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ABSTRACT

Introduction: In recent years, an increasing
trend in the incidence of melanoma has been
observed in Europe. Although early diagnosis
and prompt intervention with local resection
often results in positive outcomes, conversely,
metastatic disease is still clinically challenging
with a poor prognosis and a 5-year survival of
around 30%. The growing awareness of mela-
noma biology and of antitumor immune
responses has allowed the development of novel
therapies targeted at specific molecular alter-
ations occurring at advanced stages. This real-
world analysis examined patients with mela-
noma in Italy, focusing on treatment patterns,
outcome, time to discontinuation (TTD), and
resource consumption.
Methods: Two retrospective observational
analyses were conducted for BRAF? patients
with metastatic melanoma and those with a

positive sentinel lymph node biopsy in an
adjuvant setting, retrieving data from the
administrative databases covering 13.3 million
residents. The cohort melanoma BRAF? in
metastatic setting comprised 729 patients with
targeted therapy (TT) (n = 671 with TT as first
line and 79 as second line).
Results: Median TTD was 10.6 months in first
line and 8.1 months in second line. Median
overall survival from the start of first TT line was
27 months and was 11.8 months for patients
with brain metastasis. In the dabrafenib plus
trametinib patients, main healthcare resource
consumption tended to increase in the presence
of brain metastasis. The cohort with a positive
sentinel lymph node biopsy under adjuvant
therapy (n = 289) included 8% patients treated
with dabrafenib plus trametinib or tested
BRAF?, 5% BRAF wild-type, and 10% under
immunotherapy.
Conclusion: Our findings provided an overview
on TT utilization on metastatic melanoma
patients in real clinical practice and highlighted
an increased burden in brain metastatic
patients.
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Key Summary Points

Why carry out this study?

In recent decades, the number of
melanoma have been constantly on the
rise, especially in white people. While,
with an early diagnosis and a prompt local
resection, prognosis is favorable in most
cases, metastatic melanoma can be a fatal
disease and thus still represents an open
clinical challenge.

Mutations of the gene BRAF (v-raf murine
sarcoma viral oncogene homolog B1) are
frequently found in malignant melanoma
and represent a therapeutic target for
patients with advanced or metastatic
stages.

Little evidence is available in the Italian
clinical practice context. This study was
undertaken to provide an overview on the
management of advanced melanoma in
Italian real clinical practice, focusing on
the role of novel targeted therapies in
patients with BRAF-mutated metastatic
disease and those with a positive sentinel
lymph node biopsy in an adjuvant setting.

What was learned from the study?

Our data describe the journey of BRAF
melanoma-mutant patients in Italian
clinical practice, providing an overview of
their therapeutic patterns and outcomes
that could be of support for healthcare
organizational management.

Median overall survival and healthcare
resource consumption revealed an
increased burden in the presence of brain
metastasis.

Real-world data emerging from the present
analysis were consistent and
complemented the available literature on
this topic, suggesting the use of such data
could represent a useful tool to integrate
the evidence generated by randomized
controlled clinical trials.

The results highlighted how brain
metastases are associated with noticeably
reduced survival, and also imply a
relevant burden for both clinicians and
the healthcare system, suggesting that this
specific setting deserves further efforts in
management optimization.

DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract to facilitate
understanding of the article. To view digital
features for this article go to https://doi.org/10.
6084/m9.figshare.23283902.

INTRODUCTION

Melanoma is one of the most aggressive skin
cancers, although less common than other
forms, and originates from the malignant
transformation and uncontrolled proliferation
of melanocytes [1]. Sun exposure has always
been considered a causal factor for melanoma,
along with genetic susceptibility. Intermittent
and prolonged exposure seems to play a greater
role than the age at which one is exposed to the
sun, although exposure in childhood/adoles-
cence results in a greater risk than at older ages
[2, 3]. About 85% of cutaneous melanoma aris-
ing annually worldwide affect populations in
North America, Europe, and Oceania, with the
highest incidence in white people [4]. In recent
years, an increasing trend in the incidence of
melanoma has been reported for Europe which
will likely continue in the next decades [5].

The Italian Cancer Registry Association
(Associazione Italiana Registri Tumori) reported
an incidence of around 12,700 new diagnoses of
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melanoma in Italy for year 2022 [6]. The age-
standardized 5-year survival of patients with
melanoma in Italy is 88% in males and 91% in
females, higher than that of most other cancers
[6]. The majority of new diagnoses are in the
early stage with a positive prognosis after local
resection [7]. However, in the setting of meta-
static disease, the prognosis is very poor, with a
5-year survival of around 30% [8].

The most recent guidelines by an expert
panel of the European Society for Medical
Oncology included updated recommendations
for the management of cutaneous melanoma,
focusing on diagnosis, treatments, and follow-
up [9]. Suspicious pigmented lesions are com-
monly evaluated using the so-called ‘‘ugly
duckling’’ and the ‘ABCD’ rule: Asymmetry,
Border irregularities, Color heterogeneity,
Dynamics (intended as changes in color, eleva-
tion, or size) [9]. In suspected cases, the diag-
nostic path requires a full-thickness excisional
biopsy with an adequate excised tissue margin
followed by histology evaluation [9, 10].

Molecular characterization through muta-
tional analysis for actionable mutations (the
ones that can impact the clinical decisions) is
mandatory in patients with resectable or unre-
sectable disease (stages III–IV), and strongly
recommended in high-risk resected melanoma
(stage IIC), but not for earlier stages (I or
IIA–IIB) [10].

In situ and pT1a melanoma are generally
treated by a wide local excision with safety
margins based on the tumor thickness. For later
stages, further investigations are needed, given
that the risk of sentinel lymph node metastases
is significantly increased.

Over the last decade, a remarkable improve-
ment in the management of advanced mela-
noma has been possible for the growing
awareness of disease biology and the mecha-
nisms of antitumor immune responses, which
have allowed a more reliable approach to sys-
temic therapies. In particular, a real revolution
of the therapeutic landscape occurred after the
introduction of immune checkpoint blockade
with anti-CLTA-4 and anti-PD-1 antibodies, and
the simultaneous results of selective inhibition
of the MAP kinase pathway with BRAF and MEK

inhibitors. These agents, initially used as
monotherapies, and then also as combinations,
provided significant clinical benefit at the
unresectable stage III and metastatic stage IV
patients. The following step was to assess their
applicability as adjuvant therapy for high-risk
resected stage III melanoma [11]. The BRAF-
targeted agents currently approved by the Ital-
ian Medicine Agency (AIFA) for reimbursement
by the National Health System (NHS) for unre-
sectable metastatic melanoma are vemurafenib
(VEM) alone or in association with cobimetinib
(COB) since September 2016 [12], dabrafenib
(DAB) alone or with trametinib (TRA) since
January 2017 [13], and encorafenib (ENC) in
association with binimetinib (BIN) since March
2020 [14]. In December 2019, dabrafenib plus
trametinib were also approved as adjuvant
therapies for BRAF? patients with previously
resected stage III melanoma with lymph node
involvement [15]. In the same period, AIFA also
released the new therapeutic indications and
approved reimbursement of adjuvant treatment
with pembrolizumab monotherapy [16] or
nivolumab monotherapy [17], regardless of
BRAF mutation status. To date, there is no
approved treatment in Italy in the setting of
stage II resected melanoma.

With the aim to obtain insights into the
management of melanoma patients in clinical
practice in Italy, we have performed a real-world
analysis on the treatment patterns of patients
with metastatic melanoma, with a focus on
BRAF? patients under target therapies (TT),
exploited their outcomes in terms of overall
survival, time to discontinuation and resource
consumption. Furthermore, a description of
patients with a positive sentinel lymph node
biopsy and the treatment received has been
provided.

METHODS

Data Source

The data for the analysis were collected from
the administrative, laboratory, and pathological
anatomy databases of a sample of Italian Local
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Health Units (LHUs) across Italy, for a total
coverage of around 13.3 million health-assisted
subjects. Specifically, the following administra-
tive databases were used: demographic database
to get demographic information as age, sex,
date of death; pharmaceuticals database for data
on drugs reimbursed by the NHS as Anatomical-
Therapeutic Chemical (ATC) code, number of
units per package, number of packages dis-
pensed, unit cost per package, prescription date;
hospitalization database to collect discharge
diagnosis codes classified according to the
International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM),
diagnosis-related group (DRG), and DRG-related
charge; and the outpatient specialist service
database reporting information about diagnos-
tic tests and visits delivered. The data collected
from administrative databases were linked with
those retrieved from the pathological anatomy
and laboratory databases, available in some
LHUs, containing, respectively, the data con-
cerning the histopathological examination and
the laboratory test values.

In order to guarantee patient privacy, an
anonymous univocal numeric code (Patient ID)
was assigned to each beneficiary. The Patient ID
permitted electronic linkage between the data-
bases. No identifiers related to patients were
provided. The anonymous code ensured the
anonymity of the extracted data in full com-
pliance with EU Data Privacy Regulation
2016/679 (GDPR) and Italian D.lgs. no.
196/2003, as amended by D.lgs. no. 101/2018.
Furthermore, all the results have been produced
exclusively in aggregate, so that it was not
possible to identify the patients involved in the
analysis from the extracted data, either directly
or indirectly.

Patients’ informed consent was waived on
the basis of the pronouncement of the Data
Privacy Guarantor Authority (General Autho-
rization for personal data treatment for scien-
tific research purposes—no. 9/2014, December
11, 2014—published on the Official Gazette no.
301 on December 30, 2014), which states that
data treatment is authorized without patient
informed consent when the collection is
impossible due to organizational reasons.

This observational study was performed in
accordance with the principles of the Declara-
tion of Helsinki. The project from which the
analyses were drawn has been notified and
approved by the local Ethics Committee of the
LHUs involved in the study (Ethics Committee
names, approval numbers, and dates are
detailed in Supplementary Table S1).

Analysis Design

Two retrospective observational analyses were
carried out on two separate cohorts: one
focused on BRAF? patients with melanoma in a
metastatic setting, the other on patients with
melanoma in an adjuvant setting with a posi-
tive sentinel lymph node biopsy. The two
analyses are described separately in the follow-
ing sections.

Cohort Melanoma BRAF Positive in Metastatic
Setting
This cohort included all patients matching at
least one of the following criteria: (1) at least a
prescription for BRAF TT, namely
dabrafenib ? trametinib (DAB ? TRA) (ATC
codes L01XE23 ? L01XE25) or vemu-
rafenib ? cobimetinb (VEM ? COB) (ATC codes
L01XE15 ? L01XE38) or binimetinib ? enco-
rafenib (BIN ? ENC) (ATC codes
L01XE41 ? L01XE46) from 1 January 2017 to 30
June 2021. From December 2019, treatment
with DAB ? TRA could also be prescribed to
patients in adjuvant settings [15], hence
patients with DAB ? TRA were included from
this date only if they did not have surgery or if
starting such treatments after at least 16 weeks
post-surgery; (2) at least one hospitalization
with discharge diagnosis of melanoma (ICD-9-
CM codes: 172.x) from 1 January 2010 to 30
June 2021 and evidence of metastasis (ICD-9-
CM codes: 196–198) from 1 January 2010 to 30
June 2021 and at least one prescription for
immunotherapy (IO) (ATC code: nivolumab:
L01XC17, pembrolizumab: L01XC18) from 1
January 2017 to 30 June 2021 and tested BRAF-
positive (from the pathological anatomy data-
base) from 1 January 2010 to 30 June 2021.
Among all included patients, the presence of
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radiotherapy (ICD-9-CM V58.0, procedural
codes 92.2, 92.3) from the index date onwards
was assessed.

Patients who tested negative for BRAF or
with unknown mutational status were not
included in the analysis. Exclusion criteria were
applied based on the therapy encountered dur-
ing the inclusion period, and a detailed expla-
nation is provided in Supplementary Appendix
S1. The number of treatment lines identified
during the inclusion period was determined by
looking through the whole data availability
period within the databases (indicatively from 1
January 2010 to June 2021 at the latest). The
therapies considered were TT, IO, and non-
specific chemotherapy (CT, identified as the
presence of ATC L01—excluding TT– or by DRG
410 or by procedure code 99.25). The first line
with CT was considered only in the presence of
evidence of melanoma diagnosis prior to the
initiation of the line if no previous other can-
cers were identified and if it ended no more
than 1 year before a subsequent line initiation.
Patients were then stratified by first and second
lines, and further subgrouped by type of thera-
peutic class prescribed (cohorts TT, IO, CT). The
analyses were then focused on patients with TT.
Characteristics collected at the time of first or
second TT line initiation were age, sex, and
presence within the database of brain metas-
tases (ICD-9-CM code 198.3).

Furthermore, a focused analysis was con-
ducted to estimate the mean daily dosage
administered in patients with DAB ? TRA, cal-
culated in patients with at least two prescrip-
tions, as total mg from the first to last
prescription divided by the number of days
between the first and last prescription. Health-
care resource consumption in patients with
DAB ? TRA with brain metastasis (in terms of
number of prescriptions of TT, other drugs,
hospitalizations, specialist visits, and diagnostic
tests) was also evaluated.

Cohort with Adjuvant Therapy for Melanoma
with a Positive Sentinel Lymph Node Biopsy
The patients included in this cohort had at least
a record for positive biopsy of sentinel node (list
codes reported in Supplementary Appendix S2),
and surgical intervention (ICD-9-CM codes

86.2, 86.3, 86.4) from January 2019 to June
2021, who were grouped based on their records
as follows: (1) subgroup BRAF? : at least one
prescription for DAB ? TRA in patients within
16 weeks from surgery for patients treated
starting from December 2019 OR tested positive
for the BRAF test; (2) subgroup wild-type: BRAF
tested AND BRAF negative; (3) subgroup BRAF
unknown mutational status: patients with at
least one prescription for IO (nivolumab and
pembrolizumab) within 16 weeks from surgical
intervention, starting from December 2019; and
(4) subgroup patients not treated: patients
without TT or IO. The index date was the date of
treatment except for the untreated group, for
whom the date of surgery was defined as index
date. Patients previously treated with target or
immune therapy were not considered. Lymph
node dissection was evaluated by the presence
of procedure codes 40.30, 40.40, 40.50.

Statistical Analysis

All the analyses were performed as descriptive.
Means with standard deviations (SD) and
medians were calculated for continuous vari-
ables, and for frequencies and percentages (%)
for categorical variables. Kaplan–Meier curves
were reported to evaluate the overall survival
(OS) of TT patients in each line, defined as the
time (in months) from therapy initiation to the
date of death for any cause plus 1 day (OS was
censored at the date of the end of database
availability), and to evaluate the time to dis-
continuation (TTD) of each TT line, defined as
time (in months) from therapy start to perma-
nent discontinuation (plus last prescription
duration for live patients, date of death plus
1 day for patients; TTD was censored at the date
of the end of database availability). For patients
in each line, the duration of treatment based on
the period covered by the specific therapy pre-
scribed have also been computed.

According to ‘‘Opinion 05/2014 on
Anonymisation Techniques’’ drafted by the
‘‘European Commission Article 29 Working
Party’’, the analyses involving B 3 patients were
not reported (NR), as potentially attributable to
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Fig. 1 Flow-chart of patients’ selection. TT targeted therapy
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single individuals. All the statistical analyses
were conducted using STATA SE, v.17.0.

RESULTS

Cohort Melanoma BRAF1 in Metastatic
Setting

A total of 873 patients with metastatic mela-
noma was identified by the presence of TT or IO
therapies and melanoma discharge diagnosis.
Among them, 83.5% (n5 729) were either
treated with TT therapies or tested positive for
BRAF? and with IO: these were defined as
BRAF? and included in the study cohort
(Fig. 1), while the remaining patients were not

considered since their mutational status was
unknown (n5 57) or tested BRAF negative
(n 5 87).

The first line of treatment is mostly repre-
sented by TT therapy (92.0%, n = 671, of which
577 with DAB ? TRA, 10 with BIN ? ENC, 84
with VEM ? COB), followed by a small propor-
tion of patients with IO (5.5%, n = 40) and with
CT (2.5%, n = 18). Among metastatic mela-
noma BRAF? patients in second line (n = 211),
37.4% (n = 79) received TT, 41.2% (n = 87)
received IO and 21.4% (n = 45) were treated
with CT. In the overall cohort melanoma BRAF
positive in metastatic setting, 16.5% (n = 120)
of patients had a radiotherapy after the inclu-
sion in the analysis.

Table 1 Treatment lines considering the whole study period by type of therapy

First line Second line n % Mean days to next Still in first line

DAB ? TRA

(n = 577)

– 460 79.7 232 (50.4%)

CT 36 6.2 134

IO 73 12.7 81

Other TT 8 1.4 116

BIN ? ENC

(n = 10)

– 9 90.0 9 (100%)

IO NR 62

VEM ? COB

(n = 84)

– 49 58.3 10 (20.4%)

CT 7 8.3 98

IO 12 14.3 93

Other TT 16 19.0 113

CT

(n = 18)

BIN ? ENC NR

DAB ? TRA 12 66.7 156

Other TT 5 27.8 195

IO

(n = 40)

DAB ? TRA 33 86.8 97

Other TT 5 13.2 93

Other linesa NR

BIN ? ENC binimetinib plus encorafenib; DAB ? TRA dabrafenib plus trametinib; VEM ? COB vemurafenib plus
cobimetinb; CT chemotherapy; IO immunotherapy; TT targeted therapy; NR not reported
aOther lines in which TT is prescribed as third or fourth line
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Treatment sequences are reported in Table 1:
in the DAB ? TRA group (n = 577, mean follow-
up: 15.2 ± 12.9 months), 460 patients that did
not move to a second line, 12.7% switched to
IO, around 6.2% switched to CT and 1.4% to
other TT. Pattern of treatment sequences for
each calendar year is reported in Supplementary
Table S2.

Almost all patients with BIN ? ENC were still
in first line at the end of the study: this result
should be interpreted considering that those
patients had a mean follow-up of
4.5 ± 2.7 months. Among the VEM ? COB
group (n = 87, mean follow-up:
26.4 ± 22.1 months) 19% switched to another
TT as second line, followed by 14.3% and 8.3%
that switched to IO and CT as second line,
respectively. Most patients (66.7%) with CT in
first line moved to DAB ? TRA and 27.8% to
other TT. Lastly, 86.8% patients with IO in first
line switched to DAB ? TRA. The different pat-
tern of treatment sequences for each calendar
year is reported in Supplementary Fig. 1.

As reported in Table 2, around 60% patients
treated with TT were male, and the mean age at
start of first-line treatment was 60 years
(59.4 years in DAB ? TRA, 59.8 years in
BIN ? ENC, 63.8 years in VEM ? COB). Of the
79 patients treated with TT as second line (62%
male), overall mean age was 62 years: 60.9 years
among BIN ? ENC, 62.9 years among
DAB ? TRA, 57.1 years VEM ? COB patients.
Considering patients with at least a metastasis
reported in the administrative databases
(n = 323 in first line and 44 in second line),
brain metastases were detected in 37.8% of TT
patients in first line, specifically 35.5% in
DAB ? TRA- and 51% in VEM ? COB-treated
patients and in 47.7% of patients in second line.

Patients with TT in first line were followed-
up for a median time of 11.3 months, during
which 37% of patients died, and this proportion
reached 74.6% among patients with brain
metastasis (n = 122). During a median follow-
up of 9.7 months, 44.3% of patients in second
TT line died. Median (95% CI) overall survival
from the start of first TT line was of 27

Fig. 2 Overall survival of a all patients with TT as first line, b of brain metastatic patients with TT as first line. TT targeted
therapy
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(23.2–31.1) months (Fig. 2a), and of 11.8
(10.0–16.0 months) for patients with brain
metastasis (Fig. 2b).

Regarding patients with TT as second line,
median survival was of 13.9 months (Fig. 3).
Due to the low sample size, the overall survival
of patients in second line with brain metastasis

could not be calculated. Median [95% CI] time
to discontinuation was of 10.6 [9.5–12.0]
months for first line (5.7 [median not reached]
months for BIN ? ENC, 11.0 [9.6–12.1] months
for DAB ? TRA and 9.2 [6.3–11.5] months for
VEM ? COB), with a proportion of discontinu-
ing patients of 62% overall. A similar percentage

Fig. 3 Overall survival of all patients with TT as second line (n5 79). TT targeted therapy

Table 3 Mean daily dosage of DAB ? TRA patients overall, by number of treatment line and by presence of brain
metastasis

n Follow-up, months Duration of treatment, months Daily mean dosage

Median Mean – SD Median Mean – SD mg

DAB ? TRA, overall 626 10.9 14.5 ± 11.7 7.3 9.8 ± 9.2 286.1–1.4

Brain metastasis 111 12.8 15.9 ± 11.5 8.1 10.9 ± 9.5 288.8–1.4

First line 577 11.1 15.2 ± 12.9 7.3 10.3 ± 10.3 287.3–1.4

Second line 59 9.8 15.7 ± 14.2 6.4 9.9 ± 10.6 278.6–1.4

DAB ? TRA dabrafenib plus trametinib
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was observed for all TT patients that discontin-
ued the second line (59.5%), with a median
time of 8.1 [5.8–11.0] months (6.0 [2.9-upper
limit not reached] months for BIN ? ENC, 8.2
[5.3–11.4] months for DAB ? TRA and 5.0 [1.0-
upper limit not reached] months for
VEM ? COB).

A focused analysis was performed on
DAB ? TRA patients (Table 3) who were fol-
lowed-up for a median time of 11.1 (patients in
first line, n = 577) and 9.8 months (patients in
second line, n = 59). Median duration of treat-
ment (as period covered by treatment prescrip-
tions) was 7.3 for all DAB ? TRA patients

Fig. 4 Time to discontinuation for all patients with TT as first (a) and second (b) line overall and by type of TT. TT
targeted therapy
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(7.3 months for first line and 6.4 for second
line). Mean daily dosage (Table 3) was 286.1 mg
(DAB) ? 1.4 mg (TRA) (the posology indicated
to datasheets reported a total of 300 mg DAB
and 2 mg TRA when administered together).
Mean daily dosage in patients in first and sec-
ond line was 287.3 mg (DAB) ? 1.4 mg (TRA)
and 278.6 mg (DAB) ? 1.4 mg (TRA), respec-
tively. A slightly high dosage was observed in
patients with brain metastasis: 288.8 ? 1.4 mg.
Ultimately, the healthcare resource consump-
tion evaluated for DAB ? TRA patients while on
treatment comprised a mean number of 9.2
prescriptions for TT, 6.0 prescriptions for other
drugs, 6.9 and 10.5 mean number of visits and
tests, respectively, and 0.3 hospitalizations.
Focusing on the subpopulation of patients with
brain metastasis treated with DAB ? TRA, each
patient had a mean number of 10.5 prescrip-
tions for TT, 7.9 prescriptions for other drugs,
11.1 and 13.6 mean number of visits and tests,
respectively, and 0.9 hospitalizations during
treatment period (Fig. 4; Table 4).

Cohort with Adjuvant Therapy
for Melanoma with a Positive Sentinel
Lymph Node Biopsy

Among adjuvant melanoma patients included
(n = 289): 8% (n = 23) were treated with
DAB ? TRA or tested BRAF positive (BRAF ?),
5% (n = 14) were deemed as BRAF negative
(BRAF WT), 10% (n = 28) was treated with IO
and not tested for BRAF (BRAF unknown), and
77% (n = 224) not treated and not tested for
BRAF (Fig. 5). All patients BRAF? had at least a
prescription for TT treatment by considering
the all data available period. Mean age of
included patients was 63.3 years, 58.8% were
male and 43.9% had a lymph node dissec-
tion. In order to investigate whether the COVID
pandemic had an impact on the management
of patients with adjuvant therapy, the number
of patients per quarter in each inclusion year
has been reported in Fig. 6; no clear pattern was
observed.
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Fig. 5 Cohort with adjuvant therapy for melanoma with a positive sentinel lymph node biopsy: distribution of status/
treatments and characteristics

Fig. 6 Number of patients with adjuvant therapy for melanoma with a positive sentinel lymph node biopsy identified by
quarter of calendar year
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DISCUSSION

This analysis investigated a representative sam-
ple of patients with metastatic melanoma in a
real-life clinical setting in Italy, with the goal of
describing the current state-of-art on their
therapeutic management, and the clinical and
public healthcare rebounds. In particular, a
special attention was given to the carriers of
BRAF gene mutations, and the use of BRAF tar-
get therapies on patients’ survival, duration of
treatment, and the related burden on health-
care resource consumption.

The demographics of our included patients
were largely consistent with other previously
published international and national reports,
with a slightly predominance of male gender
and an average age at the initiation of first line
therapy of around 60 years [18, 19].

The treatment sequences used in our sample
mirror the general attitude by oncologists and
the literature data of the last decade. It is well
established that both TT and IO have revolu-
tionized the perspectives of BRAF-positive
metastatic melanoma, with further positive
expectations emerging from the synergic effects
of combined immune-checkpoint inhibitors
and targeted agents [20, 21].

A small proportion of patients (16.5%)
received radiotherapy; the combination of TT or
IO with radiotherapy (as pre-induction or post-
escape) was demonstrated to be a promising
therapeutic option either in metastatic or no-
metastatic settings; however, to date, still more
evidence is needed to confirm these results [22].

In oncology, several endpoints have been
used to evaluate the clinical benefit of anti-
cancer therapies: among them, overall survival
is commonly considered as the gold standard in
randomized controlled trials (RCTs), but this
implies broader follow-ups and large patient
sample size [23]. On the other hand, in real-
world evidence studies based on unselected
larger populations of patients, TTD has been
suggested to be a more reliable proxy clinical
endpoint [24, 25]. In our analysis, we found a
great proportion of patients who discontinued
TT therapy, specifically 62% in first line and
59.5% in second line, regardless of the

therapeutic combinations. Moreover, the med-
ian time to discontinuation ranged from 9.2 to
11 months and from 5 to 8.1 in first and second
lines, respectively. When looking at specific
BRAF therapies, the median time to discontin-
uation of DAB ? TRA (11 months) in first line
was consistent with that reported by Aglietta
et al. [19] (10.3 months), in which disease pro-
gression was addressed as the main reason for
discontinuation. Indeed, there might be several
reasons for therapy discontinuation in patients
with a BRAF-mutated metastatic melanoma,
mainly disease progression or toxicity. Evidence
has shown that, although resistance or toxicity
to TT can occur, many patients maintain long-
term disease control, confirming that the
advent of BRAF/MEK inhibitors has greatly
improved the management of patients with
BRAF-mutated metastatic melanoma [26].

The median OS after initiating first-line TT
was 27 months. In second line, the median OS
decreased to 13.9 months in the overall popu-
lation. These findings do not differ substantially
from those of the DESCRIBE II study, a retro-
spective chart review of patients with BRAF
V600-mutated unresectable stage III/IV mela-
noma receiving the DAF ? TRA combination.
Among 271 patients (92.6% with stage IV mel-
anoma, and 36.5% with brain metastases) ana-
lyzed for treatment patterns and duration,
clinical outcomes, and tolerability, those who
were BRAF-naı̈ve and received DAB ? TRA, the
median OS was 20.0 months in first line and
15.1 months in second line [27]. The slight
discrepancy might be explicated by the differ-
ent therapy purpose of the DESCRIBE II study,
which investigated DAB ? TRA therapy in
compassionate use settings from various
healthcare entities of six participating countries
(Italy, Australia, the Netherlands, Lithuania,
Spain, and Czech Republic), while our analysis
comprised all TT therapies, and using a different
study design.

Our findings corroborate the view that brain
metastases are the most frequent type of
metastases and the worst prognostic factors in
these patients, as they directly cause death in
60–70% of melanoma patients [28]. We noticed
their occurrence among patients with metasta-
sis detected within the database to be 38% in all
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TT patients in first line, and around 48% of
those in second line. Moreover, the median
overall survival since the start of TT as first-line
therapy was strikingly lower in patients with
brain metastases than in those without, 11.8
and 27 months, respectively. Median OS for
metastatic melanoma patients treated with TT
has been reported in the literature to span
between 18 and 33 months from initiation of
TT [29, 30].

Our data revealed that, in both first and
second line, the average daily dosage of the
DAB ? TRA combination administered to our
patients was adequately in line with the posol-
ogy indicated in the datasheets, with only a
slightly reduction for TRA (1.4 mg in the pre-
sent analysis compared to 2 mg recommended
dosage). As expected, a slightly increased dosage
of DAB, but not TRA, was noticed in patients
with brain metastasis These data are consistent
with a phase 1 dose-escalation trial of DAB in
ten patients [31].

The subpopulation of patients with brain
metastasis receiving DAB ? TRA combination
was also evaluated for healthcare resource con-
sumption during the period of treatment.
Compared to the overall DAB ? TRA patients,
we observed a trend of increased numbers for
visits and tests, followed by prescriptions for TT
and other drugs, and hospitalizations. Recently,
a single-center study in a Dutch hospital inves-
tigated healthcare consumption only in the
3-month period prior to death in this specific
subgroup, revealing that about 64% patients
were visited inj the emergency room for neu-
rological or gastric symptoms, but only a small
proportion of visits were likely related to anti-
tumor treatments [32]. The increased healthcare
resource consumption reported here could be
contextualized with another large study con-
ducted on 6076 US patients which compared
brain metastasis-related resource use and
healthcare costs in the 6-month period before
metastasis detection and in the 12-month per-
iod after. The results showed significant post-
versus pre-period differences in both healthcare
use and related costs, mostly driven by inpa-
tient and outpatient services, similar to our
findings. Even though in the present analysis
we did not carry out an evaluation over time of

the possible incremental healthcare consump-
tion in the setting of melanoma patients with
brain metastasis receiving DAB ? TRA, taken
together these data underline the elevated bur-
den associated with brain metastases and pos-
sible room for improvement in the
management of this specific population [33].

In the adjuvant cohort, we found a consis-
tent proportion of untreated patients, and this
percentage appears to be higher compared to
other previous studies. Recently, a multicenter
German study reported real-world data of 904
BRAF mutant patients from 13 skin cancer
centers and investigated the frequencies and the
reasons underlying treatment decisions (adju-
vant therapy yes/no). The authors found that,
in the various participating centers, the pro-
portion of the those who opted for a systemic
adjuvant treatment ranged between 60% and
97%, and that the most common reasons
against adjuvant treatment were older age, fear
of adverse events, and impaired quality of life,
more markedly seen in females [34]. The dif-
ferences observed in our study could be
explained by the methodology applied, since,
for inclusion in the adjuvant cohort, we did not
consider patients previously treated with BRAF
therapy or with IO, or by data source, because
patients enrolled in clinical trials are not
retrievable from administrative databases.
Therefore, we may have overestimated the
proportion of untreated patients. It should also
be taken into account that adjuvant treatments
like DAB ? TRA, nivolumab, and pem-
brolizumab were approved for reimbursement
in Italy in December 2019, thus those who
received these therapies before that time were
feasibly off label or in compassionate use.

In the adjuvant population stratified by years
of observation, we did not notice any substan-
tial change over time in the number of patients
per quarter for each inclusion year. This point
deserves special attention, as the COVID-19
pandemic has been the central global emer-
gency during the past 2 years, resulting in large-
scale adaptations in healthcare provisions. A
recent meta-analysis by Seretis et al. [35] inves-
tigated the relationship of the pandemic out-
break and lockdowns with melanoma diagnoses
and related burdens across Europe. Through an
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extensive literature search, the authors selected
25 studies involving 32,231 patients and found
significantly increased mean Breslow thickness,
ulceration rates, and resultant tumor staging in
the post-COVID era, indicating that the pan-
demic caused a heavier tumor burden and faster
disease progression state due to healthcare
adaptations, especially during the earlier pan-
demic waves. The discrepancy with our data can
be explained by the fact that sentinel node
biopsy may not be an indicator of a first mela-
noma diagnosis, and that maybe patients at risk
were already checked and managed in the pre-
COVID period.

Our data should be interpreted considering
the following limitations due to the retrospec-
tive observational nature of the study and the
data source used. The first limitation concerns
the data included in the pathological anatomy
database, which contains different types of
information that are often reported as text.
Thus, data extraction is not straightforward,
and it may require a level of visual inspection
that is not possible when collecting a large
amount of data. In addition, a high degree of
variability can be found between different
databases. Regarding administrative databases,
the main limitation is represented by the lack of
primary care data and clinical data, particularly
related to patients’ molecular and mutational
profiles, status of melanoma, and other unde-
tectable confounders that could have affected
the results. Furthermore, we could not retrieve
the cause of death, nor the reasons behind the
choice of therapy or the discontinuation. The
difference observed among follow-up duration
of each TT reflected the different timing of the
reimbursability by the NHS. Ultimately,
patients entering clinical trials are not captured
in the administrative databases, therefore the
analysis of treatment sequences (metastatic
cohort) and the proportion of untreated
patients (adjuvant) could be underestimated.

CONCLUSIONS

Investigations based on real-world data can gain
insights into the understanding of the man-
agement of oncology patients in clinical

practice to better guide treatment decisions in
the routine care in wide unselected populations
of patients [36]. Our study fits in this context by
providing a general overview regarding the uti-
lization of TT on patients with melanoma in
settings of clinical practice. The characteristics
of patients were consistent with those reported
in the literature, as well as the outcome analyses
in terms of overall survival and time to discon-
tinuation, thus indicating that the generation
of evidence captured in real-world settings
could be a useful tool to provide data that could
complement and integrate with those generated
by randomized controlled clinical trials [37, 38].
Furthermore, the clinical care of patients was
also investigated in terms of their access to
healthcare resources, which highlighted an
increased burden in brain metastatic patients,
suggesting the optimization of the management
of this specific population.
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Benefit, Italy. Diego Sangiorgi was employee of
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