BRAF and MEK inhibitors(8). Patients
with BRAF mutations have 1.7 times increases risk
of mortality compared to their BRAF wild-type
counterparts(9,10). BRAF mutation in primary
melanoma is also associated with particular clini-
cal and histopathological characteristics, such as
young age, trunk localisation, non-chronically
sun-damaged skin, superficial spreading melano-
ma, and advanced stage of tumor(11). In addition
to the BRAF mutation, other characteristics such as
LDH level may influence disease progression and
prognosis. Studies have shown that high LDH lev-
els could be a poor prognostic factor for melanoma
patients(12). Current strategies for the treatment of
BRAF-mutant metastatic melanoma include tar-
geted therapies in the form of BRAF/MEK inhibi-
tors (BRAF/MEKi) and immune checkpoint inhibi-
tors (CPI), including antibodies to programmed
death-1 (anti-PD-1), programmed death ligand-1
(anti-PD-L1) and cytotoxic T-lymphocyte antigen
(anti-CTLA-4)(13). Programmed death-1 (PD-1) is
a cell surface receptor that functions as a T-cell
checkpoint and plays a central role in regulating
T-cell exhaustion. Programmed death ligand-1, a
glycoprotein belonging to the protein B7 family, is
expressed on antigen-presenting cells and some
types of tumor cells. Interaction between PD-1 and
PD-L1 activates downstream signaling pathways
and results in T-cell exhaustion and apoptosis(14).
Two anti-PD-1 antibodies, pembrolizumab and
nivolumab, have been used in melanoma treat-
ment(15). Clinical trials have shown that patients
treated with BRAF/MEK inhibitors usually have a
longer median progression-free survival and a
higher response rate. In contrast, patients treated
with immunotherapy such as pembrolizumab
have a longer median response duration(16). Ac-
cording to the latest guidelines of the European
Society for Medical Oncology (ESMO) from 2020,
treatment decisions should be tailored to each pa-
tient and should be based on treatment goals
(whether the focus is on short-term or long-term
benefits), and various clinical characteristics. Im-
portant factors to consider include lactate dehy-
drogenase (LDH), organs involved, performance
status (PS), tumor burden, and disease progression
kinetics, comorbidities and patient preferences.
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Patients for whom immunotherapy can be deliv-
ered for the first several months should be consid-
ered for immunotherapy first, as it may provide
long-term disease control(2).

REFERENCES

1. Garbe C, Amaral T, Peris K, Hauschild A, Arenberger
P, Bastholt L, et al. European consensus-based inter-
disciplinary guideline for melanoma. Part 1: Diagnos-
tics — Update 2019. Eur ] Cancer. 2020 Feb 1;126:141-
58. doi:https://doi.org/10.1016/j.ejca.2019.11.014

2. Keilholz U, Ascierto PA, Dummer R, Robert C, Lorigan
P, van Akkooi A, et al. ESMO consensus conference
recommendations on the management of metastatic
melanoma: under the auspices of the ESMO Guide-
lines Committee. Ann Oncol. 2020;31(11):1435-48. doi:
10.1016/j.annonc.2020.07.004

3. Sekerija M, Bubanovié¢ L, Lonéar J, Cukelj P, Veltruski

J, Mikolaj L, et al. Hrvatski zavod za javno zdravstvo,

Registar za rak Republike Hrvatske. Incidencija raka u

Hrvatskoj 2020., Bilten 45, Zagreb, 2022.

Ascierto PA, Kirkwood JM, Grob JJ, Simeone E,

Grimaldi AM, Maio M, et al. The role of BRAF V600

mutation in melanoma. ] Transl Med. 2012 Jul 9;10:85.

doi: 10.1186/1479-5876-10-85

5. Leonetti A, Facchinetti F, Rossi G, Minari R, Conti A,
Friboulet L, et al. BRAF in non-small cell lung cancer
(NSCLCQ): Pickaxing another brick in the wall. Cancer
Treat Rev. 2018 May 1;66:82-94. doi: 10.1016/;.
ctrv.2018.04.006

6. Wellbrock C, Karasarides M, Marais R. The RAF pro-
teins take centre stage. Nat Rev Mol Cell Biol. 2004
Nov;5(11):875-85. doi: 10.1038/nrm1498

7. Katona TM, Jones TD, Wang M, Eble JN, Billings SD,
Cheng L. Genetically heterogeneous and clonally un-
related metastases may arise in patients with cutane-
ous melanoma. Am J Surg Pathol. 2007 Jul;31(7):1029-
37. doi: 10.1097/PAS.0b013e31802b3488.

8. Ito T, Tanaka Y, Murata M, Kaku-Ito Y, Furue K, Furue
M. BRAF heterogeneity in melanoma. Curr Treat Op-
tions Oncol. 2021 Feb 8;22(3):20. doi: 10.1007/s11864-
021-00818-3.

9. Safaee Ardekani G, Jafarnejad SM, Tan L, Saeedi A, Li

G. The Prognostic Value of BRAF mutation in colorec-

tal cancer and melanoma: a systematic review and

meta-analysis. PLoS ONE. 2012 Oct 9;7(10):e47054.
doi: 10.1371/journal.pone.0047054

Ny L, Hernberg M, Nyakas M, Koivunen ], Odder-

shede L, Yoon M, et al. BRAF mutational status as a

prognostic marker for survival in malignant melano-

ma: a systematic review and meta-analysis. Acta On-
col. 2020 Jul 2;59(7):833-44. doi: 10.1080/0284186X.

2020.1747636.

Kim SY, Kim SN, Hahn HJ, Lee YW, Choe YB, Ahn K]J.

Metaanalysis of BRAF mutations and clinicopatho-

10.

11.



Lib Oncol. 2024,52(2-3):151-154

logic characteristics in primary melanoma. ] Am Acad 14. Jiang Y, Chen M, Nie H, Yuan Y. PD-1 and PD-L1 in can-
Dermatol. 2015 Jun 1;72(6):1036-1046.€2. doi: 10.1016/j. cer immunotherapy: clinical implications and future
jaad.2015.02.1113 considerations. Hum Vaccin Immunother.
12. Gao D, Ma X. Serum lactate dehydrogenase is a pre- 2019,'15(5):1111—1122. doi: 10.1080/21645515.2019.1571892
dictor of poor survival in malignant melanoma. Pan- 15. Davis LE, Shalin SC, Tackett AJ. Current state of mela-
minerva Med. 2017 Dec;59(4):332-337. doi: 10.23736/ noma diagnosis and treatment. Cancer Biol Ther.
S0031-0808.16.03216-X 2019;20(11):1366-1379.  doi:  10.1080/15384047.2019.
13. Dixon-Douglas JR, Patel RP, Somasundram PM, 1640032
McArthur GA. Triplet therapy in melanoma — com- 16. Ascierto PA, Long GV. Progression-free survival land-
bined BRAF/MEK inhibitors and anti-PD-(L)1 anti- mark analysis: a critical endpoint in melanoma clinical
bodies. Curr Oncol Rep. 2022 Aug;24(8):1071-1079. trials. Lancet Oncol. 2016 Aug;17(8):1037-1039. doi:
doi: 10.3389/fonc.2021.693655 10.1016/51470-2045(16)30017-1
Sazetak

POTPUNI ODGOVOR U BOLESNIKA S BRAF MUTIRANIM METASTATSKIM MELANOMOM POSTIGNUT MULTI-
DISCIPLINARNIM PRISTUPOM: PRIKAZ SLUCAJA

H. Garaj, |. Lipovac, ]. Mari¢ Brozi¢

Melanom je najagresivniji tumor koze i esto je povezan s opseznom boles¢u i losim ishodom. Predstavljamo slucaj
63-godisnjaka bez prethodnih zdravstvenih problema koji se prezentirao s visokom temperaturom i malaksalos¢u. Nakon
klinickog i histopatoloskog pregleda, pronadena su viSestruka mjesta metastatske bolesti bez vidljivog primarnog melano-
ma. Bolesnik je zapoceo lijecenje palijativnom radioterapijom radi ublazavanja kostane boli, zapoceta je imunoterapija pem-
brolizumabom te je postignut potpuni odgovor nakon 10 primjena terapije. Tijekom sljedece 2 godine kontrolne snimke
otkrile su dvije nove metastaze, u nadbubreznoj zlijezdi i tankom crijevu, koje su potom kirurski odstranjene. Kontrolna
snimka nakon 4,5 godina jos uvijek pokazuje potpuni odgovor na terapiju.
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