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ABSTRACT

Background: Melanoma arises from the malignant transformation of melanocytes which are derivatives of neural crest cells. The most common
location of melanoma is hair follicle bearing skin giving rise to cutaneous melanomas. There is enough evidence to suggest that MAPK activation
by point mutations in at least 70% of melanomas. According to WHO the number of Melanoma cases is increasing faster. Melanomas are relatively
rare in Indian context. The literature on BRAF mutation analysis is rarer in both local disease and metastatic disease context. Methods: We
conducted a prospective observational study for duration of one year from January 2024 till December 2024 at a tertiary cancer centre in southern
India. A total of 54 patients in local and metastatic disease were included in the study. After taking ethical committee clearance and informed
consent clinical and pathological characteristics were noted. BRAF V600E mutation analysis was done by PCR method. Mutation positive and
negative patienst were correlated for various parameters. Results: Of the 54 patients majority belonged to less than 60 years with median age at
diagnosis being 49 years. There was a slight Male predominance in our study. The most common type of disease was cutaneous melanoma followed
by mucosal melanoma (22 and 20). 31 cases presented with stage 4 disease comprising about 57.4%. The most common IHC marker positive on the
specimens was S100 (94.4%). On analysis BRAF V600E Mutation analysis majority a total of 14 patients tested positive. On correlation of Ki67
status and BRAF mutation analysis, 8 patients who were positive for mutation had higher ki67 that is >40%, this was statistically significant.
Conclusion: Melanoma is a rare subset of cancer among Indian subcontinent which usually present at advanced stages and is associated with
poorer prognosis. BRAF mutation is present in about 1 in every 4 diagnosed cases of melanoma. BRAF mutation is more common in advanced
stage and has higher Ki67. Immune checkpoint inhibitors and Targeted therapy form main stay of treatment.
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INTRODUCTION

Melanoma arises from the malignant transformation of melanocytes
which produces Melanin. These melanocytes are derivatives of neural
crest cells and during fetal life they migrate to different parts of body.
These cells can lead to development of melanoma due to malignant
transformation of these. The most common location of melanoma is
hair follicle bearing skin giving rise to cutaneous melanomas'. As per
Global cancer observatory 2022 data Melanoma ranks 17 in overall
incidence and rank 22 in cause specific mortality. It also found that
melanoma is more common in European and North American
population among others’.

There is enough evidence to suggest that MAPK activation by point
mutations in at least 70% of melanomas which results in constitutive
signalling and oncogenic cell proliferation and evasion of apoptosis’.
The majority of the mutations in the MAPK pathway occurs in BRAF
and vast majority of these BRAF mutations involve substitution of
Valine at 600" amino acid position to Glutamine*’.

The BRAF V600E mutation frequency is inversely corelated with age
as it is seen more in patients of melanoma without chronic sun
exposure and skin damage than older adults’. BRAFV600K constitutes
the second most common mutation with incidence increasing with age.
Other mutations like V600D and V60OR are less common®.

According to WHO the number of Melanoma cases is increasing faster
on comparison to other cancer, especially in countries like Australia
and USA. Also, the number of deaths is also increasing in these
population’. Melanomas are relatively rare in Indian context and it also

carries poor prognosis due to presentation at late stages and limited
treatment option due to affordability and availability issues’.

The literature on BRAF mutation analysis is rarer in both local disease
and metastatic disease context as per our knowledge till date. The
recent development of anti-BRAF targeted therapies has been a major
improvement in the management of BRAF mutated melanoma
patients. This study was done to look into the clinical and pathological
features of melanoma patients in Indian context.

AIMS AND OBJECTIVES

To study the significance of BRAF V600E mutations in melanoma
patients. The primary objective was to study the clinicopathological
features of melanoma patients with and without BRAF mutations.
Secondary objective being to correlate BRAF mutation status with the
clinical and pathological features and also to look for response to
treatment based on BRAF mutation status.

MATERIALSAND METHODS

This was an observational study conducted at Kidwai memorial
Institute of Oncology, Bengaluru, Karnataka from a period from
January 2024 to December 2024. All the patients who were diagnosed
with Melanoma were eligible for the study. Patient's demographic
data, site of primary disease, metastatic sites. Diagnosis was made
based on histopathological examination of tissue sample and BRAF
mutation analysis was done by PCR.

INCLUSION CRITERIA
1. Age>18years
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2. Allnewly diagnosed melanoma cases
3. All melanoma cases who present in metastatic state

Exclusion Criteria
1. Patient not willing to give informed consent
2. Severe Cardiac, Renal or Hepatic illness

Statistical Analysis

The data was analysed using SPSS Version 23. Count data was
summarised as proportions and represented as pie charts or bar graphs.
Difference between proportions was analysed using chi-square test.
Thelevel of significance was kept at 95% for all statistical analyses.

ETHICS

The study was done after taking clearance from Institutional Review
Board and in accordance with the principles of Helinski's declaration
(1960). Patients were explained in detail regarding the study protocol
in their understandable language along with investigations and the
right to withdraw from the study if not willing to participate.

RESULTS

Total of 54 patients with melanoma including local and metastatic
disease were included in the study. A total 35 of the patients belonged
to age group less than 60yrs comprising about 64.8% of the cases and
the rest were above 60yrs and the median age of presentation was 49
years (25-71yrs). We found a slight male preponderance than female
(1.16:1) in diseased population. Diabetes mellitus was the most
common comorbidity observed among the study group followed by
Hypertension. Majority of the patients had ECOG PS of 1 (61.2%)

In our study the most common type of disease was cutaneous
melanoma followed by mucosal melanoma (22 and 20 respectively). 5
patients had conjunctival melanoma. 7 of the patients who were
diagnosed with metastatic disease had no discernible primary even
after extensive evaluation for primary. We did not find acral or lentigo
melanomas in our study.

Of the total cases 31 cases presented with stage 4 disease comprising
about 57.4%. Rest of the patients were in either Local or locally
advanced stage. The most common IHC marker positive on the
specimens was S100 (n=51,94.4%) which is the sensitive marker
followed by HMB45 (n=49, 90.7%). 38.9% of the patients had a Ki67
0f<20%. Detailed baseline characteristics is depicted in Table 1.

Table 1: Baseline Characteristics

more than 60 years and also 9 patients were male and 5 patients were
female. Both Age and Sex were not associated with significance on
statistical analysis.

BRAF

Positive, 14,

(26%)

Megative , 40,
[74%)
Figure 1: BRAF Mutation status

7 patients were BRAF mutation positive in mucosal melanoma and 6 in
cutaneous melanoma group. The association was not statistically
significant(p=0.3321). Also, on an analysis of mutation based on stage,
majority patients with BRAF mutation positivity had stage 4 disease
which was not statistically significant. There was no much difference
among different IHC markers and BRAF mutation status.

On correlation of Ki67 status and BRAF mutation analysis, 8 patients
who were positive for mutation had higher ki67 that is >40%, this was
statistically significant (p=0.020), indication BRAF mutated
melanoma patients have higher proliferation index (Fig. 2). Detailed
correlation of mutation status and different parameters in given in
Table 2.

Correlation of Ki67 % based on BRAF status
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Number|Percentage
(n) (%)
Age >60 19 35.2 .
<60 35 64.8 20-40% >a0%
Sex Male 29 53.7 mBRAFPos mBRAF Neg
Female 25 46.3 Figure 2: Correlation of Ki67 % based on BRAF status
Comorbidities DM 13 24
HTN 10 18.5 Table 2: Correlation of BRAF Alteration With Clinical Features
CAD 5 9 Characteristics BRAF [BRAF |Total |y degree |(p
Others 3 5 positive| negative|(n=54)|of freedom |value
Nil 46 85 (n=14) |(n=40)
ECOG PS 0 21 38.8 Age >60 4 15 19 0.36, 1 0.547
1 33 61.2 <60 10 25 35
Location of primary |Mucosal 20 37 Sex Male 9 20 29 0.85, 1 0.356
Conjunctival 5 9.3 Female 5 20 25
Cutaneous 22 40.7 Location|Mucosal 7 13 20 341,3 0.331
MM of unknown 1' |7 12.9 of Conjunctival| 1 4 5
Stage at presentation |I/II 12 22.2 primary | Cutaneous |6 16 22
111 11 20.4 MM of 0 7 7
v 31 574 unknown 1'
THC HMB-45 49 90.7 Stage at |I/I1 0 12 12 5.68,2 0.058
MelanA 45 83.3 presentat| [11 3 8 11
S100 51 944 ion [1Iv 1|20 31
SOX10 47 87.03 THC HMB-45 13 36 49 0.12,3 0.998
Ki67 <20% 21 38.9 MelanA 11 34 45
20-40% 17 315 S100 14 37 51
>40% 16 29.6 SOX10 12 35 47
On analysis BRAF V600E Mutation analysis majority a total of 14 Ki67 <20% 2 19 21 7.82,2 0.020
patients tested positive for the mutation (Fig. 1). Of the positive 20-40% |4 13 17
patients 10 belonged to less than 60 years of age and remaining 4 in >40% 8 8 16
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On analysis of BRAF positivity based on metastatic site 7 patients with
mutation had distal lymph node metastasis and 6 patients had regional
Lymph node metastasis. 5 patients with local recurrence had positive
mutation status (Table 3).

Table 3: BRAF Positivity Based On Metastatic Site

Metastatic site Overall |BRAF Positive |Percentage
Regional LN 18 6 42.8
Distant LN 20 7 50

Brain 5 2 14.3

Bone 11 3 21.4
Viscera (lung/liver) 15 3 21.4

Local recurrence 9 5 35.7

Out of 11 patients positive for BRAF mutation in metastatic stage only
2 patients received BRAF inhibitors. Of the patients who were
negative for any mutation 5 patients received immunotherapy, rest of
the patients receiving either form of chemotherapy majority being
recipients of Dacarbazine (n=18). Detailed treatment regimens
received on first line in metastatic setting is given in Table 4.

Table 4: First Line Therapy In Metastatic Disease

Regimen Number of patients
BRAF Inhibitors 2

Immunotherapy 5

Dacarbazine 18

Temozolamide 2

Paclitaxel 4

DISCUSSION

Melanoma arises from the malignant transformation of melanocytes
which are pigment producing cells derived during embryonic period
from the neural crest cells. The three most common types of
melanomas are cutaneous, mucosal and uveal based on the location of
melanocytes’.

There was slight male preponderance in our study i.e.,1.16:1 which
was also seen in a study conducted by Kuldeep Sharma et al", where
they had male to female ratio of 1.25:1. Studies done by Wanebo et al"
and Castel et al” had a female preponderance. The median age of
presentation in their study was 46.5years which was slightly earlier on
comparison with the previous study .

The predominant type of melanoma in our study was cutaneous
melanoma (40.7%) followed by mucosal melanoma (37%). Though
the numbers were not as similar as that reported in studies done by
Chang et al"” and Mukhopadhyay et al' where 82% and 78.5% cases
being cutaneous melanoma, the most common type was cutaneous
type in these studies. Among the cutaneous melanoma the most
common primary was seen in extremities that is lower limb, this was
also seen in studies done by Radhika et al* and Tjarta et al .

In the present series majority of the patients were in stage IV
comprising about 57.4%, this was also seen in the previous studies
done by Mukhopadhyay et al “and Kuno etal .

Melanoma has a wide spectrum of histologic features and can mimic
hematological, epithelial, mesenchymal and neural lesions. To
establish the correct diagnosis the most important primary tool is
Immunohistochemistry (IHC), where HMB45, S100 and Melan A are
typically positive leading to characterization of melanomas"”.

S100 is the most sensitive marker for detection of melanoma on IHC
which can be positive in as many as 95% of the cases. In our study we
found S100 to be the most common IHC marker to be positive (94.4%),
the second most common positive IHC marker was HMB45 (90.7%).
These trends were also observed by Prieto etal .

Ki67 is the proliferation index, detected by IHC method and higher
values are associated with aggressive nature of the disease. It may also
indicate earlier rates of metastatic disease or patient outcomes"”. This
study had most of the tumors having a Ki67 of less than 20% (38.8%)
and least number was seen in Ki67 more than 40% group (29.6%).
Gimotty et al concluded higher Ki67 values are associated with

20

increased metastatic disease on longer followup™.

BRAF mutation analysis were done in all the patients who were
included in the study. A total of 14 (25.9%) patients were positive for

BRAF V600E mutation, which was lesser in incidence on comparison
to western data where the incidence is in range of 50-60% as per
Ascierto et al”'. The values were also lesser as compared to those
reported from Japan (41.4%) and Russia (43.3%)”. Another earlier
study from India had reported an incidence of 30% for BRAF
mutations™ whereas another study found an incidence of 16.21%.

Of the BRAF mutation positive patients' majority were Males (9/14).
We observed BRAF mutation was not correlated with age or sex of the
patients diagnosed with melanoma. This was in discordance with the
earlier results which suggested BRAF mutations are more common
among females and age less than 60 years™.

BRAF mutations are suggested to be associated with early stages of
disease in melanoma patients”. The findings in our study were not
consistent with the model as only 3 out of 14 patients were in locally
advanced disease and none in local disease. On contrary 11 patients
were having stage IV disease. There was no correlation between
expression of different [HC markers and BRAF mutation status

Higher Ki67 values are seen in patients with BRAF mutation who are
diagnosed with papillary thyroid carcinoma on comparison with
BRAF negative tumors™. In another study patients with higher Ki67
were found to be associated with poor prognosis and reduced
survival”. In our study we observed higher Ki67 among BRAF
positive patients on comparison with negative patients which was
statistically significant indicating BRAF mutant patients have higher
Ki67 or aggressive tumor histology which was a new finding as per our
knowledge.

Most common site of metastasis in overall population was Lymph
nodes distal followed by regional (22 and 18 respectively) and same
was also seen in BRAF positive patients (7 and 6 respectively). This
trend was also seen in study done by Lian et al, where metastatic cells
are considered to spread through dermal lymphatics to regional and
then non regional nodes™' .

Only few of the patients received standard of care treatment that is
Immune checkpoint inhibitors or BRAF inhibitors due to financial
constraints. This being a real-world data depicts the actual practice in
the management of Melanoma patients which is among the rarer subset
of cancers in Indian population and also has a poorer outcome without
standard of care.

Meaningful responses can be achieved in few by using other systemic
therapy options like taxanes or dacarbazine’ ™. In this study the most
common systemic therapy option used was Dacarbazine followed by
Paclitaxel. We could not analyse the progression free survival and
overall survival based on BRAF mutation as majority of the patients
were not affordable for standard of care management.

CONCLUSION

Melanoma is a rare subset of cancer among Indian subcontinent which
usually present at advanced stages and is associated with poorer
prognosis. We concluded the incidence of melanoma is earlier and is
slightly more common among males. BRAF mutation is present in
about 1 in every 4 diagnosed cases of melanoma. BRAF mutation is
more common in advanced stage and has higher proliferation index.
ICI and targeted therapy form the standard of care based on presence or
absence of targetable mutations.
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