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Abstract 

Introduction. Cutaneous melanoma is one of the deadliest cancers, and its incidence has dra-
matically increased over the last 20 years. Its mortality has decreased slightly worldwide over the past 
10 years, largely due to new approaches such as sentinel node biopsy and new systemic treatments. 

Materials and method. This retrospective study comprises 151 cases of cutaneous mela-
noma (stages 0, I, II and III) diagnosed between 2003 and 2019 in Romanian patients at a single 
center. It provides epidemiological information (stage at diagnosis, histological aspects, status of 
BRAF mutation, pattern of recurrence) and shows survival parameters associated with systemic 
adjuvant treatments and first and second-line therapies for recurrence. 

Results. Compared to other European countries, Romanian patients with cutaneous melano-
mas have different characteristics: younger age (50 years median age at diagnosis), more ad-
vanced stages (70% for male and 44% for female patients), and BRAF mutation in 70% of cases. 
More than 50% of the patients with stages IIB, IIC and III received adjuvant IFN-α2b after complete 
resection. However, there were similar outcomes in terms of median disease-free survival (DFS) 
(33.46 months for the entire cohort) independently of adjuvant systemic treatments administered 
in the interferon alpha-2b era. The 3-year DFS and OS rates for stages IIB and IIC were similar to 
those of stage III. The prognosis was worse for BRAF mutated melanoma in terms of DFS and 
OS, independently of clinical stages. 

Conclusion. Our study demonstrates that stages IIB and IIC have the same pattern of recur-
rence and similar outcomes to those of stage III and could benefit from adjuvant systemic treat-
ment as shown in KEYNOTE-716 clinical study. 
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1. Introduction

Cutaneous melanoma is a deadly cancer 
whose incidence has increased dramatically 
over the last 20 years (1). In 2020, more than 
320.000 melanomas were diagnosed world-
wide, half of which were in Europe. The global 
prevalence was greater than 1 million cases (2). 

Melanoma management has changed sig-
nificantly since the introduction of sentinel lymph 
node biopsy and systemic innovative therapies 
like targeted therapy (TT) with BRAF inhibitors 
(BRAFi) and MEK inhibitors (MEKi), as well as 
immune therapy (IT) based on immune check-
point inhibitors (ICI). These changes are corre-
lated with decreased mortality rates over the 
past 10 years (3), with only 57,000 worldwide 
deaths in 2020 (2). Nevertheless, half of the di-
agnosed cases were in Europe (2). Romania 
had a low incidence rate compared to other Eu-
ropean countries (only 1,500 new cases diag-
nosed in 2020), but a large number of deaths 
(500 deaths in 2020) (2). 

For over 15 years, adjuvant therapy was 
limited to interferon-alpha-2b (IFN-ᾳ2b), which 
has good disease-free survival rates but clini-
cally significant adverse events, especially for 
high-dose therapy (HD- IFN-ᾳ2b), and ques-
tionable overall survival improvements (4).  In 
accordance with Romanian national guide-
lines, we administered low dose interferon 
(LD-IFN-ᾳ2b) for 1 to 3 years, or HD- IFN-ᾳ2b 
with a one-month induction phase and 11-
month maintenance phase.  

This 15-year retrospective study reflects 
our experience with the diagnosis and treat-
ment of cutaneous melanomas and is the first 
Romanian study that publishes real-world data 
from a long follow-up period of this solid tumor. 

2. Material and methods

A database of 450 melanomas diagnosed 
over more than 20 years was used. Researchers 
excluded patients without complete records, 
with mucosal melanomas or metastatic disease, 
and cases diagnosed after 2019. Our study 
comprises 151 stage 0, I, II and III cutaneous 
melanomas diagnosed between 2003 and 
2019. All cases were restaged using the 8th 
edition of AJCC melanoma staging (5) to 

homogenize cases diagnosed before and after 
2017, when the staging was changed. 

All patients were treated according to na-
tional and European guidelines. Breslow Index 
(BI) from a previous biopsy guided surgical ex-
cision of the primary tumor. Sentinel lymph 
node biopsy was performed for all cases with 
BI between 1-3.99 mm and was followed by 
dissection of regional lymph nodes for positive 
sentinel lymph nodes. For clinically positive 
stage III lymph nodes, complete lymph node 
dissection was performed simultaneously with 
the excision of the primary tumor. Patients with 
stage IIB, IIC and III received adjuvant sys-
temic therapy according to national guidelines 
and depending on co-morbidities and patient 
preference.  

Disease recurrence was treated with sur-
gery (for local and regional recurrences or for 
oligometastatic visceral disease) and systemic 
treatments i.e. chemotherapy and/or innova-
tive treatments such as targeted and immune 
therapy. 

The first goal of this study was to determine 
median disease-free survival (DFS), median 
overall survival (OS) and 1-year, 2-year, and 3-
year DFS and OS rates. The second goal was to 
establish the pattern of recurrence. DFS was de-
fined as the interval from diagnosis to first recur-
rence (local, regional, distant metastasis or sec-
ond primary cancer) and OS as the interval from 
diagnosis until patient death from or inde-
pendently of melanoma. 

3. Results

Of the 151 patients with cutaneous mela-
noma, 67 (44%) were early-stage (0 to IIA) and 
84 (56%) were advanced-stage (IIB, IIC and 
III) (see Table 1). Median age at diagnosis was
approximatively 50 years. Median age was 46
years for early stages and 53 years for ad-
vanced melanomas.

70% of patients were women and approx-
imately 30% were men. Early stages were di-
agnosed predominantly in women (56%) and 
advanced stages were diagnosed predomi-
nantly in men (70%) (see Table 1). 

More than half of the cases (54%) were 
observed on the arms, 34% on the trunk, and 
12% on the scalp, face, and neck. 
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Table 1: Base-line characteristics of the study population with cutaneous melanoma 
 

Stage Stage 0-IIA Stage IIB, IIC Stage III Total 
Number (%) 67 (44.37%) 52 (34.43%) 32 (21.20%) 151 (100%) 
Median age at diagnosis 
(years) 

46.44 (15-79) 52.59 (18-80) 54.75 (29-69) 50.23 (15-80) 

Sex Female 47 (55.95%) 25 (48.07%) 12 (37.5%) 84 (70.15%) 
Male 20 (29.85%) 27 (51.93%) 20 (62.5%) 67 (29.85%) 

Region scalp, 
head, 
neck and 
face 

5 11 2 18 (11.92%) 

trunck 25 16 10 51 (33.77%) 
arm 37 24 20 81 (53.64%) 
uknown 0 1 (1.93%) 0 1 (0.67%) 

BRAF mutated 13 17 17 47 (69.11%) 
wilde-type 8 10 3 21 (30.89%) 
uknown 46 25 12 83 

median BI (mm) 1.06 (0.1-4) 4.47  
(0.1-11.25) 

4.03  
(0.1-23.30) 

2.81  
(0.1-23.30) 

BI (mm) 0.1-0.79 29 0 2 31 (20.53%) 
 0.8-0.99 4 0 1 5 (3.32%) 
 1-1.99 28 0 5 33 (21.85%) 
 2-3.99 4 33 9 36 (23.84%) 
 ≥ 4 1 27 10 38 (25.16% 

 uknown 1 2 5 8 (5.30%) 
Ulceration absent 49 3 7 59 (40.97%) 
 present 17 48 20 85 (59.02%) 
 uknown 1 1 5 7 
Regional 
Lymph 
Nodes 

Sentinel 
biopsy 

13 11 15 39 

 complete 
excision 

3 5 16 24 

Adjuvant 
treatment 

Yes 10 27 17 54 

 No 53 25 15 93 
 uknown 4 0 0 4 
Recurrence 
of disease 

Yes 21 33 21 75 

 No 46 19 11 76 (50.33%) 
Median DFS (months) 52.5 (10-127) 28.84 (1-172) 20.76 (0-93) 33.46 (0-172) 

Outcome Death 13 20 14 47 (31.13%) 
A life 54 32 18 104 (68.87%) 

 

45% of specimens were tested for BRAF 
mutations; 70% of them had a mutation on 
V600 and 30% were wild type. Testing was 
generally performed at time of recurrence. 

From 2018 onward, all stage III cases were 
tested from diagnosis. 

The median BI was 2.81 mm. 25% of 
cases were under 1 mm, 45% were between 1 
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and 3.99 mm, and over 25% of cases had a BI 
above 4 mm (see Table 1). 60% of biopsy 
specimens had histological ulceration. 

75% of cases (63 out of 84 patients) with 
stages IIB, IIC and III had a surgical staging of 
the disease by sentinel lymph node biopsy (39 
patients) and lymph node dissection (24 pa-
tients). 

54 patients received systemic adjuvant 
therapy, which varied by clinical stage (see 
Table 1). 

Most treated patients received IFN-ᾳ2b 
(see Table 2). Doses (high versus low) and du-
ration of treatment (1 year for HD-IFN-ᾳ2b and 
between 1 to 3 years for LD-IFN-ᾳ2b) varied 

according to the changes in national guide-
lines between 2003 and 2019. Administration 
of IFN-ᾳ2b stopped in 2017 and was replaced 
with innovative treatments after 2019, but only 
for stage III melanoma. We did not include the 
number of definitive stops of treatment in our 
database, but more than 50% patients did not 
tolerate systemic adjuvant therapy, especially 
the 1-month induction phase of the high-dose 
IFN-ᾳ2b. Temporary and definitive stops of 
treatment occurred due to medullar toxicities 
(severe thrombocytopenia, febrile neutropenia 
episodes) or severe pyrexia and flu-like symp-
toms that impaired daily life. 

Table 2: Adjuvant systemic treatment for different melanoma stages 

Stage Stages 0-IIA Stages IIB, IIC Stage III Stages 0, I, II, III 
Number / % 67 52 32 151 
Adjuvant 
treatment 

IFN al-
pha2b 

9 22 12 43 

chemo 0 0 1 1 
BRAFi + 
MEKi 

0 1 1 2 

PD-1 0 1 2 3 
uknown 5 3 1 9 

No adjuvant treament 53 25 15 93 

Table 3: 1-year, 2-year and 3-year DFS and OS rates for different melanoma stages 

PFS 
(months) 

Stages 0-IIA 
(%) 

Stages IIB, IIC 
(%) 

Stages III 
(%) 

Stages 0, I, II, III 
(%) 

1-year 98.5 84.61 68.75 87.41 
2-year 91.04 69.23 53.12 75.49 
3-year 89.55 57.69 46.87 69.53 
OS (months) Stages 0-IIA 

(%) 
Stages IIB, IIC 

(%) 
Stages III 

(%) 
Stages 0, I, II, III 

(%) 
1-year 98.5 96.15 84.37 95.36 
2-year 97 82.69 71.87 86.75 
3-year 83.58 57.69 56.25 73.75 

Approximatively 50% of patients experi-
enced recurrence; the rates for stages IIB, IIC 
and III (63-65%) were double that of early 
stages 0 to IIA (31%). The median DFS was 
33.46 months for the entire study population 
and varied by clinical stage: 52.5 months for 
stages 0 to IIA, 28.84 months for stages IIB 

and IIC, and 20.76 months for stage III (see 
Table 1). 

31% patients from our cohort died, the ma-
jority of which were initially diagnosed with ad-
vanced melanomas. 

The 1-year, 2-year, and 3-year DFS and 
OS rates for the study population were 
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calculated. After a minimum 3-year follow up 
period, the OS and DFS rates for stages IIB 
and IIC were similar to those of stage III, with 
small differences in PFS (see Table 3). 

We identified 4 separate major patterns of 
recurrence: local, regional, and bone recurrence 

(41% of patients experienced a recurrence); 
visceral metastasis (43%); brain metastasis 
(12%); and second cancer (3 cases: 1 mela-
noma, 1 colon cancer and 1 breast cancer) 
(see Table 4). 

Table 4: Pattern of recurrence 

Pattern of recurrence Number (%) 

local, regional 31 (41.33) 

visceral metastasis 32 (42.66) 

brain metastasis 9 (12) 

second cancer 3 (4.01) 

Total 75 (100) 

Discussion 

Median age at diagnosis in this study (50 
years) was slightly lower compared to other 
studies, which report median ages of 54 (6) and 
59 (7). The number of advanced melanomas 
was significantly higher compared to other stud-
ies (more than 50% versus under 25%) (6). It is 
notable that in our population, young women 
were diagnosed predominantly with early stages, 
and older men were diagnosed predominantly 
with advanced stages of cancer. 

The median BI was 2.81 mm (see Table 
1). Compared to an Italian study, fewer pa-
tients had a BI under 1mm (24% versus 60%), 
and more ulceration (60% versus under 20%) 
was observed (6). 

We also identified a high number of pa-
tients with mutated BRAF melanoma (70% of 
68 patients tested). The specimens were 
tested at the moment recurrence was diag-
nosed. This result is slightly different from 
other studies that show a 50% probability of 
having BRAF mutation in melanomas (8). 

Approximatively 50% of patients with 
stages IIB, IIC and III received adjuvant sys-
temic therapy after complete excision of the 
primary tumor and lymph node staging due to 
poor compliance with old treatments like HD-

IFN-ᾳ2b and chemotherapy. The lack of infor-
mation about doses, duration of treatment, 
and temporary and definitive stops of treat-
ment in our database did not allow us to draw 
conclusions about the impact of these parame-
ters on patient outcomes. 

For over 15 years, interferon alpha-2b was 
the only treatment approved for adjuvant 
therapy of stages IIB, IIC and III in Romania. 
After 2018, modern therapies were imple-
mented: 2 patients from our cohort received 
adjuvant BRAFi combined with MEKi, and 3 
patients received anti-PD-1 immune check-
points inhibitors. 

50% of patients from the cohort experi-
enced recurrence; the median DFS was 33.46 
months. Prognosis for stages IIB, IIC (median 
DFS 28.84 months), and III (median DFS 
20.76 months) was worse than that of early 
stages 0 to IIA (median DFS 52.5 months). A 
slight difference in recurrence was observed 
for stages IIB, IIC and III at 3 years from diag-
nosis (9,1%). The Kaplan Meier disease-free 
survival curves by adjuvant treatment indicate 
the same pattern of recurrence for both clinical 
groups regardless of whether adjuvant treat-
ment was administered (see Figure 1). 
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Figure 1: Kaplan Meier disease-free survival curves for stages IIB, IIC compared with stages III, by 
adjuvant treatment (9,1% difference at 3 years between stages IIB, IIC compared with stages III – 
not statistically significant) 

 

Figure 2: Kaplan Meier disease-free survival curves for BRAF mutated melanoma and unknown 
compared with BRAF wild-type melanomas, by stages IIB, IIC and III (27,2% difference at 3 years 
between BRAF mutated and unknown BRAF status melanoma and BRAF wild-type melanomas). 

 
A 2018 meta-analysis of 13 trials showed a 

median relapse-free survival of 2.2 years (1,2 – 
3.3 years) for patients that received different 
IFN-ᾳ2b regimens and 1.9 months for patients 
that did not receive treatment for stages II and 
III, very similar with our results (9). 

A large difference, statistically significant, at 
3 years from diagnosis (27.2%) was observed 
in Kaplan Meier disease-free survival curves for 
BRAF mutated and unknown BRAF status mela-
nomas versus wild-type melanomas by stages 
IIB, IIC, and III (Figure 2).  
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Outcomes for stages IIB, IIC, and III were 
similar, and worse than those of early stages, 
with approximately 40% deceased patients for 
both subgroups (see Table 1). The Kaplan 
Meier overall survival curves demonstrate a 
7.3% difference (not statistically significant) 

between stages IIB and IIC vs. stage III, by ad-
juvant treatment (Figure 3) and a 19.2% differ-
ence between BRAF mutated and unknown 
BRAF status melanomas compared with 
BRAF wild-type melanomas, by stages IIB, IIC 
and III (Figure 4). 

Figure 3: Kaplan Meier overal survival curves for stages IIB, IIC compared with stages III, by adjuvant 
treatment (7.3% difference at 3 years between stages IIB, IIC compared with stages III – not statisti-
cally sugnificant) 

Figure 4: Kaplan Meier overal survival curves for BRAF mutated melanoma and  unknown compared 
with BRAF wild-type melanomas, by stages IIB, IIC and III (19,1% difference at 3 years between BRAF 
mutated and unknown BRAF status melanoma and BRAF wild-type melanomas). 
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Our study demonstrates a statistically 
significant difference between the prognosis of 
BRAF mutated and BRAF wild-type melanomas, 
where BRAF mutated is associated with worse 
prognosis. These results are in accordance 
with a large meta-analysis using data from 52 
studies, representing more than 7500 
melanoma patients (10). At the moment of 
recurrence, targeted therapy or immune 
therapy was given to 42 of 66 patients (68%) as 
first-line treatment, and to 23 of 35 (65%) as 
second-line treatment (Table 4). 27% of 
patients are alive at time of writing (18 of 66), 
14 are on first-line therapy (9 on PD-1 inhibitors, 
4 on dual immune blockade and 1 on BRAFi 
combined with MEKi), and 4 are on second-line 
therapy through sequence targeted-immune 
therapy (TT-IT).  

The Romanian guidelines for adjuvant 
melanoma treatment were last changed in 
2019; stage III cutaneous melanoma patients 
now receive adjuvant immune therapy with 
PD-1 inhibitors, pembrolizumab or nivolumab 
for BRAF mutated or wild-type melanomas, 
and targeted therapy with BRAFi, dabrafenib, 
and MEKi trametinib is reserved for BRAF 
mutated melanomas, in accordance with 
National Comprehensive cancer Network 
(NCCN) (11) and European Society Medical 
Oncology (ESMO) guidelines (12). 

Our findings demonstrate that both 
subgroups (stages IIB and IIC, stage III) 
experience a strikingly similar pattern of 
recurrence and risk of death. This similarity 
underlines the importance of expanding 
adjuvant treatment options for stage III to also 
treat stages IIB and IIC. Recently, NCCN 
guidelines introduced adjuvant treatment with 
pembrolizumab for stages IIB and IIC, with a 
similar 12-month regimen already used for 
adjuvant treatment of stages III and IV 
resected melanoma (11), based on 
KEYNOTE-716 clinical study results (13). 

We hope that these innovative treatments 
will soon be available for our patients with 
stage IIB and IIC cutaneous melanomas. 

 
5. Conclusion 
 
Our retrospective clinical study is the first 

Romanian study to publish data that reflects 
the experience of one center over 15 years. It 
offers epidemiological information about 
Romanian patients (stage at diagnosis, 
histological aspects, status of BRAF mutation, 
pattern of recurrence) and important survival 
information associated with systemic adjuvant 
treatments and first and second-line therapies 
for recurrence. 

 
 

Abbreviations: 
BI - Breslow Index 
BRAFi - BRAF inhibitors 
DFS - disease-free survival 
HD - high-dose  
IFN-ᾳ2b - interferon-alpha-2b 
LD – low dose 
MEKi - MEK inhibitors 
NCCN - National Comprehensive cancer Network 
OS - overall survival 
TT-IT - targeted-immune therapy 
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