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ABSTRACT

Introduction: Cutaneous melanoma is one of
the most aggressive forms of skin neoplasms
and represents a major cause of neoplastic or
cancer death in Europe. Without adequate
therapy, the 5-year survival rate is 15% when
the disease metastasizes to distant organs. The
objective of our study was to evaluate the status
quo of the current treatment standards in
stage IV melanoma and rationale for therapy

decisions in Germany and Austria between
January 2016 and September 2018.
Methods: In this retrospective, anonymized
registry, data of male and female patients with
unresectable advanced/metastatic BRAF-posi-
tive cutaneous melanoma treated in the first,
second, and third line with registered sub-
stances were analyzed using descriptive
statistics.
Results: Ninety-nine patients (50.5% male)
received a total of 172 treatment lines. The first
(99 patients), second (56 patients), and third (17
patients) treatment lines were documented.Digital Features To view digital features for this article

go to https://doi.org/10.6084/m9.figshare.12571082.
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Universitätsklinikum Schleswig-Holstein,
Hautklinik, Lübeck, Germany
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LKH-Universitätsklinikum Graz, Klinik für
Dermatologie und Venerologie, Graz, Austria

Adv Ther (2020) 37:3619–3629

https://doi.org/10.1007/s12325-020-01430-x

https://doi.org/10.6084/m9.figshare.12571082
http://crossmark.crossref.org/dialog/?doi=10.1007/s12325-020-01430-x&amp;domain=pdf
https://doi.org/10.1007/s12325-020-01430-x


Within the 80.8% of patients with stage IV
melanoma, targeted therapy (TT) was more fre-
quently administered as a first-line treatment
than immunotherapy (IO) with checkpoint
inhibitors (59.6% TT vs. 40.4% IO). Across all
lines, patients received TT in 54.7% and IO in
43.0% of the cases. As targeted agents, dabrafe-
nib plus trametinib was predominantly pre-
scribed (72.3%), whereas the monotherapy with
anti-programmed cell death protein 1 and anti-
cytotoxic T lymphocyte-associated protein 4
antibodies or their combination was prescribed
similarly often (50.0% vs. 47.3%). Most com-
monly, the treatment type was switched from
TT to IO or vice versa upon disease progression.
The most frequent rationales for prescribing
either TT or IO were remission pressure (72.9%)
or physician’s preference (45.0%), respectively.
Disease progression was a more frequent cause
of treatment discontinuation than undesired
events.
Conclusion: Patients in Germany and Austria
with unresectable advanced or metastatic BRAF-
mutant melanoma predominantly receive
guideline-recommended treatments. TT was
more frequently administered than IO while the
rationale for prescribing a specific treatment
type differed between the two.

Keywords: Austria; BRAF mutation; Germany;
Immunotherapy; Melanoma; Targeted therapy;
Treatment reality

Key Summary Points

Cutaneous melanoma is one of the most
aggressive forms of skin cancer and
represents a major cause of cancer death
in Europe.

Without adequate therapy, the 5-year
survival rate is 15% when the disease
metastasizes to distant organs.

The objective of this analysis was to
evaluate the status quo of the current
treatment standards in stage IV melanoma
and rationale for therapy decisions in
Germany and Austria between January
2016 and September 2018.

In this study, targeted therapy was more
frequently administered than
immunotherapy while the rationale for
prescribing a specific treatment type
differed between the two.

Patients in Germany and Austria with
unresectable advanced or metastatic
BRAF-mutant melanoma predominantly
receive guideline-recommended
treatments.

INTRODUCTION

At an incidence of approximately 100,000 new
cases and approximately 22,000 deaths for both
men and women in 2012, cutaneous melanoma
represents the ninth leading neoplastic disease
and the 14th leading cause of death due to a
neoplastic or cancer disease in Europe [1].
However, these figures may represent an
underestimate for new cases [2]. The 5-year
survival rates range from 97% when diagnosed
early at stage IA to only 15% at stage IV without
adequate therapy [3]. At diagnosis, approxi-
mately 10–20% of the patients present with
advanced or metastatic melanoma [4, 5] and
around 45% of melanoma harbor an activating
mutation of the BRAF gene [6]. The treatment of
advanced or metastatic melanoma has rapidly
evolved during recent years with the introduc-
tion of multiple new drugs of two predominant
treatment types—immunotherapy (IO) and
targeted therapy (TT). Immunity, responsible
for adequate biological defenses to fight infec-
tion and cancer [7], is controlled by a complex
regulatory network to maintain the sensitive
balance between defense and tolerance [8] to
efficiently eliminate invading pathogens [9] and
at the same time to avoid the development of
chronic inflammation, such as autoimmune
reactions [7, 9]. This balance of the immune
system is regulated by co-stimulatory and co-
inhibitory molecules, known as immune
checkpoints [7, 8]. One of the most important
inhibitory immune checkpoints is programmed
cell death protein 1 (PD-1) [8]. The PD-1 path-
way downregulates effector T cells in their
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immune response that results in immune sup-
pression [10]. The activation of the PD-1 signal
pathway is one of the main factors of cancer
immune escape in humans [8]. Cytotoxic
T lymphocyte-associated protein 4 (CTLA4) is
also an inhibitory receptor expressed constitu-
tively on CD4?CD25? T regulatory lympho-
cytes and transiently on activated CD4? and
CD8? T lymphocytes promoting durable anergy
in immune cells [11]. Immunotherapy aims at
overcoming or circumventing the immune
evasion mechanisms of tumor cells with inhi-
bitory antibodies blocking immune check-
points. Representatives among PD-1 inhibitors
are pembrolizumab [Pem] and nivolumab [Niv]
and among CTLA4 inhibitors substances such as
ipilimumab [Ipi]. The BRAF gene, one of three
isoforms of the rapidly accelerated fibrosarcoma
(RAF) kinase family, encodes the serine/thre-
onine-protein kinase B-RAF. Along with its
downstream molecules, mitogen-activated pro-
tein kinase kinase (MAP2K or MEK) and extra-
cellular signal-regulated kinase (ERK), the RAF
gene family constitutes the classic mitogen-ac-
tivated protein kinase (MAPK) signaling path-
way [12]. This Raf/MEK/ERK kinase signal
pathway is highly involved in cell proliferation,
differentiation, and tumorigenesis [13].
Accordingly, mutations of B-Raf and predomi-
nantly V600E in exon 15 [14] have been detec-
ted in a variety of cancers including melanoma
[15]. In the case of BRAFV600-mutant melanoma,
targeted therapy can be administered to directly
act on the altered protein and the activated
MAPK signaling cascade with the combination
of BRAF plus MEK inhibitors, namely vemu-
rafenib ? cobimetinib (Vem ? Cob),

dabrafenib ? trametinib (Dab ? Tra), and
encorafenib ? binimetinib (Enc ? Bin) [2, 16].

Most therapeutic options currently recom-
mended for first-line treatment of advanced or
metastatic melanoma have been approved by
the European Medicines Agency in 2015 and
2016 (Fig. 1).

Study Aim and Purpose

This analysis depicts the status quo of the cur-
rent treatment standards in stage IV melanoma
and summarizes the rationales for therapy
decisions in Germany and Austria in the era
when modern treatment options were available.

METHODS

In this retrospective, cross-sectional documen-
tation based on anonymized data at nine spe-
cialized skin cancer centers in Germany and one
center in Austria, data of male or female
patients, at least 18 years of age, with histolog-
ically confirmed unresectable advanced or
metastatic BRAFV600E/K-positive malignant
cutaneous melanoma (stage IIIB/C or IV) [17]
treated between January 2016 and September
2018 in the first-, second-, and third-line setting
with substances registered in the European
Union at the time of treatment was collected
retrospectively and analyzed using descriptive
statistics. The key exclusion criteria were (1)
non-cutaneous melanoma, (2) other stage III–IV
malignancies, (3) prior/concomitant systemic
treatment of any other malignancy, (4) partici-
pating in a clinical trial or an early access

Fig. 1 Timeline of EMA approvals for treatments of advanced/metastatic melanoma; orange, checkpoint inhibitors; blue,
targeted therapy; gray, chemotherapy; green, oncolytic virus
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program while being treated in the first-, sec-
ond-, and third-line setting.

Data from participating centers were com-
bined, analyzed, summarized, and reported.
Data sets included demographic and baseline
characteristics, efficiency and safety observa-
tions, and measurements using descriptive
statistics (frequency, mean, standard deviation,
median, minimum, maximum, 25% quartile
and 75% quartile—quantitative data) and con-
tingency tables (absolute and relative frequen-
cies—qualitative data) as appropriate. The
treatments administered at first, second, and
third line were analyzed in toto, by treatment
line and by treatment type (checkpoint inhibi-
tion, targeted therapy, chemotherapy, others)
together with the respective reasons. The safety
parameters were analyzed by treatment line
(overall and by treatment type). Further details
are specified in the statistical analysis plan.

An informed consent process was not
implemented in this anonymized, retrospective
data analysis. The study was approved by the
ethics committee (EC) of the University Hospi-
tal Regensburg, Germany (EC review number
18-935-101) and the Medical University of Graz,
Austria (EC review number 30-269 ex 17/18).

RESULTS

Patient Population

Treatment sequences of 100 patients were doc-
umented. Of these, 99 patients met all inclusion
and none of the exclusion criteria and had at
least one line of melanoma therapy. Fifty-six
patients continued to be treated in a second-
line setting and 17 patients received a third-line
treatment, accounting for 172 treatment lines
in total. At the start of first-line treatment,
50.5% were male and 49.5% were female. The
mean age for both genders was 62.1 years at this
time. Between 80.8% and 89.3% of the patients
presented with stage IV melanoma at the start
of each treatment line. In all treatment lines,
between 35.3% and 43.4% of the patients had
normal lactate dehydrogenase (LDH) and in
39.4–55.4% of the patients LDH was elevated at
the start of each treatment line. For the key

patients’ characteristics at the time of initiation
of the first-line treatment, see Table 1.

Treatment

TT was more frequently administered as a first-
line treatment than modern IO (59.6% TT vs.
40.4% IO). Across all lines, patients received TT
in 54.7% and IO in 43.0% of the cases, whereas

Table 1 Key patient characteristics at the time of initia-
tion of the first-line treatment

First line (n = 99)

Sex, n (%)

Male 50 (50.5)

Female 49 (49.5)

Age, median (range) 62.1 (21–97)

ECOG, n (%)

0 43 (43.9)

1 25 (25.5)

C 2 10 (10.1)

Involvement of C 3 organs, n (%)

Yes 41 (41.4)

No 58 (58.6)

LDH, n (%)

Normal 43 (43.4)

High 39 (39.4)

1 9 ULN B LDH\ 2 9 ULN 28 (28.3)

LDH C 2 9 ULN 11 (11.1)

Stage

III 19 (19.2)

IV 80 (80.8)

M1a 8 (8.2)

M1b 18 (18.4)

M1c 32 (32.7)

M1d 21 (21.4)

ECOG Eastern Cooperative Oncology Group, LDH lac-
tate dehydrogenase, ULN upper limit of normal
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chemotherapy was only administered in a few
cases (1.7%). The overall absolute frequencies of
the active components used are depicted in
Fig. 2 (presented excluding chemotherapy
data). BRAF inhibitors were administered as a
monotherapy only in 3 out of 94 cases; whereas
in all other patients, combinations of BRAF and
MEK inhibitors were administered. Within the
group treated with TT, Dab ? Tra was the
therapy of choice when compared to Vem ?

Cob (72.3% vs. 24.5%). Patients treated with IO
received a combination treatment with Ipi plus
either Niv or Pem (47.3%) or IO monotherapy
regimens (50.0%) and in a few cases T-VEC
(2.7%). The treatment sequences for each
patient are shown in Fig. 3. Most commonly,
the treatment type was switched either from TT
to IO or vice versa. In a total of 13 cases,
patients received TT twice; however, in the
seven out of these 13 patients having received
consecutive TT, the active substances were
mostly switched, whereas the six patients
rechallenged with TT after second-line IO
mainly received the same combination treat-
ment again (data not shown).

According to the physician’s assessment, the
most frequent reason for choosing a certain

treatment was high remission pressure (50.6%;
i.e., rapid tumor progression, tumor load and
location, and elevated LDH) followed by the
physician’s preferences for the prescribed treat-
ment (34.3%). The main reasons differed
between the two treatment types (TT and IO)
with remission pressure being named most
often for TT (72.9%) and physician’s preference
for IO (45.0%). Details for the first-line treat-
ments are outlined in Table 2.

The main reasons for prescribing a specific
drug are outlined in Table 3. The treatment
choice between Dab ? Tra vs. Vem ? Cob was
mainly driven by the toxicity profile, tolerabil-
ity, and physician’s preference. The combina-
tion of Ipi ? Niv was mainly selected because it
was the only registered option, whereas the
monotherapies were selected on the basis of
physician’s preference, tolerability, or adminis-
tration interval (3-week-/2-week regimen).

Treatment Discontinuation

Most treatments were discontinued by the time
of data documentation. Across all treatment
lines, the predominant reason for

Fig. 2 Treatment types and active components, all treat-
ment lines (absolute numbers are presented). TT targeted
therapy, Dab dabrafenib, Tra trametinib, Vem

vemurafenib, Cob cobimetinib, IO immunotherapy, Ipi
ipilimumab, Niv nivolumab, Pem pembrolizumab, T-VEC
talimogen laherparepvec
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discontinuation was the development of disease
progression followed mainly by toxicities
(Table 4). In particular, the combination regi-
men Ipi ? Niv treatment was discontinued in
around one-third of the cases as a result of
toxicities (Table 5). The specific toxicities

leading to treatment discontinuation by
drug(s) are listed in Table 6. For TT, the events
were mostly specific for the active substances
while exclusively inflammatory events were
described for IO.

Fig. 3 Treatment sequences (first-line to second-line to
third-line treatment) for all patients. Each patient is
represented by a single colored line (or by a single colored
dot in case only the first line was administered). Accord-
ingly, the treatment sequences of each patient can be
followed starting with the first-line treatment (on the left)
and moving forward to the right to the subsequent

treatment line(s), i.e., to the second line in the middle and
to the third line on the right, if applicable. The more
patients received the same treatment types consecutively
the more lines are depicted, hence highlighting the
absolute number of patients being treated with the same
treatment sequence in a row

Table 2 Main reason for treatment choice by treatment type in first line

Reason Targeted therapy (N = 59) Immunotherapy (N = 40)

Remission pressure (rapid PD, tumor load/location, LDH) 43 (72.9) 13 (32.5)

Toxicity profile 0 (0.0) 4 (10.0)

Patient’s preference 3 (5.1) 4 (10.0)

Physician’s preference 12 (20.3) 18 (45.0)

Comorbidities 0 (0.0) 0 (0.0)

Other 1 (1.7)* 1 (2.5)**

Data are presented as n (%)
*Mutation
**Low tumor burden, normal LDH
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DISCUSSION

In this study we examined the real-world treat-
ment of unresectable advanced or metastatic

BRAFV600E/K-positive malignant cutaneous mel-
anoma in patients treated in nine specialized
skin cancer centers in Germany and one center
in Austria. The aim of our data analysis was to
better understand the treatment landscape and

Table 3 Main reason for choosing specific drugs

Reason Targeted therapy regimen Immunotherapy regimen

Dab 1 Tra
(n = 68)*

Vem 1 Cob
(n = 23)*

Ipi 1 Niv
(n = 34)*

Pem
(n = 21)*

Niv
(n = 15)*

Toxicity profile / better

tolerability

27 6 3 6

Physician’s preference 13 5 6 8 3

Only option 3 8

3-week-regimen 5

*Only the most common treatments (n[ 10) and the two most frequently reported reasons for each treatment option are
displayed; multiple answers were possible

Table 4 Main reasons for treatment discontinuation by treatment line and type

First line Second line Third line

Targeted
therapy
(n = 59)

Modern
immunotherapy
(n = 40)

Targeted
therapy
(n = 25)

Modern
immunotherapy
(n = 28)

Targeted
therapy
(n = 10)

Modern
immunotherapy
(n = 6)

Treatment

discontinuation:

yes

57 (96.6) 34 (85.0) 16 (64.0) 21 (77.8) 6 (60.0) 4 (66.7)

Any reason for

treatment

discontinuation

57 (100.0) 34 (100.0) 14 (87.5) 21 (100.0) 6 (100.0) 4 (100.0)

Progression 37 (64.9) 19 (55.9) 5 (31.3) 12 (57.1) 4 (66.7) 3 (75.0)

Toxicity 8 (14.0) 9 (26.5) 3 (18.8) 3 (14.3) 1 (16.7)

Best benefit reached 2 (5.9) 1 (6.3)

Number of planned

cycles reached

1 (2.9)

Patient’s decision 2 (5.9) 2 (12.5) 1 (25.0)

Lost to follow-up 1 (1.8) 1 (4.8)

Death 5 (8.8) 1 (2.9) 3 (18.8) 3 (14.3) 1 (16.7)

Other 6 (10.5) 2 (9.5)

Data are presented as n (%)
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Table 5 Progression, toxicity and deaths as main reasons for the treatment discontinuations (by specific drugs, only for
n[ 10)

Treatment n Treatment discontinued Any reason Progression Toxicity Death

Dabrafenib ? trametinib 68 58 (85.3) 56 (96.6) 38 (65.5) 8 (13.8) 5 (8.6)

Vemurafenib ? cobimetinib 23 18 (78.3) 18 (100.0) 7 (38.9) 4 (22.2) 3 (16.7)

Nivolumab monotherapy 16 12 (75.0) 12 (100.0) 8 (66.7) 1 (8.3) 2 (16.7)

Pembrolizumab monotherapy 21 13 (61.9) 13 (100.0) 11 (84.6) 0 (0.0) 0 (0.0)

Ipilimumab ? nivolumab 34 30 (88.2) 30 (100.0) 14 (46.7) 10 (33.3) 2 (6.7)

Data are presented as n (%) unless otherwise specified

Table 6 Toxicities leading to treatment discontinuation by drug(s)

Dab 1 Tra
(n = 68)

Vem 1 Cob
(n = 23)

Ipi 1 Niv
(n = 34)

Niv (n = 15)

Toxicity (n = 8) Toxicity (n = 4) Toxicity (n = 10) Toxicity
(n = 1)

Pyrexia Grade 3

Rash acneiform, fatigue Grade unknown

Fever, chills Grade 1

Rash (maculopapular) Grade 3 Grade 3

Corneal ulceration Grade 4

Fever and chills Grade 2

Gastroenteritis Grade unknown

Phototoxicity Grade 2

Pancreatitis Grade 1

Pancreatitis Grade 4

Autoimmune pancreatitis Grade 3

Immune-related colitis Grade 2

Autoimmune colitis Grade 2

Autoimmune colitis Grade 3

Hypophysitis Grade 3

Autoimmune hypophysitis Grade 3

Autoimmune hepatitis Grade 3 Grade 2

Colitis, pneumonitis,

hyperthyroidism

Grade 3

Dab dabrafenib, Tra trametinib, Cob cobimetinib, Ipi ipilimumab, Niv nivolumab
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the decision-making process in Germany and
Austria. The results of this study include infor-
mation on patient profiles, treatment patterns,
and outcomes of patients treated in the real-
world setting.

Almost exclusively, modern treatments were
administered as chemotherapy was chosen only
in rare cases. In most patients treated with
modern oncological regimens, a higher number
of patients were treated with TT compared to
IO, reflecting the positive BRAF-mutational
status as selection criterion. However, the
administration of BRAF inhibitors in
monotherapy occurred in single cases only. For
patients treated with TTs, the combination of
Dab ? Tra was predominantly prescribed, fol-
lowed by the combination of Vem ? Cob. The
combination Enc ? Bin has not been registered
in the observed time period. In contrast, com-
bination therapy and monotherapy were
administered in a more balanced fashion in the
IO group.

Our data suggests that the main driver for
administering TTs was the need of a rapid,
reliable, and sustained remission (remission
pressure) compared to the IO group. Results
from several phase III trials have demonstrated
that molecules targeting BRAF and MEK kinases
achieved (BRAF monotherapy, as well as com-
bined BRAF and MEK inhibition) higher overall
response rates and shorter response times than
modern immunotherapy along with a favorable
safety profile [18]. In the IO group, the treat-
ment choices were influenced by the treating
physician’s preferences. Favorable overall sur-
vival data of the combination regimen Ipi ?
Niv compared to TT may have had an impact on
decision-making [19, 20]. Taken together, our
data underline that in specialized skin cancer
centers in Germany and Austria, modern treat-
ment options are the standard of care.

For modern immunotherapy, immune-re-
lated adverse reactions represent the leading
cause for treatment discontinuation. In the
absence of other causes, considering the mode
of action of IO therapies, the correlation
between such immune-related toxicities and the
treatment with IO must be assumed. TTs, how-
ever, predominantly showed substance-specific
toxicities, such as pyrexia or rash. The

availability of numerous combinations makes
switching to an alternative TT combination
(with intermediate or subsequent IO treatment)
a common therapeutic strategy in cases where
specific toxicities required treatment discontin-
uation. Our data showing more frequent cases
of rechallenge treatment sequences with TT
underline that this approach is feasible and not
uncommon. The registration of encorafenib
and binimetinib is associated with a distinct
toxicity profile and thus leads to yet another
option for future patients with melanoma,
especially after disease progression or treatment
discontinuation due to adverse events. Addi-
tionally, combinations and the sequential use
of TTs and IOs are currently being investigated.

Methodological Limitations

The underlying study included efficiency end-
points whose interpretation is troubled by a
series of limitations. Only patients who had
completed at least one treatment line, which
had been started after January 2016 were eligi-
ble for inclusion, therefore heavily biasing the
treatment duration, time-to-progression, and
response rates. In addition, the documentation
period ended in March 2018. Another bias is
introduced by the nature of this study with its
uncontrolled, open design, non-standardized
treatment allocations and conditions, as well as
its non-standardized, observational character in
terms of efficacy follow-up and the limited
number of events, in particular in the group of
patients treated in the third-line setting. To
conclude, efficiency cannot be assessed ade-
quately. These data are hence not shown here.

CONCLUSION

Patients in Germany and Austria with unre-
sectable advanced or metastatic BRAF-mutant
melanoma predominantly receive guideline-
recommended treatments. In this study, TT was
more frequently administered than IO while the
reasons for prescribing a specific treatment type
differed between the two.
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