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Management of melanoma has changed significantly with the discovery of targeted therapies and 
immune checkpoint inhibitors (ICI). Our aim in the study is to determine which treatment alternatives, 
specifically dabrafenib plus trametinib and ICIs, are effective in adjuvant therapy and which treatment 
is effective as first-line metastatic therapy. This retrospective, multicenter study included 120 patients 
diagnosed with stage IIIB-IIID melanoma receiving both adjuvant and first-line metastatic treatment 
between 2007 and 2023. Data on clinicopathologic characteristics, treatment regimens and outcomes 
were collected. Objective response rate (ORR), disease control rate (DCR), progression-free survival 
(PFS) and overall survival (OS) were analyzed. Patients treated with dabrafenib plus trametinib as 
adjuvant therapy had the longest relapse-free survival (RFS) (median: 8.3 months), followed by those 
treated with interferon (4.1 months) and nivolumab (1.9 months) (p = 0.002). Metastatically, the 
highest ORR was observed in patients treated with dabrafenib plus trametinib (54.5%), followed by 
ICI (52.0%) and chemotherapy (33.3%). Similarly, DCR was superior for dabrafenib plus trametinib 
(86.3%) compared to ICI (70.8%) and chemotherapy (66.6%). Median PFS was 9.7 months (95% 
CI 7.2–12.2 months) in the whole group. This was 14.3 months (95% CI 9.6–19.0 months) with ICI, 
10.3 months (95% CI 4.2–16.4 months) with BRAF/MEK inhibitors and 6.3 months (95% CI 4.7–7.9 
months) with chemotherapy, which was statistically significant (p < 0.001). Dabrafenib plus trametinib 
showed the longest median OS (53.5 months) in metastatic patients and was significantly better 
than chemotherapy (33.6 months) (p < 0.001). BRAF V600E mutation, RFS > 6 months, ORR are all 
independent factors for OS prognosis. In our study, dabrafenib plus trametinib combination was more 
effective in adjuvant treatment of melanoma, while immunotherapy was more effective in metastatic 
first-line treatment.
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Melanoma is an aggressive type of skin cancer with an increasing incidence over the recent years1. Despite 
improvements in strategies for early diagnosis, a significant proportion of patients present in the locally advanced 
or metastatic stage, leading to high mortality2. The main melanoma treatment options available in the past were 
interferon and chemotherapy, which only partially improved patient survival. However, over the last decade, 
melanoma management has undergone a significant change with the development of targeted therapies and 
immunotherapy (ICI)3.

Adjuvant therapies, such as ICIs and BRAF/MEK inhibitors, have made a significant contribution to 
the management of high-risk melanoma patients after surgical resection. These therapies aim to eliminate 
microscopic residual disease, reduce recurrence and improve overall survival (OS). Nivolumab, a PD-1 inhibitor, 
and combination BRAF/MEK inhibitors such as dabrafenib plus trametinib, have shown significant efficacy in 
prolonging recurrence free survival (RFS) in patients with resected stage III melanoma, making them standard 
adjuvant therapies4,5. Moreover, there have been recent advances in treatment alternatives for metastatic 
melanoma ICIs, especially anti-PD-1 drugs such as pembrolizumab and nivolumab, have improved survival 
rates in patients with metastatic melanoma. Moreover, identification of the BRAF V600E mutation has led to the 
development of targeted drugs in melanoma6–8. While these therapies have significantly improved outcomes, 
research on combination therapies and optimal treatments in adjuvant and metastatic primary care settings 
is still ongoing. BRAF-MEK inhibitors and ICI inhibitors are used in the adjuvant treatment of malignant 
melanoma patients. The same treatment agents are also used in the metastatic period. In this study, the survival 
and optimal treatment options of patients who received adjuvant treatment and those who received treatment in 
the metastatic period were investigated. This study aims to evaluate the real-life effectiveness of these therapies 
in both adjuvant and first-line metastatic management.

Materials and methods
This is a multicenter (20 centers) retrospective study of 120 patients with histologically diagnosed melanoma and 
stage IIIB-IIID between 2007 and 2023. Patients over 18 years of age who received adjuvant systemic therapy 
after surgical resection and patients who progressed during follow-up and received first-line treatment in the 
metastatic period were included in the study. Demographic data, clinicopathologic characteristics, adjuvant and 
metastatic first-line treatment regimens, response rates and survival outcomes were obtained from the records 
and files. Data collected also included age, gender, Eastern Cooperative Oncology Group-Performance Status 
(ECOG-PS), LDH at diagnosis, melanoma subtype, BRAF mutation status, presence of ulceration and metastatic 
sites.

In this article, staging was based on the Tumor-Node-Metastasis (TNM)-based staging of melanoma according 
to the 8th editions of the International Union for Cancer Control (UICC) and American Joint Committee on 
Cancer (AJCC) publications. Patients received one of three standard adjuvant therapies: nivolumab, dabrafenib 
plus trametinib or high-dose interferon. In metastatic first-line management, patients were treated with 
chemotherapy, BRAF/MEK inhibitors or ICI according to their BRAF mutation status and clinical indications.

Response Evaluation Criteria In Solid Tumors (RECIST) was used to measure treatment responses. Best 
response rates with metastatic first-line treatment were evaluated. Objective response rate (ORR) was defined 
as the sum of complete response (CR) and partial response (PR); disease control rate (DCR) was the sum of CR 
and PR and stable disease (SD).

RFS: time from the date of surgery to the start of metastatic first-line treatment; Progression-free survival 
(PFS): time from first-line treatment initiation to first progression, death or last visit; OS is defined as the time 
from the date of diagnosis (by biopsy or surgery) to the date of last follow-up or death. Age, gender, ECOG-PS, 
stage, BRAF mutation status, melanoma subtype, localization, ulceration status, RFS and ORR were evaluated 
as prognostic factors.

Descriptive statistics were used to summarize baseline characteristics. Descriptive statistics were presented 
as frequency (percent) or median (range, min–max). The χ2 or Fisher’s exact tests were used to compare the 
proportions in different categorical groups. Continuous variables were analyzed with the Mann–Whitney U 
test. Kaplan-Meier survival curves were constructed to assess RFS, PFS and OS, and log-rank tests were used to 
compare survival distributions between treatment groups. We used the Chi-square test to compare independent 
categorical variables. Multivariate analyses were performed using Cox regression. Statistical analyses were 
performed using SPSS 23 and a value of p < 0.05 was accepted to indicate statistical significance.

This study was conducted in accordance with the principles outlined in the Declaration of Helsinki. Marmara 
University Ethics Committee approved the study (Approval Number 08.12.2023.1555).
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Results
There were 120 patients in total, with a median age of 53 years (IQR: 18–85). Eighty-one patients (67.5%) 
were male. 89.2% of patients had cutaneous melanoma at diagnosis, and 10.8% had acral melanoma. Adjuvant 
treatment strategy: nivolumab (32.5%), dabrafenib plus trametinib (30.8%) and interferon (36.7%). (Table 1).

In terms of metastatic stage, 41.7% of patients were classified as M1a, followed by 29.2% as M1b and 14.2% as 
M1c. Among 120 patients, first-line treatment options included chemotherapy (temozolamid or carboplatin with 
paclitaxel) (21.7%), dabrafenib plus trametinib (36.7%) and ICI (nivolumab or ipilumumab or pembrolizumab) 
(41.7%) (Table  2). Metastatic first-line treatment of 37 patients who relapsed after adjuvant dabrafenib plus 
trametinib was 26 ICI; 5 dabrafenib plus trametinib; 6 chemotherapy. After adjuvant nivolumab, 39 patients who 

Metastatic site, n (%)
M1a
M1b
M1c

50 (41.7)
35 (29.2)
17 (14.2)

First-line treatment option, n (%)
Chemotherapy
Temozolamid
Carboplatin and Paclitaxel
Immunotherapy
Nivolumab
Ipilumumab
Pembrolizumab
Nivolumab and Ipilumumab
Dabrafenib plus trametinib

26 (21.7)
20 (67)
6 (23)
50 (41.7)
28 (56)
6 (12)
2 (4)
14 (28)
44 (36.7)

Table 2.  Features of the patients in the metastatic stage.

 

Age, year
Median (Interquartile range) 53 (18–85)

Gender, n (%)
Female
Male

39 (32.5)
81 (67.5)

ECOG-performance score, n (%)
0
1–2

76 (63.3)
44 (36.7)

Melanoma subtype, n (%)
Cutaneous
Acral

107 (89.2)
13 (10.8)

Lymph node metastasis types, n (%)
In-transit
Satellite
Microsatellite
Unknown

15 (12.5)
29 (24.2)
7 (5.8)
69 (57.5)

Stage, n (%)
IIIB
IIIC
IIID

33 (27.5)
71 (59.2)
16 (13.3)

Ulceration status, n (%)
Presence
Absence
NA

68 (56.7)
48 (40.0)
4 (3.3)

Localization, n (%)
Head and neck
Torso
Upper extremity
Lower extremity

35 (29.2)
27 (22.5)
20 (16.7)
38 (31.7)

BRAF mutation, n (%)
Mutant V600E
Mutant V600K
Other mutation
Wild type
Unknown

68 (56.7)
5 (4.2)
6 (5.0)
38 (31.7)
3 (2.5)

Adjuvant treatment option, n (%)
Nivolumab
Dabrafenib plus trametinib
Interferon

39 (32.5)
37 (30.8)
44 (36.7)

LDH
Above the UNL
Below the UNL
Unknown

23 (19.2)
68 (56.7)
29 (24.2)

Table 1.  Clinicopathological features of the patients at diagnosis. ECOG: Eastern Cooperative Oncology 
Group; LDH: Lactate dehydrogenase; UNL indicates upper normal limit.
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relapsed received 11 ICI; 8 dabrafenib plus trametinib and 20 chemotherapy in metastatic first-line treatment. 
Meanwhile of the 44 patients who relapsed after adjuvant interferon, 31 received dabrafenib plus trametinib and 
13 received ICI in the metastatic first-line setting.

Median follow-up period of all patients was 61 months (95% CI 52.9–70.9 months). RFS was 3.6 months 
(95% CI 2.1–5.1 months) in the whole group and this duration was significantly different between treatment 
groups (p = 0.002). Patients treated with dabrafenib plus trametinib had the longest median RFS (8.3 months 
(95% CI 2.7–14.0 months)), followed by interferon (4.1 months (95% CI 0.0-13.1 months)) and nivolumab (1.9 
months (95% CI 0.0-4.1 months)). ORR was highest in the dabrafenib plus trametinib group (54.5%), followed 
by ICI (52.0%) and chemotherapy (33.3%). DCR was superior in the dabrafenib plus trametinib group (86.3%) 
compared to ICI (70.8%) and chemotherapy (66.6%) (Table 3).

Median PFS was 9.7 months (95% CI 7.2–12.2 months) in the whole group. This was 14.3 months (95% CI 
9.6–19.0 months) with ICI, 10.3 months (95% CI 4.2–16.4 months) with BRAF/MEK inhibitors and 6.3 months 
(95% CI 4.7–7.9 months) with chemotherapy, which was statistically significant (p < 0.001). Median OS was 51.3 
months (95% CI 46.3–56.4 months) in the whole group. This was 53.5 months (95% CI 36.6–70.4 months) for 
first-line BRAF/MEK inhibitors, followed by ICI with a median OS not yet reached and chemotherapy with 33.6 
months (95% CI 25.3–41.8 months) (p < 0.001) (Fig. 1).

Fig. 1.  Progression-free survival and overall survival.

 

Complete response (CR), n (%)
Partial response (PR)
Stable disease (SD)
Progressive disease (PD)
NA
Objective response rate (CR + PR)
Disease control rate (CR + PR + SD)

14 (11.7)
43 (35.8)
31 (25.8)
28 (23.3)
4 (3.3)
57 (47.5)
88 (73.3)

First-line setting ORR, (n/n) %
Chemotherapy
Dabrafenib plus trametinib
Immunotherapy

8/24 (33.3)
24/44 (54.5)
25/48 (52.0)

First-line setting DCR, (n/n) %
Chemotherapy
Dabrafenib plus trametinib
Immunotherapy

16/24 (66.6)
38/44 (86.3)
34/48 (70.8)

Complete response, (n/n) %
Chemotherapy
Dabrafenib plus trametinib
Immunotherapy

0/24 (0.0)
6/44 (13.6)
8/48 (16.6)

Partial response, (n/n) %
Chemotherapy
Dabrafenib plus trametinib
Immunotherapy

8/24 (33.3)
18/44 (40.9)
17/48 (35.4)

Stabil response, (n/n) %
Chemotherapy
Dabrafenib plus trametinib
Immunotherapy

8/24 (33.3)
14/44 (31.8)
9/48 (18.7)

Table 3.  Best response with first-line setting. ORR: objective response rate; DCR: disease control rate.
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In BRAF mutant melanoma, patients who received adjuvant dabrafenib plus trametinib followed by metastatic 
first-line immunotherapy and patients who received adjuvant immunotherapy followed by dabrafenib plus 
trametinib at relapse had similar overall survival that was not stastically significant (p = 0.37).

Univariate and multivariate analyses identified several factors that significantly affected overall survival. In 
univariate analysis, stage (HR: 0.29, 95% CI: 0.14–0.61, p = 0.001), BRAF V600E mutation (HR: 0.29, 95% CI: 
0.10–0.87, p = 0.028), RFS time (HR: 0.51, 95% CI: 0.30–0.87, p = 0.015), ulceration (HR: 0.54, 95% CI: 0.30–
0.97, p = 0.039) and ORR (HR: 0.37, 95% CI: 0.21–0.64, p = 0.001) were significantly associated with survival 
outcomes. Multivariate analysis confirmed the importance of BRAF V600E mutation (HR: 0.17, 95% CI: 
0.46–0.66, p = 0.01), RFS time (HR: 0.47, 95% CI: 0.22–0.98, p = 0.04), ulceration (HR: 0.39, 95% CI: 0.17–0.88, 
p = 0.02) and ORR (HR: 0.23, 95% CI: 0.10–0.49, p = 0.01) as independent predictors (Table 4).

Discussion
In our study, we aimed to evaluate the real life data and survival outcomes of ICI and dabrafenib plus trametinib 
in both adjuvant and metastatic first-line treatment. We also analysed the factors affecting prognosis in overall 
survival. The findings emphasise the approach of dabrafenib plus trametinib or ICI, when used both adjuvantly 
and as first-line treatment for metatsatic cases, in managing this challenging patient population by improving 
response rates and prolonging survival.

As in many cancers, treatment management of melanoma has improved significantly with the contribution 
of ICI and BRAF/MEK inhibitors9. Our study aimed to evaluate the real-life data of these therapies in both 
adjuvant and metastatic periods and to improve survival outcomes.

In the adjuvant data of our study, as in other clinical trials, patients with BRAF mutant melanoma treated with 
dabrafenib plus trametinib had the longest duration of RFS, followed by interferon and nivolumab10. Similarly, 
our data regarding the fact that nivolumab showed favorable RFS outcomes is in line with the findings of the 
study in which nivolumab outperformed ipilimumab as adjuvant therapy11.

Though still widely used, the efficacy of interferon appears to be lower compared to modern ICI’s and targeted 
therapies12. Up until 6–7 years ago, interferon therapy was given in adjuvant melanoma treatment because ICI or 
targeted therapies were not available in Turkey. As observed in other studies, our research indicated that patients 
treated with interferon jad a shorter relapse-free survival (RFS) duration. Nevertheless, interferon remains an 
option in selected patients and in resource-limited countries, but its use is decreasing as more effective therapies 
are favored.

In first-line treatment for metastatic melanoma, our study, consistent with other research, demonstrated that 
targeted therapies and ICIs outperformed traditional chemotherapy. In BRAF mutant metastatic melanoma, 
patients receiving dabrafenib plus trametinib had significantly higher ORR and DCR compared to those treated 
with chemotherapy. These findings align with those of other studies13. Notably, ICI had a reduced DCR of 70.8% 
in contrast to BRAF/MEK inhibitors, which had a DCR of 86.3%; nevertheless, ORR was comparable. ICI, such as 
nivolumab and pembrolizumab, have demonstrated the ability to induce durable responses, with certain groups 
of patients achieving prolonged survival despite disease progression. This is one of th primary advantages of ICIs, 
despite the fact that responses may take longer to manifest compared to the more rapid effects observed with 
targeted therapy. Like adjuvant interferon, chemotherapy was used in the first-line management of metastatic 
cases when targeted therapies and ICI could not be achieved in certain periods. Yet similar to other studies, 
our findings revealed the lowest ORR and DCR, confirming its restricted role in the current management of 
melanoma12.

In terms of overall survival, multivariate analysis shows that the presence of BRAF V600E mutation and 
ulceration status are important factors influencing prognosis. Patients who achieved an objective response 
rate (CR + PR) showed better outcomes. These findings highlight personalized treatment strategies in the 
management of melanoma for certain high-risk patients with BRAF V600E mutation and ulcer positivity.

PFS and OS results also emphasize the efficacy of treatments in first-line metastatic melanoma. Dabrafenib 
plus trametinib and ICI provided superior survival benefits compared to chemotherapy; with BRAF/MEK 
inhibitors, OS was 53.5 months, while this has not yet been reached with ICI. These findings are similar to 
studies highlighting the durable survival benefits of ICI in metastatic melanoma14,15. Although these therapies 
are effective, they are not without their challenges. One of the most important problems is resistance to targeted 
therapies. A group of patients who initially respond rapidly to dabrafenib plus trametinib progress over time due 
to the development of a resistance mechanism. To solve these problems, combination strategies such as adding 
ICI to targeted therapies are still under 

Limitations
There are many limitations on our search. This study is retrospective in nature, including multicenter, and it is 
biased in terms of selection and treatment protocols. Longer follow-up durations and prospective studies are 
needed to verify our results while studying combination therapy approaches in more detail.

Conclusion
In conclusion, dabrafenib plus trametinib was more effective in adjuvant treatment of melanoma, while 
immunotherapy was more effective in metastatic first-line treatment. Immunotherapy was also more effective in 
overall survival. RFS > 6 months is an independent factor for prognosis. More comprehensive and prospective 
studies are needed to optimize melanoma management, investigate mechanisms of drug resistance, and address 
long-term survival outcomes.
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Data availability
The datasets used and/or analysed during the current study available from the corresponding author on reason-
able request.
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