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Abstract

Introduction: Within stage Ill melanoma prognosis and outcomes significantly vary. Advances in systemic therapy
improved prognosis in metastatic melanoma. Adjuvant therapy in stage Ill significantly lowered relapses, although
the effect on survival is less evident. Analysis of treatment results in stage I1IC and IlID before introduction of the
modern adjuvant therapy, but after introduction of the effective systemic therapy in metastatic relapse, is needed.
Aim: To analyse the clinical outcomes in patients with stage IlIC and [lID melanoma before the introduction of the
novel adjuvant therapy.

Material and methods: Consecutive stage I1IC and IIID melanoma patients treated in 2015-2018 in 4 reference
centres in Poland were enrolled in the analysis of RFS and OS (in-transit metastases excluded). Median follow-up
was 26.6 months (1.7-67.2).

Results: There were 224 stage IlIC and 49 stage IlID patients. Recurrence was observed in 170 (62.2%); 102 (45.5%)
deaths in stage I1IC and 28 (57.1%) in stage IID were reported. RFS and OS were better in stage I1IC compared to
stage IIID. RFS and OS in the llIC group were 19.7 and 36.2 months, respectively, and in IlID — 8.9 and 27.8 months,
respectively.

Conclusions: The survival of patients with high-risk melanomas has improved in recent years, however, it is still
unsatisfactory. The major changes in melanoma management related to the introduction of the adjuvant therapy
require further careful observation.
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and the presence of satellites characteristic for high-risk
melanoma and in-transit metastases among stage Il pa-

Patients with locoregionally advanced melanoma tients are associated with poorer prognosis and, despite
constitute a specific group in regard to a high risk of re-  the introduction of novel therapies, they remain a chal-
currence and mortality. The involvement of lymph nodes  lenge [1]. Noticeable improvement of overall survival (OS)
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over the last years in a group of patients with advanced
melanoma is related to several factors, including earlier
diagnosis, improved surveillance with more effective de-
tection of recurrences, the wide use of a sentinel node
biopsy as well as novel therapies in palliative and adju-
vant settings [2, 3]. Results from surgical studies, Mul-
ticenter Selective Lymphadenectomy Trial Il (MSLT-II)
and German Dermatologic Cooperative Oncology Group
(DeCOG) proved that a surgical dogmatic approach that
all sentinel node melanoma metastasis warrants comple-
tion lymphadenectomy is no longer valid [4].

Until the revolution and the introduction of novel
regimens based on immuno- and molecular targeted
therapy for over 20 years interferon a-2b was the only
adjuvant regimen in resected high-risk melanoma [5]. In-
terferon treatment had a significant but unsatisfactory
impact on the clinical outcome of high-risk melanoma
and the improvement of OS and relapse-free survival
(RFS) was approximately 3% [6]. Since 2011 a pool of
new agents including the anti-cytotoxic T-lymphocyte-
associated protein 4 (CTLA-4) antibody (ipilimumab),
programmed death-1 (PD-1) inhibitors (nivolumab, pem-
brolizumab), and BRAF/MEK inhibitors (vemurafenib,
cobimetinib, dabrafenib, trametinib, encorafenib, bin-
imetinib) have been registered by the European Medi-
cines Agency (EMA) initially for the treatment of patients
with unresectable or metastatic melanoma [7]. Despite
the challenges in the treatment of advanced melanoma,
the improvement of the response rates, progression-free
survival (PFS) and OS has been achieved in recent years
and the encouraging results prompted the development
towards the use of novel agents in adjuvant settings in
stage Ill melanoma patients after the radical resection
[8-10]. Nivolumab and pembrolizumab were approved
by the EMA as adjuvant therapies in the entire group of
patients with resected stage Il melanoma in July and De-
cember 2018, respectively [11]. Moreover, in August 2018,
a combination of dabrafenib and trametinib was intro-
duced in a group of completely resected stage Il mela-
noma with the confirmed BRAF mutation [12]. Therapies
mentioned above significantly improved patients’ clini-
cal outcome and were also included in current European
guidelines and nowadays are used in routine practice
[13-15]. The reduction in the risk of the disease recur-
rence after administration of novel adjuvant therapies
compared to placebo or standard treatment in patients
with resected advanced melanoma, shown in recent clini-
cal trials, ranges from 25% to 51% although their effect
on OS is less evident [16—18].

However, a substantial part of the introduction of
the novel adjuvant therapies was developed before the
announcement of a new melanoma staging system. In
2018, the staging system was introduced and the stage
Il subgroups were re-separated from Il1A-C to I1IA-D [19].
From the point of view of the data presented in this ar-
ticle, the most important were changes in qualification
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criteria for stage IIC and the addition of 111D subgroup as
they are related to the highest risk of relapse and death
due to melanoma and patients at these stages can ben-
efit mostly from adjuvant treatment. Currently, qualifica-
tion for stage IlID depends on the presence of ulcerated
primary tumours larger than 4 millimetres (T4b) and si-
multaneous locoregional extensive tumour burden (N3a,
N3b, N3c). Taking into account the aforementioned facts
it seems to be particularly important to widely analyse
current treatment results in these two emergent groups
of patients, when the effective systemic therapy became
available to patients with recurrent melanoma.

Aim

The main aim of this study was to analyse the con-
temporary clinical outcomes of the patients’ population
with resectable stage I1IC and 111D melanomas (in accor-
dance with the 2018 melanoma staging system) who
were treated surgically before the introduction of the
novel adjuvant therapies, but after introduction of the
effective systemic therapy in metastatic relapse.

Material and methods
The study group

Out of the 283 initially enrolled patients, 10 patients
were excluded from the statistical analysis due to signifi-
cant shortcomings in the available clinic-pathologic data
or the details of the treatment. The demographic, clini-
cal, and pathological data of 273 consecutive patients
treated between 2015 and 2018 for IIIC and 111D stages of
melanoma were obtained from four Polish tertiary can-
cer centres (Wroclaw, Warszawa, Cracow, Gliwice). All pa-
tients enrolled in this study had histologically confirmed,
resectable regional nodal metastases without in-transit
or distant metastases at diagnosis. The population was
divided into stage IlIC and IlID groups according to the
eighth edition of the American Joint Committee on Can-
cer (AJCC) melanoma staging system [19].

Patients’ characteristics

The demographic and clinical characteristics of the
study group were presented in Table 1. There were 127
females (F) and 97 males (M) in stage IlIC group (n = 224)
and 49 patients in stage 11D melanoma (F : M, 16 : 39). In
197 (87.9%) patients with diagnosed I1IC melanoma the
primary tumour arose from skin, in 5 (2.2%) patients from
mucosa and in 22 (9.8%) patients the primary site was
not found and the latter were classified as melanoma of
unknown primary (MUP). Among the 11D melanomas, all
but 2 (4.1%) lesions were of skin origin. Among the I1IC
melanoma in 12 (5.4%) patients the primary tumour was
located within the head and neck, in 93 (41.5%) patients
within the trunk, in 29 (12.9%) patients within the up-
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Table 1. Demographic and clinical characteristics of the study group

Factors 1nc 1D Factors 1nc 1D
n % n % n % n %
Sex Female 97 433 16 327 SLNB Performed 113 50.4 10 204
Male 127 56.7 33 673 Not performed 111 49.6 38 776
Age group < 65 143 63.8 26 531 Involved 0 24 21.2 1 100
lymph nodes
64 56.6 3 30.0
> 65 81 36.2 23 469 after SLNB
Localization ~ Skin 197 87.9 47 959 >1 25 22.1 6 60.0
ofprimary ) cosa 5 22 2 41 Capsular Absence 96 850 6 600
tumour invasion
MUP 22 9.8 Presence 17 15.0 4 40.0
Localization  Head and neck 12 5.4 4 8.2 Lymphaden-  After positive 89 39.7 9 184
Sjg!umrary Trunk 93 415 20 408  cctomytype  SLNB
Upper limbs 29 129 7 143 After clinically 135 60.3 40 816
(palpable)
Lower limbs 58 25.9 17 347 nodes
Other 10 4.5 1 2.0 Lymphaden-  Cervical 20 8.9 4 82
MUP 2 9.8 ectomy Axillary 117 522 24 490
location
Tumour MUP 22 9.8 Inguinal 84 37.5 21 429
thickness 3 6 27 Two-fields 3 13
T2 24 10.7 Bilateral Yes 9 4.0 2 4.1
T3 61 272 ymphaden- -\, 215 960 47 959
ectomy
T4 111 49.6 49 100.0
- Involved 0 60 26.8
Ulceration Presence 124 55.4 49 100.0 lymph p 700
Absence 78 34.8 nodes after
lymphaden-  2-3 59 263 5 102
Unknown or 22 9.8 ectomy
unspecified >3 38 170 44 898
BRAF Presence 69 308 22 449  Nstage N1 102 45.5
mutation  Apsence 66 205 15 306 N2 & 35
Not assessed 89 39.7 12 245 N3 47 210 49 1000
Satellitosis Presence 11 4.9 11 224 Radiotherapy Performed 53 23.7 18 367
Absence 213 951 38 776 Not performed 171 76.3 31 633

MUP — melanoma of unknown primary, SLNB — sentinel lymph node biopsy.

per limb, in 58 (25.9%) within the lower limb, and in 10
(4.5%) within other anatomic sites. In the lID subgroup,
the anatomic sites of the primary lesion were: in 4 (8.2%)
cases head and neck, in 20 (40.8%) trunk, in 7 (14.3%)
upper limbs, in 17 (34.7%) lower limbs and in 1 (2.0%)
case different location. Within the IlIC stage group,
6 (2.7%) patients had recognized the T1 lesion, 24 (10.7%)
patients had T2 lesions, 61 (27.2%) patients had T3 and
111 (49.6%) patients had T4 lesions. All of the patients
(n = 49) with I1ID stage melanoma had T4 lesions. Ul-
ceration was present in 124 (55.4%) and 49 (100.0%)
patients with I1IC and IlID melanomas, respectively.
The presence of BRAF mutation was evaluated only in
172 (63.0%) patients. In Poland before 2018 BRAF mu-
tation assessment was not obligatory in stage Ill mela-
nomas due to the limited access to the novel systemic
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adjuvant therapies. Among the patients with known sta-
tus of BRAF mutation, positive results were observed in
69 (51.1%) patients with IlIC and in 22 (59.5%) patients
with 11D melanomas. Satellitosis was observed in 11 (4.9%)
patients with IIID and in 11 (22.4%) patients with lIC mela-
nomas. In majority (86.0% in I1IC group and 60.0% in 111D
group) the extracapsular invasion in the sentinel node was
not observed. The lymphadenectomy after the tumour-
positive sentinel node has been performed in 89 (39.7%)
and 9 (18.4%) patients from stage IlIC and IlID groups, re-
spectively. The other patients underwent the surgery due
to clinically involved (palpable) lymph nodes (135 patients
with 1IC and 40 patients with 111D melanomas). In stage
lIC patients the region of nodal involvement was: neck
in 20 (8.9%), axilla in 117 (52.2%), groin in 84 (35.4%); in
3 (1.3%) two nodal regions were involved. Among the
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stage I1ID melanomas, 4 (8.2%) patients underwent cer-
vical, 24 (49.0%) axillary, and 21 (42.9%) inguinal lymph-
adenectomy. Bilateral lymphadenectomy was performed
in 9 (4.0%) patients from stage I1IC group and in 2 (4.1%)
from IlID stage group. Of llIC patients, 60 (26.8%) had no
further involved lymph nodes in the pathomorphological
report, 67 (29.9%) had one, 59 (26.3%) had two or three
and 38 (17.0%) had more than three. Among the patients
with 11D stage there were 5 (10.2%) patients with two
or three involved nodes and 44 (89.8%) with metasta-
ses in at least four lymph nodes. In factor analysis, pa-
tients were grouped into stages N1, N2, N3. There were
102 (45.5%) patients with N1, 75 (33.5%) patients with N2
and 47 (21.0%) patients with N3 in IlIC subgroup. In 111D
subgroup all patients had stage N3.

Seventy-one patients, of whom 53 had stage IIC
(23.7%) and 18 (36.7%) had stage I1ID melanoma, under-
went postoperative radiotherapy. In the I1IC group, out
of 83 patients who were treated in the palliative setting,
47 (56.6%) patients received immunotherapy, 21 (25.3%)
patients received the targeted therapy, and in 12 (14.0%)
other treatment, mostly based on dacarbazine, was ap-
plied. In 4 patients two lines of systemic therapy were
administered. Among the 12 patients with 11D mela-
noma in whom palliative treatment was administered,
12 (66.7%), 5 (27.8%), and 1 (5.6.%) patient underwent
immunotherapy, targeted therapy, and other treatment,
respectively. The median follow-up time was 26.6 months
(range: 1.7-67.2).

Ethical approval for research

The study was conducted according to the guidelines
of the Declaration of Helsinki. As this was not an inter-
ventional or genetic study, ethical approval was provided
by the Bioethical Committee at Maria Sklodowska-Curie
National Research Institute of Oncology to release these
data without additional patient consent as patient con-
sent was deemed unnecessary (protocol code 3/2012 and
date of approval: 18 December 2012).

Statistical analysis

The statistical analysis was performed using Statis-
tica 13.3 software (TIBCO Software Inc, California, United
States). The Kaplan-Meier method was used to assess
the survival rates and the statistical significance was
estimated based on the log-rank test. OS and RFS were
calculated from the time of the diagnosis of lymph node
metastases to the date of death and disease recurrence,
respectively. Sex, age, primary tumour characteristics (lo-
cation, tumour thickness, ulceration and BRAF mutation
status), SLNB and lymphadenectomy details as well as
radiotherapy were investigated in the univariate analy-
sis. The variables with a p-value below 0.05 in univariate
analysis were assessed as significant and they were in-
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cluded in multivariate analysis in which the Cox propor-
tional hazard model was used.

Results
Overall survival

In the whole group, the median survival since the
diagnosis of melanoma was 34.2 months (95% Cl: 30.0—
38.2) and the median relapse-free survival (RFS) was
17.4 months (95% Cl: 14.9-21.2). At the time of the analy-
sis, 130 patients, 102 (45.5%) in stage IIIC and 28 (57.1%)
in stage I1ID, were dead. Among IIIC stage patients me-
dian OS was 36.2 months (95% Cl: 30.9-40.1) and in 1D
stage patients it was 27.8 months (95% Cl: 15.1-36.0).
Hazard ratio (HR) for death was significantly lower
among the IIIC patients (HR = —0.57; 95% Cl: 0.38-0.87;
p = 0.014). The 1-year, 2-year and 3-year OS rates com-
paring stages IIIC versus 1D were 94% vs. 73%, 78% vs.
57% and 63% vs. 49%, respectively (Figure 1).

The median survival in patients in whom the recur-
rence was observed during the analysed period was 34.2
months (95% Cl: 27.3-42.0) in those who underwent
systemic therapy, and 25.6 months (95% Cl: 20.1-31.5)
in those who did not. In patients who received systemic
therapy 3-year OS was 55% and for patients without sys-
temic therapy it was 40% (Figure 2). In the group of pa-
tients receiving systemic therapy a significant reduction
of HR was observed when compared to the untreated
group (HR = 0.84; 95% Cl: 0.58-1.22; p < 0.001).

After dividing the patients depending on the stage of
advancement similar correlations were observed in both
groups. Comparing patients with recurrent I11IC melano-
mas, the median survival was 34.6 months (95% Cl: 27.4—
44.4) and 27.0 months (95% Cl: 21.2-34.6) in those who
were treated with systemic therapies and in those who
were not, respectively. In patients who received systemic
therapy 3-year OS rate was 55% compared to the 42%
observed in patients who did not (Figure 3). Reduction
of HR was also demonstrated between I1IC melanoma
patients receiving systemic therapy or not (HR = 0.90;
95% Cl: 0.60-1.36; p < 0.001).

After recurrence of IlID melanoma, improved 3-year OS
rate was also observed in patients after systemic treatment
when compared to these untreated and was 52% and 27%,
respectively (Figure 4). Median survival was 28.3 months
(95% Cl: 18.7-46.6) in the group treated with systemic ther-
apy due to the relapse and 14.4 months (95% Cl: 8.6-45.5)
in the group with relapse and no systemic treatment. In
patients who underwent systemic therapy HR was 0.54
(95% Cl: 0.23-1.25; p < 0.001).

Relapse-free survival

The disease recurrence was observed in 137 (61.2%)
patients with the IlIC and in 33 (67.3%) patients with lID
melanomas. Locoregional recurrence was reported in
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Figure 1. OS curves in stage IlIC and IlID melanomas
(p = 0.018)
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Figure 2. OS curves in a whole study group stratified by
receiving systemic therapy or not (p = 0.348)
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Figure 3. OS curves in patients with IIC melanoma strati-
fied by receiving systemic therapy or not (p = 0.624)
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Figure 4. OS curves in patients with IlID melanoma strati-
fied by receiving systemic therapy or not (p = 0.154)

40 (29.2%) and 11 (33.3%) patients with IlIC and 111D mel-
anomas, respectively. Ninety-seven (70.8%) patients from
the I1IC subgroup and 22 (66.7%) from the 11D subgroup
had distant metastases. Patients with stage I1IC had
improved outcome (HR = —-0.51; 95% Cl: 0.35-0.75; p <
0.001), with a median RFS of 19.7 months (95% Cl: 16.2—
23.7) compared with stage I1ID in which the median was
8.9 months (95% Cl: 4.7-16.3). In patients with stage IIIC
melanomas 1-year RFS rates were 72%, 2-year RFS —51%
and 3-year RFS —39% and, in contrast, in I1ID melanomas
these rates were 58%, 29%, 13%, respectively (Figure 5).

Uni- and multivariate analysis for OS

Univariate analysis of negative prognostic factors for
OS in patients with stage IlIC and IlID melanomas was
performed with seventeen variables (Table 2). A signifi-
cant determinants of poorer OS were sex (p < 0.004), age
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Table 2. Uni- and multivariate analysis for overall survival (0S) among llIC and IlID melanoma patients

Factor Median OS (95% Cl: min—max.) P-value HR (95% Cl: min.-max.) P-value
Sex Female 41.3 (25.0-60.2) < 0.001 1 0.004
Male 29.6 (18.4-49.1) 1.89 (1.30-2.74)
Age group <65 37.3 (20.8-57.6) 0.031 1 0.022
> 65 30.8 (17.1-46.1) 1.53 (1.07-2.17)
Localization of primary Skin 34.2 (20.2-54.4) 0.363
tumour Mucosa 34.7 (10.7-40.2)
MUP 39.5 (19.1-55.8)
Localization of primary Head and neck 28.2 (12.5-38.1) 0.089
tumour Trunk 34.5 (19.3-54.6)
Upper limbs 30.2 (17.4-52.8)
Lower limbs 37.9 (24.8-57.1)
Other 30.0 (13.5-57.1)
MUP 39.5 (19.1-55.8)
Tumour thickness MUP 39.5 (19.1-55.8) 0.001
T1 53.4 (37.5-88.3)
™ 40.8 (32.2-66.0)
IE 39.8 (24.3-54.1)
T4 28.5 (15.0-51.9)
Ulceration Presence 30.0 (17.9-51.1) 0.039
Absence 41.0 (27.2-58.0)
Unknown or unspecified 39.5 (19.1-55.8)
BRAF mutation Presence 30.7 (16.8-52.8) 0.056
Absence 31.6 (19.3-46.6)
Not assessed 38.9 (21.2-61.6)
Satellitosis Presence 22.7 (10.7-34.5) 0.004 2.23 (1.31-3.78) 0.023
Absence 34.9 (20.8-54.6) 1
SLNB Performed 33.9 (18.5-53.0) 0.185
Not performed 34.3 (23.2-54.6)
Involved lymph nodes 0 45.4 (14.4-67.8) 0.626
after SLNB 1 41.4 (28.4-66.3)
>1 29.7 (21.0-50.7)
Extracapsular invasion Presence 34.3 (24.0-52.9) 0.057
of sentinel node Absence 454 (14.4-57.1)
Lymphadenectomy After positive SLNB 30.5 (20.2-51.7) 0.095
type After clinically (palpable) 34.9 (19.3-57.1)
nodes
Lymphadenectomy Cervical 33.9 (16.2-46.7) 0.014
location Axillary 27.6 (16.7-51.7)
Inguinal 40.9 (27.8-60.1)
Two-fields 34.5 (11.9-41.4)
Bilateral Yes 34.5 (19.9-54.6) 0.140
ymphadenectomy 27.3 (10.7-36.0)
1146 Advances in Dermatology and Allergology 6, December/2022
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Table 2. Cont.
Factor Median OS (95% Cl: min.-max.) P-value HR (95% Cl: min.—max.) P-value
Involved lymph 0 42.9 (22.7-63.5) 0.038
nodes after 1 34.6 (24.0-52.9)
lymphadenectomy
2-3 33.8 (21.1-51.7)
>3 28.3 (13.9-49.2)
N stage N1 38.8 (24.3-57.1) 0.006
N2 34.3 (21.2-55.5)
N3 28.5 (13.9-45.5)
Radiotherapy Performed 32.6 (18.2-53.8) 0.097

39.3 (24.8-57.1)

Not performed

0OS —overall survival, Cl — confidence interval, HR — hazard ratio, MUP — melanoma of unknown primary, SLNB — sentinel lymph node biopsy.

(p = 0.022), tumour thickness (p = 0.001), ulceration (p =
0.039), satellitosis (p = 0.004), number of involved nodes
at the pathology report on lymphadenectomy specimen
(p = 0.038) as well as lymphadenectomy location (p =
0.014) and N stage (p = 0.006). In multivariate analysis
using a Cox proportional hazards model and stepwise re-
gression, the negative predictors which met the criteria
of the statistical significance were male sex (HR = 1.89;
95% Cl: 1.30-2.74; p = 0.004), age of 65 and over (HR =
1.53; 95% Cl: 1.07-2.17; p = 0.022) and presence of satel-
litosis (HR = 2.23; 95% Cl: 1.31-3.78; p = 0.023).

Uni- and multivariate analysis for RFS

As in the analysis of prognostic factors affecting
0S, seventeen factors were taken into account in case
of RFS. The univariate analysis identified sex (0.001),
ulceration (0.031), BRAF mutation (< 0.001), satellitosis
(< 0.001), sentinel node biopsy (0.029), lymphadenec-
tomy type (0.036), number of involved nodes at the pa-
thology report on lymphadenectomy specimen (< 0.001)
and N stage (< 0.001) as significant prognostic factors.
In a multivariate Cox regression model, negative prog-
nostic factors for RFS were male sex (HR = 1.41; 95% Cl:
1.03-1.96; p = 0.033), presence of BRAF mutation (HR =
2.78; 95% Cl: 1.85-4.17; p < 0.001), presence of satellitosis
(HR = 2.38; 95% Cl: 1.47-3.85; p < 0.001) and N stage
(N2 = HR = 1.56; 95% Cl: 1.06-2.27 and N3 — HR = 2.04;
95% Cl: 1.43-2.94; p = 0.021) (Table 3).

Discussion

Recent studies have shown convincing evidence for
improvement of the clinical outcome within the patients
with advanced melanomas undergoing a novel adjuvant
therapy [20]. The PD-1 inhibitors and BRAF/MEK inhibi-
tors intended be used in an adjuvant setting significantly
lower the risk of recurrence, death and the probability of
development of distant metastasis [21, 22]. The encour-
aging results obtained in the initial trials allowed the in-
troduction of these methods to clinical practice, however,
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they should be reviewed and carefully analysed in view
of the new staging system which mainly concerned stage
Il melanomas.

High-risk melanomas are associated with equal to or
greater than 50% risk of recurrence or death in 5-year
perspective [23]. The introduction of the 8™ AJCC mela-
noma staging system caused controversies, nonetheless,
it allowed to divide more accurately subgroups at high
risk of relapse and death from the heterogeneous stage
Il group [24, 25]. The predicted 5-year OS in accordance
with the 7t AJCC staging system varied from 78% to
40% (IIIA-C) and after the 8" update from 93% to 32%
(INA-D) [19]. In the direct comparison between IIIC and
11D stages, 5-year OS was significantly higher in the IlIC
melanomas (69%) than in llID (32%) whereas IlID stage
was rather comparable to stage IV [26, 27]. The increas-
ing stage of the disease advancement, in accordance
with novel staging, particularly affects the RFS as well
and among stage IIIC 1-year RFS about 50% and among
11D about 30% was reported [28]. Especially high rates of
recurrence and risk of death shortly after the lymph node
dissection was observed in IlID melanoma, however, sig-
nificant improvement of the clinical outcome, reported
in recently completed clinical trials under novel therapies
in adjuvant settings, seemed to indicate that adjuvant
treatment is justified and can provide a decreased risk
of the disease relapse in both IlIC and lID groups [29]. It
should be noted that patients who suffered from stage
11D melanoma constitute a minority within stage Ill (4—
5%), however, due to the poor prognosis, the analysis of
this group seems to be particularly important [30].

In this study, special attention was paid to the group of
patients with locoregional advanced melanoma in whom
there were both major changes in classification and treat-
ment in recent years, but the adjuvant therapy has not
yet been available. Among the presented study sample,
OS rates observed in IlIC and IlID groups were slightly im-
proved than in patients analysed by the AJCC Expert Panel
[26]. The reason is twofold: first, in the presented study the
patients had access to novel palliative therapies after the
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Table 3. Uni- and multivariate analysis for relapse-free survival (RFS) among IlIC and 111D melanoma patients

Factor Median 0OS (95% ClI: P-value HR (95% Cl: P-value
min.-max.) min.—-max.)
Sex Female 22.9 (10.8-41.5) 0.001 1 0.033
Male 14.1 (7.4-31.3) 1.41 (1.03-1.96)
Age group <65 20.1 (9.2-34.6) 0.450
> 65 13.0 (7.6-33.4)
Localization of primary Skin 16.7 (8.4-34.5) 0.512
tumour Mucosa 9.3 (3.7-32.5)
MUP 23.3 (6.7-37.8)
Localization of primary Head and neck 8.7 (4.3-27.4) 0.151
tumour Trunk 15.7 (8.3-33.3)
Upper limbs 14.1 (8.3-31.9)
Lower limbs 23.0 (11.0-38.7)
Other 9.3 (3.9-32.5)
MUP 23.3 (6.7-37.8)
Tumour thickness MUP 23.3 (6.7-37.8) 0.068
T 39.6 (21.2-57.4)
T2 21.6 (8.9-34.4)
T3 21.6 (11.4-36.0)
T4 14.7 (7.3-32.1)
Ulceration Presence 15.5 (7.9-33.2) 0.031
Absence 22.9 (9.5-38.4)
Unknown or unspecified 23.3 (6.7-37.8)
BRAF mutation Presence 13.3 (6.4-25.6) < 0.001 3.45 (2.33-5.26) < 0.001
Absence 14.9 (8.3-32.5) 2.78 (1.85-4.17)
Not assessed 27.2 (12.1-44.3) 1
Satellitosis Presence 7.9 (4.3-12.2) < 0.001 2.38 (1.47-3.85) < 0.001
Absence 18.9 (9.2-35.2) 1
SLNB Performed 19.4 (10.6-38.0) 0.029
Not performed 15.9 (6.4-31.3)
Involved lymph nodes 0 33.3 (13.6-55.9) 0.312
after SLNB 1 218 (11.3-37.4)
>1 16.5 (9.5-33.6)
Extracapsular invasion of ~ Presence 20.2 (10.8-37.4) 0.262
sentinel node Absence 17.4 (8.6-44.3)
Lymphadenectomy type  After positive SLNB 18.4 (7.3-34.6) 0.237
After clinically (palpable) nodes 17.0 (10.2-34.0)
Lymphadenectomy Cervical 15.3 (5.5-26.2) 0.036
location Axillary 14.9 (7.8-32.2)
Inguinal 21.8 (10.3-41.5)
Two-fields 10.2 (0.2-11.9)
Bilateral Yes 15.5 (3.7-27.3) 0.153
lymphadenectomy No 175 (8.3-34.7)
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Table 3. Cont.
Factor Median OS (95% Cl: P-value HR (95% Cl: P-value
min.-max.) min.-max.)
Involved lymph nodes 0 26.2 (10.8-41.8) < 0.001
after lymphadenectomy 1 23.0 (12.4-35.5)
2-3 19.1 (9.2-35.7)
>3 9.5 (4.7-22.0)
N stage N1 25.7 (11.9-39.3) < 0.001 1 0.021
N2 16.2 (9.2-37.8) 1.56 (1.06-2.27)
N3 11.7 (5.4-22.9) 2.04 (1.43-2.94)
Radiotherapy Performed 21.0 (9.2-33.3) 0.316

Not performed

164 (7.9 - 34.7)

0S —overall survival, Cl - confidence interval, HR — hazard ratio, MUP — melanoma of unknown primary, SLNB — sentinel lymph node biopsy.

recurrence, and second, patients with in-transit metastasis
were excluded from the analysis. Nonetheless, both the
poorer prognosis in patients with stage 111D melanomas
and the significant improvement in the clinical outcome in
the group of patients who underwent novel palliative ther-
apies at relapse were confirmed. Analysis of independent
factors for worsening OS and RFS outcomes in patients
with locoregionally advanced melanoma was widely de-
scribed and our study confirmed that demographic factors
such as sex and age are significant in this specific group
[31-33]. However, only male gender, age over 65, and the
presence of satellitosis were negative risk factors for OS
confirmed by the multivariate analysis in this study. The
particularly important prognostic factors affecting RFS,
as confirmed by the multivariate analysis, are male sex,
presence of BRAF mutation, presence of satellitosis and
increase in N stage. The stratifying risk in patients with
stage Il melanomas is especially important and the novel
diagnostic methods, on par with statistical data, may en-
hance this process and reduce the side effects of novel
therapies in a group of patients who will not benefit from
the treatment [34].

Conclusions

The survival of patients with locoregionally advanced
melanomas is significantly better than that observed in
the historical groups, however, it is still unsatisfactory.
We have analysed the current outcomes of the newly
distinguished highest risk subgroups of stage Ill mela-
nomas: [lIC and 11D and confirmed clear differences
between them in terms of prognosis, poor RFS but sig-
nificantly better OS as compared to this observed in the
original AJCC cohort, what may be related to the impact
of introduction of novel active therapies used at the dis-
ease relapse. In a retrospective analysis of patients with
recurrent melanoma, an improvement in life expectancy
and a reduction in HR were observed in the group treated
with systemic therapies. The results of this analysis show
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sex, age, tumour thickness, ulceration, satellitosis, dif-
ferent lymphadenectomy location, number of involved
nodes reported in the lymphadenectomy specimen and
N stage as important prognostic factors for OS in pa-
tients with I1IC and 111D melanoma. Similarly, sex, ulcer-
ation, BRAF mutation, satellitosis, sentinel node biopsy,
lymphadenectomy type, number of involved nodes re-
ported in the lymphadenectomy specimen and N stage
were significant prognostic factors for RFS. Successful
prevention and treatment of metastatic disease, mostly
due to adjuvant therapies developed in recent years,
should in the nearest future synergistically improve pa-
tients’ survival.

Acknowledgments

Marcin Zietek and Marcin Zdzienicki equally contrib-
uted,

The study was performed in the Wroclaw Compre-
hensive Cancer Center, Maria Sklodowska Curie-National
Research Institute of Oncology in Warsaw and in Cracow
and Gliwice branches of Maria Sklodowska Curie-Nation-
al Research Institute of Oncology in Warsaw. The work
should be attributed to the Wroclaw Comprehensive Can-
cer Center, Maria Sklodowska Curie-National Research In-
stitute of Oncology in Warsaw and in Cracow and Gliwice
branches of Maria Sklodowska Curie-National Research
Institute of Oncology in Warsaw.

This research was financed through statutory subsi-
dies by the Minister of Science and Higher Education as
part of the Wroclaw Medical University Department of
Oncology research grant: SUB.C280.22.001. Data collec-
tion for this study was supported (from 2018 to 2020) by
the Polish Society of Surgical Oncology.

Conflict of interest

Piotr Rutkowski has received honoraria for lectures
and Advisory Boards from BMS, MSD, Novartis, Pierre

1149



Marcin Zietek, Marcin Zdzienicki, Jedrzej Wierzbicki, Bozena Cybulska-Stopa, Maria Krotewicz, Wojciech tobaziewicz,
Wojciech M. Wysocki, Grazyna Kamifiska-Winciorek, Maria Turska-d’Amico, Piotr Rutkowski

Fabre, Sanofi and Merck. Wojciech M. Wysocki has re-
ceived honoraria for lectures and Advisory Boards from
BMS, MSD, Novartis, Pierre Fabre and Roche. Marcin
Zietek has received honoraria for lectures and Advisory
Boards from BMS, MSD, Novartis, Pierre Fabre and Roche.

—_

w

ol

10.

11.

12.

13.

14.

15.

16.

17.

18.

References

. Rutkowski P, Wysocki WM, Switaj T, Jeziorski A. Progress

in adjuvant treatment of melanoma patients. Nowotwory
J Oncol 2018; 68: 140-5.

. Lasithiotakis KG, Leiter U, Eigentler T, et al. Improvement

of overall survival of patients with cutaneous melanoma
in Germany, 1976-2001: which factors contributed? Cancer
2007; 109: 1174-82.

. Schadendorf D, Fisher DE, Garbe C, et al. Melanoma. Nat Rev

Dis Primers 2015; 1: 15003.

Wysocki WM, Grela-Wojewoda A, Jankowski M. Fallen dog-
mas: recent advances in locoregionally advanced melano-
ma. Pol Arch Intern Med 2021; 131: 464-8.

. Spagnolo F, Boutros A, Tanda E, Queirolo P The adjuvant

treatment revolution for high-risk melanoma patients.
Semin Cancer Biol 2019; 59: 283-9.

. Ives NJ, Suciu S, Eggermont AMM, et al. Adjuvant interferon-

for the treatment of high-risk melanoma: an individual pa-
tient data meta-analysis. Eur J Cancer 2017; 82: 171-83.

. Dummer R, Schadendorf D, Ascierto PA, et al. Integrating

first-line treatment options into clinical practice: what’s new
in advanced melanoma? Melanoma Res 2015; 25: 461-9.

.Bomar L, Senithilnathan A, Ahn C. Systemic therapies for

advanced melanoma. Dermatol Clin 2019; 37: 409-23.

. Broman KK, Dossett LA, Sun J, et al. Update on BRAF and

MEK inhibition for treatment of melanoma in metastatic,
unresectable, and adjuvant settings. Expert Opin Drug Saf
2019; 18: 381-92.

Dimitriou F, Long GV, Menzies AM. Novel adjuvant options
for cutaneous melanoma. Ann Oncol 2021; 32: 854-65.
Bregman B, Teitsson S, Orsini |, et al. Cost-utility analysis of
nivolumab in adjuvant treatment of melanoma in France.
Dermatol Ther 2020; 10: 1331-43.

Hoffner B, Benchich K. Trametinib: a targeted therapy in
metastatic melanoma. ) Adv Pract Oncol 2018; 9: 741-5.
Garbe C, Amaral T, Peris K, et al. European consensus-based
interdisciplinary guideline for melanoma. Part 2: treatment
—update 2019. Eur J Cancer 2020; 126: 159-77.

Gil J, taczmanska |, Sasiadek M, Zietek M. Personalised
medical management of patients with melanoma (part 1).
Nowotwory/) Oncol 2021; 71: 169-75.

Gil J, taczmanska |, Sasiadek M, Zietek M. Personalised
medical management of patients with melanoma (part 2).
Nowotwory/) Oncol 2021; 71: 251-4.

Eggermont AMM, Chiarion-Sileni V, Grob JJ, et al. Adjuvant
ipilimumab versus placebo after complete resection of stage
Il melanoma: long-term follow-up results of the European
Organisation for Research and Treatment of Cancer 18071
double-blind phase 3 randomised trial. Eur J Cancer 2019;
119: 1-10.

Weber J, Mandala M, Del Vecchio M, et al. Adjuvant nivolum-
ab versus ipilimumab in resected stage Ill or IV melanoma.
N EnglJ) Med 2017; 377: 1824-35.

Eggermont AMM, Blank CU, Mandala M, et al. Adjuvant
pembrolizumab versus placebo in resected stage Ill mela-
noma. N EnglJ Med 2018; 378: 1789-801.

1150

19.

20.

21.

22.

23.

24.

25

26.

27.

28.

29.

30.

31

32.

33.

34.

Keung EZ, Gershenwald JE. The eighth edition American Joint
Committee on Cancer (AJCC) melanoma staging system:
implications for melanoma treatment and care. Expert Rev
Anticancer Ther 2018; 18: 775-84.

Eggermont AMM, Robert C, Ribas A. The new era of adjuvant
therapies for melanoma. Nat Rev Clin Oncol 2018; 15: 535-6.
Ascierto PA, Del Vecchio M, Mandala M, et al. Adjuvant
nivolumab versus ipilimumab in resected stage I11B-C and
stage IV melanoma (CheckMate 238): 4-year results from
a multicentre, double-blind, randomised, controlled, phase
3 trial. Lancet Oncol 2020; 21: 1465-77.

Long GV, Hauschild A, Santinami M, et al. Adjuvant dab-
rafenib plus trametinib in stage Ill BRAF-mutated melano-
ma. N Engl) Med 2017; 377: 1813-23.

Fecher LA, Flaherty KT. Where are we with adjuvant therapy
of stage Ill and IV melanoma in 20097 J Natl Compr Canc
Netw 2009; 7: 295-304.

Mo R, Chen C, Mi L, et al. Skin melanoma survival is not
superior in females in the new stage 111D of the 8th edition
of the staging system: an analysis of data from the Surveil-
lance, Epidemiology, and End Results (SEER) database. Ann
Transl Med 2020; 8: 1381.

. Grob JJ, Schadendorf D, Lorigan P, et al. Eighth American

Joint Committee on Cancer (AJCC) melanoma classification:
let us reconsider stage IIl. Eur J Cancer 2018; 91: 168-70.
Gershenwald JE, Scolyer RA, Hess KR, et al. Melanoma stag-
ing: Evidence-based changes in the American Joint Com-
mittee on Cancer eighth edition cancer staging manual.
CA Cancer ] Clin 2017; 67: 472-92.

Kanaki T, Stang A, Gutzmer R, et al. Impact of American Joint
Committee on Cancer 8th edition classification on staging
and survival of patients with melanoma. Eur J Cancer 2019;
119: 18-29.

Eggermont AMM, Blank CU, Mandala M, et al. Prognos-
tic and predictive value of AJCC-8 staging in the phase Il
EORTC1325/KEYNOTE-054 trial of pembrolizumab vs placebo
in resected high-risk stage Ill melanoma. EurJ Cancer 2019;
116: 148-57.

Mason R, Au L, Ingles Garces A, Larkin J. Current and emerg-
ing systemic therapies for cutaneous metastatic melanoma.
Expert Opin Pharmacother 2019; 20: 1135-52.

Haydu LE, Lo SN, McQuade JL, et al. Cumulative incidence
and predictors of cns metastasis for Patients With American
Joint Committee on Cancer 8th Edition Stage Ill Melanoma.
J Clin Oncol 2020; 38: 1429-41.

Barbour AP, Tang YH, Armour N, et al. BRAF mutation status
is an independent prognostic factor for resected stage I11B
and llIC melanoma: implications for melanoma staging and
adjuvant therapy. Eur J Cancer 2014; 50: 2668-76.

Balch CM, Gershenwald JE, Soong SJ, et al. Multivariate anal-
ysis of prognostic factors among 2,313 patients with stage
Il melanoma: comparison of nodal micrometastases versus
macrometastases. J Clin Oncol 2010; 28: 2452-9.

Jacquelot N, Pitt JM, Enot DP, et al. Immunophenotyping of
stage Il melanoma reveals parameters associated with pa-
tient prognosis. J Invest Dermatol 2016; 136: 994-1001.

Lee JH, Saw RP, Thompson JF, et al. Pre-operative ctDNA
predicts survival in high-risk stage Il cutaneous melanoma
patients. Ann Oncol 2019; 30: 815-22.

Advances in Dermatology and Allergology 6, December/2022



