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The Systemic Treatment of Melanoma

The Place of Immune Checkpoint Inhibitors and the Suppression of Intracellular Signal Transduction

Patrick Terheyden, Angela Krackhardt, Thomas Eigentler

Summary

Background: The systemic treatment of metastatic melanoma has improved con-
siderably with the introduction of new, targeted substances and immune checkpoint
inhibitors. This article presents treatment options for advanced inoperable
melanoma and in the setting of adjuvant treatment after complete metastasectomy.

Methods: The data for analysis were derived from a selective literature search in
PubMed and a search for systematic reviews in the Cochrane Library.

Results: Immune checkpoint inhibitors, which target the cytotoxic T-lymphocyte
antigen or the “programmed death” (PD) receptor, activate T-cells and other immune
cells, so that the body’s own immune system attacks the melanoma. In unselected
patients, immune checkpoint inhibition using nivolumab improved overall survival
compared with dacarbazine (hazard ratio [HR]: 0.42; P<0.001). The antibody pem-
brolizumab also led to better overall survival than ipilimumab (HR 0.68; P<0.001).
Combination treatment with anti-CTLA-4 and anti-PD-1 antibodies improved overall
survival even more than ipilimumab monotherapy, albeit at the cost of greater toxic-
ity (HR 0.55; P<0.001). Another treatment approach aims to inhibit intracellular
signal transduction in the melanoma cells. For patients with a BRAF-V66 mutation,
combination treatments with BRAF/MEK inhibitors led to a rapid response in most
cases (64-75%). In principle, the novel treatments are also effective in patients with
cerebral metastases. In the adjuvant setting, both immune checkpoint inhibitors and
BRAF/MEK inhibitors reduced the risk of recurrence by about 50%.

Conclusions: High-quality studies show that the new substances are clinically
effective in the palliative and adjuvant treatment of melanoma.
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static cutaneous melanoma was bleak. Before the

therapeutic advances that have been made since the
antibody ipilimumab, which targets the cytotoxic lymp-
hocyte antigen (CTLA-4), was licensed in 2001, the five-
year survival rate was about 5% and overall survival
seven to eight months. Prolonged survival in metastatic
melanoma was first achieved when immune checkpoint
inhibitors were clinically tested, which since then have
been successfully used to treat a multitude of malignan-
cies (1).

l | p until just a few years ago, the prognosis for meta-

Method

We conducted a selective literature search in PubMed.
We aimed to identify phase III trials of adjuvant and
palliative therapy of metastatic cutaneous malignant
melanoma that had been published between 2013 and
April 2018. For studies of cerebral metastases, we in-
cluded phase II trials. Furthermore, we searched for
systematic reviews in the Cochrane Library.

Immune checkpoint inhibition

Immune checkpoints are defined as receptors and as-
sociated ligands that can modulate the immune reaction
of T-cells but also other immune cells (Figure 1). The
first immune checkpoint with an inhibitory mechanism
that could be successfully blocked in a therapeutically
relevant setting is CTLA-4 (2). The antibody ipilimu-
mab, which targets CTLA-4, results in enhanced
stimulation and expansion of reactive T-cells and also
suppresses the function of regulatory T-cells (3, 4).

A clinical effect of the inhibition of CTLA-4 was
confirmed in a phase III trial, in which ipilimumab
was administered to patients with metastatic mel-
anoma as monotherapy on the one hand, and on the
other hand, in combination with a peptide vaccine (2).
During the follow-up period, which lasted up to 10
years, a pooled analysis of data from 1861 patients
showed that survival plateaued in 21% (5).

The second checkpoint to be therapeutically evalu-
ated is PD-1. It binds to the PD ligands 1 and 2
(PD-L1, PD-L2) (1). PD-1 is expressed on activated
T-cells, B-cells, and natural killer (NK) cells and is
typically found on chronically stimulated and
exhausted T-lymphocytes. The ligands, however, are
expressed on many normal tissue cells and are
crucially responsible for preventing autoimmune
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reactions. In the T-cell they produce a strong negative
signal that may result in anergy or cell death.

Antibodies that bind to PD-1 or PD-L1 can trigger
endogenous immune activation against the tumor
cells across conditions in different malignant
disorders (Figure 1) (1). Nivolumab is a completely
humanized IgG4 antibody which binds to PD-1,
which in the CA209-037 trial in patients with meta-
static melanoma that had previously been treated with
ipilimumab was tested against chemotherapy with
dacarbazine or paclitaxel/carboplatin, as selected by
the investigators (7able 1). The objective response
rate (ORR)—the proportion of patients with complete
and partial remission—was 31.7% compared with
10.6% in the chemotherapy arm (6).

The double blinded CA209-066 trial compared
nivolumab as first-line treatment with chemotherapy
using dacarbazine (7). The ORR for nivolumab was
40% versus 13.9% in the dacarbazine group.
Pembrolizumab is another completely humanized
IgG4 antibody targeting PD-1, which in the
KEYNOTE-006 trial was compared in two doses
against ipilizumab (8). Because of the superiority of
pembrolizumab regarding overall survival, the trial
was stopped early.

The combination of nivolumab and ipilimumab in
the CA-209-067 trial was found to be highly effective
in previously untreated patients with metastatic
melanoma. The trial compared monotherapy with
ipilimumab, monotherapy with nivolumab, and com-
bination treatment using ipilimumab and nivolumab
in overall four combinations, and subsequent mono-
therapy with nivolumab (9). The study design was
such that ipilimumab was compared with the two
nivolumab arms (+/— ipilimumab) with regard to the
endpoints progression free survival and overall
survival. Monotherapy with ipilimumab was clearly
inferior to both nivolumab arms, the ORRs were 19%
(ipilimumab with 3 mg/kg body weight), 43.7%
(monotherapy with nivolumab at 3 mg/kg body
weight), and 57.6% (ipilimumab 3 mg/kg body
weight + nivolumab 1 mg/kg body weight). The rate

of severe adverse effects for the combination was
roughly three times that of monotherapy with
nivolumab (59% versus 21% treatment associated
adverse effects of grade 3 and 4) (9). Currently the
combination of ipilimumab and pembrolizumab is
being trialed—Dbut at other dosages—with the objec-
tive of possibly reaching a more favorable profile of
effectiveness versus adverse effects. Currently, the
US Food and Drug Administration (FDA) and the
European Medicines Agency (EMA) have licensed
ipilimumab, nivolumab, and nivolumab as mono-
therapies, and combination therapy with ipilimumab
and nivolumab.

Oncolytic virus therapy using Talimogene Laher-
parepvec (T-VEC) is licensed for use in inoperable
metastases and those that are suitable for injection;
this has been found to be effective as monotherapy
especially in locally advanced melanoma at stages
B, IIIC, and IVA, when compared with
granulocyte-macrophage colony-stimulating factor
(GM-CSF) (10). This is the first virolytic therapy that
has been introduced into clinical use. The virus is in-
jected directly into the tumor lesion or the affected
lymph nodes. Response rates were 26.4% versus
5.7% for GM-CSF.

According to the mechanism of action of immune
checkpoint inhibitors, the adverse effects of these
medications arise primarily through autoimmune
processes (11,12). PD-1 and PD-L1 antibodies are
characterized by an overall lower adverse effect pro-
file, dominated by fatigue, thyroid function disorders,
and adverse cutaneous effects. More rarely, pulmo-
nary adverse effects may develop, in the form of
pneumonitis. Administration of the anti-CTLA-4 anti-
body ipilimumab, by contrast, triggers more strongly
pronounced adverse effects that often affect—in
addition to skin and thyroid—the gut (diarrhea and
colitis), liver (hepatitis), and pituitary gland (hypo-
physitis). The combination of CTLA-4 antibodies and
PD-1 antibodies again triggers a notable increase in
adverse effects (9). The adverse effects can become
life threatening, especially if antibody therapy is
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TABLE 1
Phase lll trials of PD-1 inhibition in metastatic melanoma
Study Treatment arm Median Proportion of | Progression Overall Patients with | Proportion
(publication) follow-up | patients with | free survival - | survival raised LDH at | of M1c-
complete/ hazard ratio hazard ratio the time of in-| patients*'
[ENE] clusion in the
remission study
CA209-037 (6) | Nivolumab 3 mglkg, q14*2| 272 8.4 3.3/28.3%* 0.82 (99.99 51% 75%
th %-Cl0.32 t
Dacarbazine 1000 mg/m? | 133 MO 1 0/10.6%+ 2/“05) 0 35% 7%
q21*? or paclitaxel :
175 mg/m? + carboplatin
AUC 6, q21
CA209-066*(7) Nivolumab 3 mglkg, q14 210 5.2—16.75 7.6/32.4% 0.43 (95%- 0.42(99.79%- = 37,6% 61.0%
) ths* Cl: 0.34 Cl10.25t00.73;
5231carbazme 1000 mgim?, 208 TS 10Mm30%  (sg pe000t) P <0001) 35,6% 61.1%
KEYNOTE-006 | Pembrolizumab 10 mg/kg, | 279 22.9 12/125% 0.61 (95%- 0.68 (95% Cl | 29,0% 64.2%
ql4 months Cl0.50t00.75; | 0.531t00.87; P
P <0.0001)*® | =0.0009)"
Pembrolizumab 10 mg/kg, = 277 13/123% 0.68 (95% ClI | 354% 68.2%
g21 0.53 to 0.86;
P =0.0008)*"
Ipilimumab 3 mg/mg, g21 | 278 5/8% 32,7% 63.7%
for 4 cycles
CA209-067 (9) = Nivolumab 3 mg/kg, q14 = 316 35.7 16/28% 0.55(95%Cl | 0.63(98%Cl | 35% 58%
months 0.5t0 0.66'5 0.481t00.81; P
P <0.001)* <0.001)*
Nivolumab 1 mg/kg + 314 38.0 19/39% 0.43(95%Cl | 0.55(98%Cl | 36% 58%
Ipilimumab 3 mg/mg, g21 months 0.35t00.52; P = 0.42t00.72; P
for 4 cycles, followed by- <0.001)* <0.001)*
nivolumab 3 mg/kg, q14
Ipilimumab 3 mg/mg, 21 =~ 315 18.6 5/14% 37% 58%
for 4 cycles months

Some studies reported unusual confidence intervals (for example,. 99.99%; 99.79%; 98%), which can be explained by their methodological approach.

*! Distant visceral metastases including the brain or any localization with raised LDH

*2 q14: every two weeks, G21: every three weeks

*3 Data refer to the first 120 patients

* Only BRAF-wildtype patients

*8 publication reports only timespan, no median

*5 Both study arms with pembrolizumab vs ipilimumab

* versus ipilimumab; *® versus ipilimumab

AUC, area under the curve; Cl, confidence interval; LDH, lactate dehydrogenase

continued in spite of adverse effects or if early immuno-
suppressive therapy is not initiated in severe and/or
dynamic rapidly progressing immune-associated
adverse effects. The patients will have to be informed
and instructed thoroughly with regard to developing
adverse effects.

The strength of expression of PD-1 on tumor cells
and immune cells is a potential biomarker that can
distinguish between response and non-response (13).
In case of low or non-existent expression of PD-L1, a
trend was observed towards greater overall survival
and improved responsiveness of patients receiving
combination treatment with ipilimumab and nivol-
umab compared with monotherapy with nivolumab
(9). Especially patients with a high mutational burden
in the tumor benefited from immune checkpoint
inhibition using anti-CTLA-4 and anti-PD-1/PD-L1
antibodies (14). This indicates the particular impor-
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tance of neoantigens as target structures for the
patient’s own immune system (15).

Targeted therapy

Modified signaling molecules that can be medically
inhibited and that are the result of therapy-relevant
mutations in the tumor genome have so far been dis-
covered for melanoma in the V600 codon of the BRAF
gene (the rate at which this mutation occurs is
35-50%), in the Q61 or the NRAS gene (10-25%), and
for the c-kit gene (2%); further potential target genes
have been identified (16, 17). No licensed therapies
exist for NRAS-mutated melanoma (18). Only for
acral-lentiginous cutaneous and mucosal melanoma,
molecular testing for c-kit mutations in the exons 11
and 13 is recommended. Therapy with a c-kit inhibitor,
such as imatinib, is possible only off label, but it is
justifiable in individual cases.
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Inhibition of the MAPK(RAS-RAF-MEK-ERK) signaling pathway by BRAF inhibitors and MEK
inhibitors
MAPK, mitogen-activated protein kinase; RTK, receptor-tyrosine-kinase

In the scenario of the BRAF-V600 mutation, the
mitogen-activated protein kinase (MAPK) signaling
pathway is continually activated (Figure 2). For
patients with a confirmed BRAF-V600 mutation,
monotherapy using the BRAF inhibitor vemurafenib
in the BRIM-3 trial (19) and the BRAF inhibitor
dabrafenib in the BREAK-3 trial improved the main
outcome measure progression-free survival compared
with dacarbazine, with a hazard ratio (HR) of 0.26 or
0.3, respectively (20). The effect of the BRAF in-
hibitors set in rapidly and comprehensively. Second-
ary resistance against BRAF inhibitor monotherapy
limited the effectiveness, however. These were ex-
plained mainly with the paradoxical reactivation of
the MAPK signaling pathway by MEK.

Because of the improved response rate,
progression-free survival, and overall survival as a re-
sult of combined inhibition of mutated BRAF-V600
and MEK, three combination therapies are currently
licensed. The combination of dabrafenib and trameti-
nib improved progression-free survival and overall
survival in patients with the BRAF-V500E/K
mutation who had inoperable metastatic melanoma,

compared with dabrafenib monotherapy (COMBI-d
trial) (21) and vemurafenib in the COMBI-v trial
(Table 2) (22). The safety profile was consistent over
both studies; in particular it showed fewer cases of
squamous cell carcinoma and keratoacanthoma, as
well as fewer follicular and palmoplantar keratoses,
which often develop under monotherapy with BRAF
inhibitors. Pyrexia—one or repeated episodes of a
fever higher than 38.5 °C that could not be explained
with an infection—was common and more severe
under combination treatment.

Combination treatment using vemurafenib and the
MEK inhibitor cobimetinib brought about improved
responses and prolonged progression-free survival
and overall survival compared with vemurafenib
monotherapy in the coBRIM trial (23). Of note in this
targeted therapeutic combination was the lesser extent
of skin toxicity. However, photosensitivity and raised
creatine kinase were higher than for monotherapy.

Patients with a generally good prognosis, charac-
terized by a serum concentration of lactate dehy-
drogenase (LDH) below the upper normal limit and
fewer than three affected organs, also had the best
chance of long-term benefit under targeted therapy
(Table 2). For example, patients in whom both criteria
were positive, had reached a progression-free survival
rate after 2 years of 46% and a 2-year survival rate of
75%. If the criteria were not met and the LDH serum
level was raised to twice the upper normal limit, the
progression-free survival rate was 2% and the 2-year
survival rate only 7% (24). These data were recently
also confirmed for combination therapy using cobi-
metinib and vemurafenib: LDH serum concen-
trations, Eastern Cooperative Oncology Group
Performance Scale (ECOG-PS), and the sum of the
diameter of the metastases were the key determinants
(29).

The third treatment to be tested was the combi-
nation of the high affinity BRAF inhibitor encora-
fenib with the MEK inhibitor binimetinib. The
three-arm phase 111 trial, the comparison of the com-
bination versus monotherapy with vemurafenib or,
ditto, encorafenib showed improved progression-free
survival of 14.9 months (vemurafenib 7.3 months)
(26) and overall survival of 33.6 months (vemurafe-
nib 16.9 months) (27), and the adverse effect profile
was more favorable. Since fewer patients with raised
LDH were included, the patient population treated
had tendentially more promising characteristics than
the patients in both other combination treatment arms
(Table 2). Typical further adverse effects of all combi-
nations of BRAF/MEK inhibitors included raised
liver enzyme levels, ophthalmological toxicities
(serous retinopathy owing to neurosensory detach-
ment), and cardiac toxicities (heart failure, prolonged
QT interval), which required relevant monitoring and
provision of information to the patient/patient
education.

Patients with inoperable metastatic melanoma
should be tested for a BRAF-V600E/K mutation, and
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TABLE 2
Phase lll trials of targeted therapy in metastatic melanoma with a BRAF mutation
Study Treatment arm| Tumor Median Response | Median Median Patients with | Proportions
(publication) stages follow-up | rates progression overall raised LDH of
patients free survival survival at the time Mic
of inclusion
in the study
COMBI-d (21) | Dabrafenib lC-IV 211 36 months | 68% 11.0 months 25.1 months | 36% 67%
150 mg BID/ BRAF-V600
trametinib mutation
2 mg/d
Dabrafenib 212 55% 8.8 months 18.7 months | 33% 65%
150 mg BID/
placebo
COMBI-v (22) = Dabrafenib INC-IvV 352 Not known | 64% 11.4 months Not known 34% 63%
150 mg BID/ BRAF-V600
trametinib 2 mutation
mg/d
Vemurafenib 352 51% 7.3 months Not known 32% 59%
960 mg BID
coBRIM (23) | Cobimetinib C-IV 247 14.2 70% 12.3 months 22. 46% 59%
60 mg/d BRAF-V600 months
Vemurafemib mutation
960 mg BID
Placebo 248 50% 7.2 months 17.4 months | 43% 62%
Vemurafenib
960 mg BID
COLUMBUS = Encorafenib 1IB-IV 192 16.6 75% 14.9 months 33.6 months | 29% 64%
(26, 27) 450 mg/d BRAF-V600 months
Binimetinib mutation
45mg BID
Encorafenib 194 58% 9.6 months 23.5months | 24% 62%
300 mg/d
Vemurafenib 191 49% 7.3 months 16.9 months | 27% 65%
960 mg BID

BID, twice daily; LDH, lactate dehydrogenase; M1c, distant metastases in a visceral location including the brain or any localization with raised LDH

if they test positive, they should be treated with a
combination of BRAF/MEK. Currently ongoing
clinical trials are investigating the question of
whether this treatment should be given as first line
therapy. The recommendation is that patients in
whom symptomatic metastases necessitate rapid re-
mission should be given targeted treatment as the
first-line treatment. A raised serum concentration of
LDH or cerebral metastases are, however, not an un-
equivocal criterion to start immediate targeted treat-
ment.

The treatment should not be stopped since some
50% of patients will experience a recurrence after
stopping. However, it is possible to treat recurrences
anew with targeted combination therapy, so that
making use of the drug holiday concept might be con-
sidered. After resistance has developed, re-induction
seems to be of only transient benefit (28).

Cerebral metastases

The prognosis for patients with cerebral metastases was
regarded as poor in the chemotherapy era (that is, the
time before targeted and immune therapies). In
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principle, all therapies that are used in patients with ex-
clusively extracerebral metastases can also be used in
patients with cerebral metastases (eTable) (29-32). The
response will be better the fewer cerebral metastases
are present. In selected cohorts (for example, asympto-
matic patients with a cerebral; metastasis), intracranial
response rates of more than 50% can be achieved by
using targeted therapies as well as immune checkpoint
therapy without radiotherapy. In advanced findings, the
disease can be stabilized at least in a substantial propor-
tion of patients.

Adjuvant therapy
A recent meta-analysis of 15 studies including more
than 9000 patients calculated for adjuvant therapy
using interferon-a a risk reduction of 14% (HR 0.86;
95% confidence interval [0.81; 0.91]; P<0.0001) re-
garding event-free survival and of 10% (HR 0.90; [0.85
; 0.97]; P=0.003) regarding overall survival (Table 3)
(33). No indications were found that the following vari-
ables affected the benefit of interferon-a:

® Dosage or duration of treatment

° Age




MEDICINE

TABLE 3

Adjuvant therapy in metastatic melanoma

18 month
recurrence-
free survival

Hazard ratio for
recurrence/
death
[confidence
interval]

12 month
recurrence-
free survival

Number of
events

Number of
patients

Treatment arm Tumor stages

rate rate

Meta- 15 studies included | |-V (Ill main 5826 (PFS)| 3706 (PFS) | 40.8-202.8 HR for PFS
analysis (33) emphasis) months, 0.86; (95%- Cl
7699 (OS) | 3899 (0S) depending [0.81;0.91];
on study P <0.0001)
HR for death
0.90; (95%- Cl
[0.85; 0.97];
P =0.003)
EORTC Ipilimumab 10 mg/kg | 1lIA (>1 mm) — 475 264 63,6 months | 63.5% 51.5% 0.76; (95% ClI
18071 (34) | q21 for 4 cycles, then | 1lIC, no in-transit (median) (2-Y-PFS) [0.64; 0.89];
every 12 weeks for 3 | metastases 40,8% P <0.001
years (5-Y-PFS)
HR for death
Placebo 476 323 56.1% 43.8% 0.72: (95% Cl
(2-Y-PFS) [0.58; 0.88];
30,3% P =0.001)
(5-Y-PFS)
EORTC Pembrolizumab A (>1 mm) - 514 135 15 months 75.4% (95% CI | 71.4% (95% Cl | 0.57;(98.4% Cl
1325 (37) 200 mg, q21 IlIC, no in-transit (median) 71.3t078.9) 66.8 to 75.4) [0.43; 0.74]);
tast P <0.001
Placebo melasiases 505 216 61.0%(95% CI | 53.2% (95% Cl
56.5 to 65.1) 47.91058.2)

CA209-238 | Nivolumab 3 mg/kg | llIB-IV (NED) 453 154 18 months 70.5% (95% Cl | 66.4% (95% CI | 0.65; (97.5%-Cl
(36) body weight, q14 (minimum) 66.1 to 74.5) 61.8t0 70.6) [0.51; 0.83];
Ipilimumab 10 mg/kg 453 206 60.8% (95% Cl | 52.7% (95% ClI P <0.001)
q21 for 4 cycles, then 56.0 t0 65.2) 47.81t057.4)

every 12 weeks

COMBI-AD | Dabrafenib 150 mg NA-IIC 438 163 (recur- 30 months 88% 67% (2-Y-PFS) | 0.47;(95% Cl
(39) BID rence) (minimum) 97% (1-Y-08) | 91% (2-Y-OS) | [0.39; 0.58];
Trametinib 2 mg/d 60 (death) P <0.001)
Placebo 432 247 (recur- 56% 44% (2-Y-PFS
o) 3% (1-v.05) | 83% (2-08) it
93 (death) [0.42; 0.79];
P =0.0006)

Some studies reported unusual confidence intervals (for example, 97.5%; 98.4%), which can be explained by their methodological approach..
BID, twice daily; HR, hazard ratio; Cl, confidence interval; NED, no evidence of disease; PFS, progression free survival; OS, overall survival;
q14: every two weeks, q21: every three weeks; Y, year

® Sex

® Location of primary tumor

® Cancer stage

® Tumor thickness according to Breslow

® Presence and number of lymph node macro-

tage compared with placebo (EORTC 18071 trial,
Table 3). After a median follow-up period of 5.3
years, patients who had been treated with ipilimumab
had a significant advantage in terms of 5 year survival
rates for recurrence-free survival of 10.5% and over-

metastases.

Only for ulceration of the primary tumor was there
an indication of an interaction, in the sense that pa-
tients with ulcerated primary tumors seem to benefit
notably more from interferon-a.

Adjuvant treatment with ipilimumab 10 mg/kg
body weight was found to yield a prognostic advan-

all survival of 10% precisely (34, 35).

Two recent randomized phase III trials studied ad-
juvant therapy at stage III with anti-PD-1 antibodies
(36, 27). One of the trials included patients with stage
IV cancer after complete metastasectomy (36). In the
CA209-238 trial, nivolumab 3 mg/kg was evaluated
versus ipilimumab 10 mg/kg. Recurrence-free

Deutsches Arzteblatt International | Dtsch Arztebl Int 2019; 116; 497-504
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Key messages

® Antibodies targeting the PD-1 molecule are the therapeutic standard in inoperable metastatic melanoma. Nivolumab and

pembrolizumab are licensed for monotherapy.

@ Combination treatment using ipilimumab and nivolumab is more effective in melanomas with low or absent PD-L1 expression
than anti-PD1 monotherapy, but is often associated with severe immunological adverse effects.

® Patients with inoperable metastatic melanoma and a confirmed BRAF-V600 mutation in the tumor can be treated with

combination therapy including BRAF/MEK inhibitors.

® Patients who have had a complete metastasectomy (stages IIl/IV) can be offered nivolumab as adjuvant therapy; those in whom
lymph node metastases have been completely removed at stage Il can be given pembrolizumab.

® After complete metastasectomy, patients with a confirmed BRAF-V66 mutation in the tumor at stage 1l can be offered adjuvant

combination therapy using dabrafenib and trametinib.

survival rates after 18 months in patients treated with
nivolumab was 13.4|% better than in those treated
with ipilimumab. This corresponds to a risk reduction
for recurrence or death of 35%. In the second trial
(EORTC 1352/KEYNOTE-054) pembrolizumab 200
mg was compared with placebo treatment (37). On
the one hand, patients with stage IIIA melanoma
(micrometastases) were included whose metastases in
the affected lymph node at stage Nla were found to
have a minimum diameter of >1 mm. On the other
hand, patients at stage [[IB/C were included in whom
no in-transit metastases were found. Recurrence-free
survival in patients who had been treated with pem-
brolizumab was longer than that in patients who had
received the placebo treatment and corresponded to a
risk reduction for recurrence or death of 43% (37). No
data for overall survival are available yet for either
study. The proportion of patients with BRAF-V600
mutations in the studies was about 40%. No differ-
ence was found for treatment effectiveness for
patients with the BRAF mutation or BRAF wildtype
patients.

Two phase III trials investigated adjuvant treatment
with BRAF inhibitors and MEK inhibitors (38, 39).
One study investigated combined administration of
the BRAF inhibitors and MEK inhibitors dabrafenib
and trametinib (39), and a second study investigated
adjuvant therapy using the BRAF inhibitor vemurafe-
nib, both copared with placebo treatment (38). In the
first study, patients at stages IITA-IIIC with a BRAF-
V6000E/K mutation received dabrafenib 150 mg
twice daily (BID) and trametinib 2 mg/ once daily or a
comparable placebo treatment for a total of 12 months
(39). After a median follow-up period of 2.8 years, the
3 year probability for recurrence free survival in the
treatment arm was 58% and for the placebo arm,
39%. The three year probability for overall survival
was 86% for the treatment arm and 77% for the place-
bo arm.

In the second study, patients with stage IIC
melanoma (tumor thickness >4 mm with ulceration),
IITA and IIB, or IIIC with a BRAF-V600 mutation
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were given vemurafenib 960 mg BID without a MEK
inhibitor or placebo therapy for a total of 52 weeks
(38). This study was overall rated as negative.

Conclusions

Thanks to the new substances, the systemic therapy of
melanoma has improved substantially. Giving patients
PD-1 inhibitors has yielded 3-year survival rates of
50-52%; giving the immune combination has resulted
in 3-year survival of a hitherto unsurpassed 58%, and
for dabrafenib and trametinib, of 44% (21). However,
many patients are not helped in the long term by these
new therapies. Making use of clinical research services
in skin cancer centers therefore continues to be an
important option.
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eTABLE

Studies of the treatment of cerebral metastases
Treatmentarm | Cohort under study Number of Number of cerebral| Intracranial response
patlents target lesions (patlentslpercentages)
Dabrafenib BRAF"*€ mutation, asymptomatic 8.5 months 41 (54%) 3 (4%)
150 mg BID + cerebral metastases, without previous (median) 2 20 (26%) 41 54%)
trametinib cerebral local therapy, ECOG status 0/1 3 7(9%) SD 15 20%)
2 mg/d 4 4(5%) | PD 14 18%)
5 4(5%) | Not evaluable 3 (4%)
BRAF 6% mutation, asymptomatic 16 20.0 months | 1 7(44%) | CR 1 (6%)
cerebral metastases, previous cerebral (median) 2 7(44%) | PR 8 (50%)
local therapy, ECOG status 0/1 3 2(13%) | SD 4(31%)
4 0| PD 1(6%)
5 0 | Not evaluable 1(6%)
BRAFY®PXR mutation, previous 16 9.5months | 1 7(44%) | CR 0
cerebral local therapy permitted, ECOG (median) 2 6(38%) | PR 7 (44%)
status 0/1 3 2(13%) | SD 5(31%)
4 0| PD 4 (25%)
5 1(6%) | Notevaluable 0
BRAFSPEXR mytation, asymptomatic | 17 11.0 months | 1 7(#1%) | CR 1(6%)
cerebral metastases, previous cerebral (median) 2 7(41%) | PR 9 (53%)
local therapy permitted, ECOG status 3 1(6%) | SD 4 (24%)
0-2 4 1(6%) | PD 3 (18%)
5 1(6%) | Notevaluable 0
(30) Vemurafenib Therapy naive patients regarding 90 9.6 months | 1 40 (44%) | CR 2 (2%)
960 mg BID cerebral metastases, previous systemic (median) 2-4 37 (41%) | PR 24 (27%)
therapy permitted (excluding BRAF- or >4 13 (14%) = SD 36 (40%)
MEK- inhibitors) PD 25 (28%)
Not evaluable 3 (3%)
Previous treatment with stereotactic 56 1 11(20%) = CR 0
surgery, whole brain radiotherapy, or 2-4 35(63%) | PR 13 (23%)
cerebral metastasectomy, measurable >4 10 (18%) | SD 30 (54%)
cerebral disease progression PD 11 (20%)
Not evaluable 2 (4%)
(31) NIVO/IPI*! Asymptomatic cerebral metastases, no | 36 17 months 1 11(31%) | CR 6 (17%)
previous metastasectomy, stereotactic (median) 2-4 10(29%) | PR 10 (29%)
surgery or whole brain radiotherapy >4 14 (40%) | SD 4 (11%)
PD 14 (40%)
Not evaluable 1(3%)
Nivolumab Asymptomatic cerebral metastases, no | 27 1 6(24%) @ CR 3(12%)
3 mg/kg body previous metastasectomy, stereotactic 2-4 14 (56%) | PR 2 (8%)
weight, q14 surgery or whole brain radiotherapy >4 5(20%) | SD 0
PD 19 (76%)
Not evaluable 1(4%)
Symptomatic cerebral metastasis or 16 1 1(6%) | CR 0
progressive or new cerebral metastases 2-4 7(44%) | PR 1(6%)
after local pre-treatment or >4 8(50%) | SD 2(13%)
leptomeningeal disease or the combi- PD 13 (81%)
nation of these Not evaluable 0
(32) NIVO/IPI¥! Asymptomatic cerebral metastases, no | 94* 14 months 1 49 | CR 24 (26%)
previous metastasectomy, stereotactic (median) 2 23 | PR 28 (30%)
surgery or whole brain radiotherapy 23 22 | SD (=6 months) 2 (2%)
PD 31(33%)
Not evaluable 9 (10%)

*! Nivolumab 1 mg/kg body weight+ ipilimumab 3 mg/kg body weight g21 for 4 cycles, followed by nivolumab 3 mg/kg body weight; q14: every two weeks;
*2 3 patient without measurable cerebral lesions
BID, twice per day; CR, complete remission; PR, partial remission; PD, progressive disease; SD, stable disease
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