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Oncology in Clinical Practice

Nivolumab and pembrolizumab are monoclonal antibodies of the IgG4 class, which target the cell death recep-
tor (PD-1) found on T cells. The binding of the anti-PD-1 drug to the receptor therefore prevents the inhibition
of these T cells and increases the immune response against melanoma cells. Pembrolizumab and nivolumab
monotherapy has similar efficacy, including PFS and OS. Nivolumab and pembrolizumab immunotherapy are
effective regardless of the BRAF mutation status. Currently, the choice between nivolumab and pembrolizumab
is primarily dependent on to the frequency of infusions (every 3 weeks for pembrolizumab vs. every 2 weeks for
nivolumab or every 6 weeks vs. every 4 weeks). Based on the available data, it can be concluded that autoimmune
disease is not an absolute contraindication to the use of immunotherapy, but close clinical monitoring of these
patients and specialist consultations (e.g. rheumatologist, dermatologist) must be provided. Patients with severe
autoimmune disease who are treated with biologicals or have a history of life-threatening autoimmune disease
complications (e.g. severe Crohn’s disease) should not be qualified for immunotherapy, as opposed to patients
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Introduction

The relatively recent registration of immunothera-
py initiated a significant change in treating patients
diagnosed with advanced melanoma. Before 2011 pa-
tients with melanoma in the dissemination stage were
treated palliatively by chemotherapy (dacarbazine),
and this treatment did not prolong overall survival.
In 2019, because of the registration and refunding of
immunotherapy, patients with melanoma could obtain
long-term responses and overall survival (OS), includ-
ing complete responses (CR) to treatment. The basis
of immunotherapy in patients with advanced mela-
noma is antibodies directed against the programmed
death cell receptor-1 (PD-1) — pembrolizumab and
nivolumab, used in monotherapy or in combination

Oncol Clin Pract 2020; 16, 2: 56-68

with minimally symptomatic autoimmune disease (e.g., mild dermal psoriasis).
Key words: melanoma, immunotherapy, nivolumab, pembrolizumab

therapy with antibodies directed against the cytotoxic
T-lymphocyte-associated protein 4 (CTLA-4) — ip-
ilimumab. Ipilimumab is an antibody registered in
2011 directed against the CTLA-4 protein, which was
the first to give a significant prolongation of overall
survival with a simultaneous low percentage of re-
sponses (approx. 10%). In prospective clinical trials
the advantage of PD-1 inhibitors such as pembroli-
zumab and nivolumab over anti-CTLA4 antibodies
was demonstrated in first-line melanoma treatment
in the form of a greater chance of obtaining objective
responses (overall response rate; ORR) to treatment
and longer progression-free survival (PFS), as well
as longer overall survival. Nivolumab and pembroli-
zumab are monoclonal antibodies of the IgG4 class,
which attach to the cell death receptor PD-1 on
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Figure 1. Mechanism of immunotherapy action [1]. In the first stage of the immune response, naive T cells in lymphatic organs

(e.g. lymph nodes) are presented with antigens specific for the neoplasm, which causes the differentiation of naive T cells into

effector T cells (e.g. Treg, cytotoxic T cells, and helper T cells). This process is intensified by a co-stimulating signal from the
CD28 receptor from CD80/86. CD28 activation is inhibited in the presence of the CTLA-4 receptor, which has a much higher
affinity for CD80/86 ligands. Antibodies blocking CTLA-4 prevent this inhibition and stimulate the maturation of effector T cells
capable of an anti-neoplasm response. Moreover, anti-CTLA-4 antibodies can be involved in inhibition of Treg cells in the tumour

microenvironment. In the effector phase of the immune response cytotoxic cells in the tumour microenvironment eliminate

tumour cells; however, their activity is suppressed by interactions between the PD-1 receptor on T cells and PD-L1 or to a smaller

extent PD-L2 on the surface of tumour cells and macrophages in the tumour. Inhibition of the PD-1/PD-L1 pathway enables T

cell activation and restores T cell response against neoplasm cells

CD4+, CD8+ T lymphocytes, B lymphocytes, and
myeloid cells and prevent the death of immune sys-
tem cells. The binding of the anti-PD-1 drug to the
receptor prevents the inhibition of the functions of
these cells and strengthens the immune response to
neoplastic cells (Figure 1) [2].

Treating patients without the BRAF
mutation

Currently, melanoma patients without a mutation
in the BRAF gene (BRAF-WT) in the frame of the
drug program for treatment of cutaneous and mucosal
melanoma (ICD-10 C43) can be treated in the first
line by nivolumab or pembrolizumab in monotherapy,
and the choice of the drug is left to the decision of the
attending physician after a discussion with the patient
(Figure 2). Both drugs were registered on the basis of
phase III trials [4, 5].

The registration trial evaluating the effectiveness
of first-line treatment with nivolumab in monotherapy
in patients with a diagnosis of locally advanced non-re-
sectable or metastatic melanoma BRAF-WT was the
CheckMate066 trial (NCT01721772). The trial included
418 patients who were randomly assigned in a ratio of
1:1 to treatment with nivolumab administered at a dose
of 3 mg/kg body mass every two weeks or the branch with
dacarbazine administered at a dose of 1000 mg/m? body
surface, and the treatment was continued until disease
progression or unacceptable toxicity. In the nivolumab
group the median age of the patients was 64 years (range
18-86 years) and 57.6% were men; for dacarbazine the
median age was 66 years (range 25-87 years) and 60.1%
were men. The median progression-free survival (PFS)
was 5.1 months for nivolumab treatment and 2.2 months
for dacarbazine treatment (HR = 0.43; 95% CI:
0.34-0.56; P < 0.001). The ORR percentage was 40%
for persons treated with nivolumab and 13.9% for those
treated with dacarbazine [6]. After more than 38 months
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Figure 2. Scheme of systemic melanoma treatment including immunotherapy [3]. ? — indication registered but not reimbursed;
*— dabrafenib + trametinib, vemurafenib + cobimetinib or encorafenib + binimetinib

of observation in the group treated with nivolumab
three-year OS indices were 51.2% (95% ClI, 44.1-57.9)
and in the group treated with dacarbazine — 21.6%
(95% CI, 16.1-27.6). The median OS was 37.5 months
(95% CI, 25.5 months—not reached) in the nivolumab
group and 11.2 months (95% CI, 9.6-13.0 months) in
the group treated with dacarbazine (risk coefficient
0.46; 95% CI, 0.36-0.59; P < 0.001) (Figure 3). At the
moment of data analysis 63.8% (134 of 210) of patients
in the nivolumab group had disease progression or died,
in comparison to 82.7% (172 of 208) of patients in the
dacarbazine group, and three-year PFS indices were
32.2% (95% CI,25.6-39.0) and 2.9% (95% CI, 0.7-8.1),
respectively. Subgroup analysis indicated that in patients
with PD-L1 expression of at least 5% the median OS
was not reached (95% CI, 4.4-NR) in the nivolumab
treatment group and was 9.7 months (95% CI, 6.7-
—13.5 months) in the dacarbazine treatment group. In
patients with PD-L1 expression lower than 5% the me-
dian OS during nivolumab treatment was 28.2 months
(95% CI, 18.2-38.5 months) and 11.6 months (95% CI,
9.3-13.0 months) for patients treated with dacarbazine.
Similarly, regardless of PD-L1 expression, patients in
the group treated with nivolumab had longer progres-
sion-free survival in comparison to patients from the

group treated with dacarbazine — CR and partial re-
sponse (PR) were noted in 19.0% (40 of 210) and 23.8%
(50 of 210) of patients, respectively, in the group treated
with nivolumab in comparison to 1.4% (3 of 208) and
13.0% (27 of 208) of patients in the group treated with
dacarbazine. Treatment-related undesirable effects of
the third/fourth degree occurred in 15.0% (31 of 206) of
patients treated with nivolumab and in 17.6% (36 of 205)
of patients treated with dacarbazine, and no deaths due
to the toxicity of either of the drugs were observed [7].

The first trial evaluating the treatment effective-
ness of pembrolizumab in monotherapy in first-line
treatment in patients with nonresectable or metastatic
melanoma was the KEYNOTE-001 trial, in which
655 patients were randomised into melanoma co-
horts; 151 of them had not been treated previously,
and 496 had been treated (205 received one previous
therapy, 178 received two previous therapies, 113 re-
ceived three or more previous therapies). At the mo-
ment of data analysis 63% (n = 412) of all patients
had died and 54% (n = 81) of all previously untreated
patients had died. In a three-year analysis in previously
untreated patients the median OS was 31 months (95%
CI, 24-NR), with a 12-month survival index of 73% (95%
ClI, 65-79) and a 24 month survival index of 60% (95%
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Figure 3. Long-term overall survival (A) and time to disease progression (B) in melanoma patients without the BRAF gene
mutations treated with nivolumab in first-line treatment [7]

CI, 51-68) [8]. The estimated index of five-year OSwas  CI, 20.2-30.4) in the whole cohort and 38.6 months (95%
34% in the whole patient cohort and 41% in previously ~ CI, 27.2-NR) in previously untreated patients (Fig. 1A
untreated patients. Median OS was 23.8 months (95%  and B). The five-year estimated PFS index was 21%
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and 29%, respectively. Median PFS was 8.3 months
(95% CI,5.8-11.1) in the whole cohort and 16.9 months
(95% ClI,9.3-35.5) in previously untreated patients. In
those treated with pembrolizumab as first-line treat-
ment CR was reached by 38 patients (25%), 40 (27%)
reached PR, and 30 (20%) had stable disease (SD),
and finally 32 patients (21%) had progressive disease
(PD). Median time to response in patients treated in
the first line was 2.8 months (range: 2.5-32.0), and the
median time of maintained response was not attained
(range: 1.3+ to 60.8+ months). Among 38 patients who
reached CR, median time to response was 2.8 months
(range: 2.5-8.3), and median time of response duration
was also not attained (range: 6.0+ to 60.84+ months).
The response was still present in 35 patients (92%) at
the moment of data analysis. Among 40 patients who
attained PR, median time to response was 2.8 months
(range: 2.5-32.0), and median time of response duration
was also not attained (range: 1.3+ to 51.44+ months),
and in the 29 previously untreated patients (73%)
who reached PR at the moment of data analysis the
response was still ongoing. In this trial in the whole
analysed population 156 (24%) patients had a diagnosis
of BRAF+ melanoma [9].

The second trial in which first-line pembrolizumab
treatment was given to patients with melanoma in the
dissemination stage was the KEYNOTE-006 trial.
Pembrolizumab and ipilimumab treatments were com-
pared. Among patients who received pembrolizumab
as first-line treatment the median OS was 38.7 months
vs. 17.1 months (HR = 0.73, p = 0.0036) for those treat-
ed with ipilimumab, and median PFS was 11.6 months
vs. 3.7 months (HR = 0.54, P < 0.0001). The patients
who were not treated in the first line were those who
had previously received chemotherapy (14% for pem-
brolizumab and 10% for ipilimumab), BRAF or MEK
inhibitors (17% and 20%), or immunotherapy (3% and
4%). In patients receiving second-line treatment with
pembrolizumab the median OS was 23.5 months in com-
parison with 13.6 months (HR = 0.75, P = 0.036) for
ipilimumab treatment [10]. In the previously untreated
population, the percentage of ORR was 39.4% (95% CI,
34.4-44.6%) for pembrolizumab treatment in compari-
son with 13.3% (95% CI. 8.7-19.1%) for ipilimumab.
Median time to response was 12.1 weeks (range 3.7-
—48.1 weeks) and 12.6 weeks (range 11.4-42.4 weeks),
respectively, and the median time of response duration
was not attained in any of the groups (range: 7.7-99.1+
weeks with pembrolizumab and 4.7+ to 95.9+ weeks
with ipilimumab). When pembrolizumab was used the
best complete response was CR in 52 patients (14.1%),
and PR occurred in 93 (25.3%); 40 (10.9%) had SD. For
ipilimumab CR was obtained in seven patients (3.9%),
PR in 17 (9.4%), and 30 (16.6%) had SD [11]. In the
KEYNOTE-006 trial in patients with BRAF-WT mela-

noma median OS was 28.1 months for pembrolizumab
treatment vs. 13.9 months for ipilimumab treatment
(HR = 0.73, P = 0.0048) (Figure 4). In patients with
the BRAF gene V600E mutation or a BRAF V600K
mutation previously treated with BRAF or MEK
inhibitors median OS was 20.4 months for pembroli-
zumab treatment in comparison with 11.9 months for
ipilimumab treatment (HR = 0.71, p = 0.054). In
patients with melanomas with the BRAF V600E or
V600K mutation not treated previously with BRAF or
MEK inhibitors (patients with initial normal levels of
lactate dehydrogenase) median OS was not attained
during pembrolizumab treatment in comparison with
26.2 months during ipilimumab treatment (HR = 0.70,
P = 0. 065) [10].

Comparison of nivolumab and
pembrolizumab use

Monotherapy with pembrolizumab or nivolumab
has similar effectiveness, including the range of PFS
and OS (Figure 5). Currently the choice between
nivolumab and pembrolizumab also concerns, above
all, the frequency of infusions (every three weeks for
pembrolizumab in comparison with every two weeks
in the case of nivolumab or every six, as compared to
every four weeks). An American analysis based on
the evaluation of the Flatiron Health Inc. Database
encompassing data from over 280 regional oncologi-
cal centres, seven main academic research centres and
15 leading oncological companies described 888 pa-
tients with advanced melanoma, of whom in the first
line 486 patients were treated with pembrolizumab and
402 patients with nivolumab. In 58% patients treated
with nivolumab a constant 240 mg dose was admin-
istered every two weeks, and in the 38% of patients
treated with pembrolizumab — 200 mg every three
weeks, the remaining patients were treated using doses
calculated per kilogram body weight. Median OS for
patients treated with pembrolizumab was 22.6 months
and for those treated with nivolumab — 23.9 months
(P = 0.91), and no differences were found in survival
between patients treated with pembrolizumab and
nivolumab (HR 1.10; 95% CI, 0.87-1.39). Similar results
were obtained in clinical practice within the framework
of drug programs of melanoma treatment in the Centre
for Oncology in Warsaw (Figure 6). Because of the
lack of significant differences in the effectiveness of
nivolumab in comparison to pembrolizumab an addi-
tional factor supporting the decision as to the choice of
drug can be the toxicity profile of the anti-PD-1 drug,
which is different depending on the drug and should
be considered in respect to the accompanying diseases
and the patient’s age [13].
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Figure 4. Long-term overall survival (A) and time to disease progression (B) in melanoma patients treated with pembrolizumab

in first-line treatment [11]. NR — not reached

Treatment of patients with the BRAF
mutation

Immunotherapy with anti-PD-1 antibodies (nivolu-
mab, pembrolizumab) is effective regardless of the BRAF
mutation status [14]. Analysis of treatment of patients
included in the CA209-003 (NCT00730639), CA209-
-038 (NCT01621490), CA209-004 (NCT01024231),

and CA209-037 (CheckMate037, NCT01721746)
trials showed that for nivolumab treatment the me-
dian time of OR duration is 14.8 months (95% CI,
11.1-24.0 months) for melanoma patients without the
BRAF gene mutation (BRAF-WT) and 11.2 months
(95% CI, 7.3-22.9 months) for melanoma patients with
BRAF gene mutations (BRAF+). ORR was 34.6% for
patients with BRAF-WT (75 responses for 217 cases)
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and 29.7% for patients with BRAF+ (22 responses for
74 cases). Median time of OR duration was similar in pa-
tients with BRAF-WT (14.8 months; 95% CI, 11.1-24.0)
and BRAF+ (11.1 months; 95% CI, 7.3-22.9) [14]. In
a more recent trial, CheckMate 067, also evaluating
combined immunotherapy, it was shown that in the
first line of treatment of patients with BRAF+ mela-
noma after 28 months of observation median OS was
not attained in the group treated with nivolumab with
ipilimumab nor in the group treated with nivolumab
and was 24.6 months in the ipilimumab group (95%
CI, 17.9-33.0). In this group of patients with BRAF+
melanoma the two-year overall survival OS was 71%

for the combination, 62% for nivolumab, and 51% for
ipilimumab [15]. The general indirect comparison of the
effectiveness of BRAFi/MEKi and checkpoint inhibitors
in patients with BRAF + melanoma indicates the supe-
riority of molecularly directed therapies during the first
5-6 months, and the superiority of anti-PD-1 treatment
or together with CTLA-4 in successive months of treat-
ment. The first meta-analysis published in 2017 suggests
that BRAFi/MEKIi treatment is the most effective in the
scope of improving OS, PFS, and ORR in patients with
BRAF+ melanoma, and is superior to immunotherapy
in this area [16]. In turn, a Cochrane analysis indicated
the superiority of immunotherapy in the scope of treat-
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ment safety, and the superiority of BRAFi/MEKi in the
scope of prolonging PFS [17]. The most recent analysis
only comparing immunotherapy with a combination of
nivolumab and ipilimumab vs. BRAFi/MEK:i therapy
indicated a statistically significant advantage in the scope
of OS for nivolumab and ipilimumab in comparison
with both schemes of BRAF and MEK inhibitors. For
therapy a comparison of nivolumab + ipilimumab versus
dabrafenib + trametinib HR (95% CI) was calculated as
0.64 (0.46, 0.89) and for nivolumab + ipilimumab versus
vemurafenib + cobimetinib treatment — 0.56 (0.36,
0.89) [18]. However, so far, no randomised clinical trial
comparing BRAFi/MEK:i (dabrafenib + trametinib, ve-
murafenib + cobimetinib or enkorafenib+binimetinib)
and immunotherapy (nivolumab or pembrolizumab) has
been published, which does not allow the evaluation of
optimal first-line treatment for patients with BRAF+
melanoma.

The optimal sequence of treatment with BRAF
and MEK kinase inhibitors (BRAFi/MEKIi) and im-
munotherapy is not defined at present. So far, there
are no available prospective data from randomised
trials allowing us to determine the best sequence of
treating patients with BRAF + melanoma. In particular,
there are no prospective data concerning sequential
treatment in patients with poor prognostic factors. The
currently published joint analysis of phase II and III
trials indicated that in the case of nivolumab treatment
neither earlier therapy with BRAFi nor earlier treat-
ment with ipilimumab have an effect on ORR. In this
analysis ORR was 33.1% in BRAF+ patients without
prior BRAFi treatment and 24.5% in patients who
had previously received BRAFi. However, the direct
interpretation of results is difficult because in patients
treated with nivolumab earlier therapy with a BRAF
inhibitor was applied in 71.7% (76) of BRAF + patients,
but in 85.8% (91) also more than two schemes of earlier
treatment had been applied, including chemotherapy
and ipilimumab according to inclusion criteria for the
CheckMate 003, CheckMate 004, CheckMate 037, and
CheckMate 038 trials [14].

The oldest analyses, because of the time of drug
registration, evaluated the application of BRAFi/MEKi
after ipilimumab. In the analysis by Ackerman et al.
274 patients with advanced melanoma with a BRAF
mutation were evaluated, and the percentages of
ORR, PFS, and OS were compared among patients
who received immunotherapy (including high doses of
interleukin 2, nivolumab, ipilimumab, or adoptive cell
therapy) before directed therapy (encompassing vemu-
rafenib in monotherapy, dabrafenib in monotherapy,
and dabrafenib together with trametinib). In BRAFi
treatment — 117 received vemurafenib, 99 — dab-
rafenib, and 58 — dabrafenib and trametinib. In this
analysis RR, median PFS and OS for second-line BRAFi

treatment (after immunotherapy with ipilimumab) was
57%, 6.7 months (n = 32, 95% CI, 4.3-9.1 months),
and 19.6 months (95% CI, 10.0-NR months), respec-
tively. At the same time, for first-line use of BRAFi
(n = 242) these data were 66% RR, 5.6 months PFS
(95% CI, 4.7-6.8 months), and 13.4 months OS (95%
CI, 10.1-177.0 months). In these patients the response to
targeted therapy was similar whether it was given before
or after immunotherapy, but ORR and survival for the
group treated with ipilimumab were better if it was used
before targeted therapy. On the basis of such results the
authors of the analysis concluded that the use of immu-
notherapy with ipilimumab as first-line treatment does
not appear to negatively affect the response to BRAFi
therapy [19]. Similarly, in the analysis by Ascierto et
al. patients who received ipilimumab before targeted
therapy had better OS in comparison with patients
treated by targeted therapy and then ipilimumab [20].
On the basis of these two trials it began to be suggested
that in the case of sequential treatment immunotherapy
should be used first. Newer analyses also confirmed that
ORR indices are lower in the case of ipilimumab therapy
after progression to BRAFi; therefore, it was suggested
that administering immunotherapy in the first line may
be the best mode of action [21].

Current analyses are evaluating the use of
BRAFi/MEKIi after anti-PD1 therapy. In the analysis
of Johnson et al. patients who received in the first line
anti-PD-1 therapy (n = 56) were compared with those
who were first treated with BRAFi/MEKi (n = 58).
These two groups of patients had different PFS in
second-line treatment, but median OS did not differ
significantly between the groups (27.5 vs. 40.3 months,
P = 0.71). Patients with progression on anti-PD-1 treat-
ment had shorter survival after initiation of second-line
BRAFi/MEKIi therapy with as median PFS of five
months and median OS of 10.6 months. The ORR
index of anti-PD-1 therapy seemed to be slightly
higher in the group not previously treated with BRAFi
(first anti-PD-1) (41% vs. 25%) [19]. The most recent
analyses have indicated that BRAFi/MEK:i given after
anti-PD-1 therapy is less effective, and it was suggested
that there could be a common mechanism of resistance
to the two treatment methods [22].

Summing up, it is now known that both BRAFi/MEKi
therapy as well as immunotherapy (anti-PD-1 mono-
therapy) are effective methods of treating patients with
BRAF+ melanoma in the dissemination stage, and
long-term responses are observed in both subgroups of
patients, regardless of earlier therapies. In patients with
a good performance status and proper organ function,
anti-PD-1 treatment can be considered regardless of the
status of the BRAF mutation. However, clinicians should
maintain particular care in qualifying patients with an
initially unfavourable prognosis for treatment. The
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results of the analysis of registration trials (nivolumab,
pembrolizumab) cannot be directly transferred to
patients who do not fulfil the qualification criteria for
these trials, for instance patients with a poor perfor-
mance status, because the percentages of responses
to immunotherapy may not be similar in patients with
BRAF-WT and BRAF+ melanomas in patients with high
LDH, metastases to the CNS, or a large tumour mass
and metastases to many parenchymal organs. Moreover,
the optimal sequence of BRAFi/MEK:i therapy and
immunotherapy in treating patients with melanoma is
still under discussion and is the subject of evaluation
of four ongoing clinical trials (SECOMBIT, EBIN,
i.e. EORTC 1612-MG and ECOG-ACRIN SWITCH,
i.e. EA6134 and DREAMseq). It should, however, be
pointed out that all these ongoing trials encompass in
one arm combined immunotherapy (anti-PD-1 and
anti-CTLA-4), whereas SECOMBIT and EBIN analyse
the combination of encorafenib with binimetinib, and
these strategies are currently not available in Poland in
the scope of drug programs. It seems that the ongoing
trials will determine the effect of the sequence of therapy
directed against BRAF and the blocking of PD-1 and/or
CTLA-4 on the results of treatment and survival of
patients with melanoma in the dissemination stage.
Clinical trials encompassing blocking PD-1, and also
new trials of combinations of various immunotherapies
or the analysis of combinations of targeted therapies may
be considered as the first line of therapy options for all
patients with advanced melanoma [23].

Immunotherapy and
immunosuppression and autoimmune
diseases

At present the meta-analysis of data or diagnos-
tic-therapeutic recommendations concerning the safety
and effectiveness of anti-PD-1 and anti-CTLA-4 anti-
bodies in patients with previously existing autoimmune
diseases are not available. A population epidemiologi-
cal analysis performed in the USA indicated that this
is a significant clinical problem concerning as many as
one in five patients. The occurrence of prior autoim-
mune diseases in melanoma patients was calculated.
Among 12,028 patients with newly diagnosed melanoma
in the dissemination stage the frequency of occurrence
of autoimmune diseases rose from 17.1% in 2004 to
28.3% in 2014 [24]. A similar frequency of autoimmune
diseases can be expected in the Polish population among
patients who are to start treatment in the Drug Program
of treating melanoma by immunotherapy [25, 26]. Data
available so far indicate the possibility of using systemic
treatment of melanoma by immunotherapy in selected
patients from this group.

In a multicentre trial directed by Melanoma Institute
Australia and the University of Sydney in patients treat-
ed using anti-PD1 immunotherapy for melanoma in the
dissemination stage with an existing autoimmune disease
(N = 52) the percentage of responses was 33%. During
anti-PD-1 immunotherapy exacerbations occurred in
patients with rheumatological problems (14/27), pso-
riasis (3/8), Graves’ disease (1/4), and immunological
thrombocytopaenic purpura (2/2). Moreover, 20 (38%)
patients had autoimmune disease exacerbations that
required immunosuppression; these were patients with
rheumatoid arthritis (7/13), rheumatic polymyalgia
(3/3), Sjogren’s syndrome (2/2), immunological throm-
bocytopenic purpura (2/2), and patients with psoriasis
(3/8). Only two (4%) patients stopped treatment be-
cause of exacerbation of their autoimmune disease,
and no deaths linked to treatment were noted. Clinical
recurrence or an increase of previous symptoms were
described (e.g. joint pain in patients with rheumatoid
arthritis, increased skin symptoms in psoriasis patients),
but not the occurrence of new disease symptoms (e.g.
new lung symptoms in patients with rheumatoid arthri-
tis). Exacerbations were more common in persons with
active symptoms at the moment of ipilimumab treatment
initiation (9/15, 60%) than in patients with clinically in-
active disease (11/37,30%) (P = 0.039). A tendency was
also described of an increase in the number of exacerba-
tions in persons receiving immunosuppressive drugs at
the time of initiation of systemic melanoma treatment
(10/20, 50%) in comparison with patients not requiring
the administration of immunosuppressive drugs (10/32,
31%) (P > 0.05) at the time of qualification for im-
munotherapy. It is worth noting, however, that two of
seven patients taking steroid drugs at the beginning of
the treatment obtained an objective response, but none
of the patients receiving other immunosuppressive drugs
(including methotrexate); also, no objective responses
were noted in patients who were taking steroids in
combination with another immunosuppressive drug,
which appears to be linked to the immunosuppressive
mechanism of steroids and methotrexate (Figure 7),
which prevent lymphocyte activation induced by im-
munotherapy (Figure 1) [30]. Analogous data have been
published for ipilimumab treatment. Thirty patients
were evaluated; they received ipilimumab and concur-
rently: six had rheumatoid arthritis, five — psoriasis, six
— inflammatory bowel disease, two — systemic lupus
erythematosus, two — multiple sclerosis, two — autoim-
munological thyroid inflammation, and seven had other
diseases. In the analysed cohort 13 patients (43%) were
receiving immunosuppressive treatment at the moment
of initiating ipilimumab treatment, most commonly
with small doses of prednisone or hydroxychloroquine.
During ipilimumab treatment eight patients (27%) had
exacerbation of their immunological disease requiring
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systemic treatment, but all were sufficiently controlled
by corticosteroids. Undesirable effects dependent on the
immunological mechanisms in degree 3 to 5 occurred in
patients (33%) and were reversible after using corticos-
teroids or therapy with infliximab in two cases, but one
patient with a psoriasis diagnosis died because of colon
inflammation. At the same time in 15 patients (50%)
neither exacerbation of the autoimmune disease nor
irAE were observed. In six patients (20%) objective re-
sponses were described, including one with a persistent
CR [31]. Finally, the most recent research has shown that

it is still unclear whether the number of life-threatening
and fatal complications is small in patients with autoim-
mune diseases treated with immunotherapy because one
meta-analysis (of patients with all types of neoplasms)
indicated that fatal toxic action was observed in three
out of 123 patients [32].

Currently, trial NCT03140137 is ongoing (112 patients
are to be analysed) to determine the tolerance of immu-
nological checkpoint inhibitors in patients with prior au-
toimmune diseases. Trial NCT03816345 (AIM-NIVO)
will evaluate the safety of using nivolumab in patients
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Figure 7A. Immunological basis for the lack of effects of immunotherapy in patients treated by immunosuppression — effect
of steroid drugs on cells of the immune system [27]. Glucocorticoids act on almost all types of cells of the immune system and
promote an anti-inflammatory state in both monocytes and macrophages. They prevent monocyte apoptosis (A) and inhibit the
liberation of proinflammatory mediators by monocytes and macrophages (B). In macrophages they promote phagocytosis and
mobility, inhibiting adhesion, apoptosis, and oxygen burst (C). They also act on neutrophil function by inhibiting their movement,
adhesion to the substrate, and activation (D). Steroids also affect dendritic cell function, promoting their maturation, survival,
migration, and mobility (E), and at the same time affecting their ability to activate T cells by inhibiting proinflammatory molecule
production (F). Steroids also act on T helper (Th) cells, including the decrease of transcriptional activity of Th1 cells, and inhibit
the production of proinflammatory molecules such as IL-2 and IFNy (G). They also suppress the activity of the GATA3 gene in
Th2 cells, inhibiting IL-4 and IL-5 expression (H). The action of steroids on Th17 cells (I) and regulatory T lymphocytes in not well
understood (J)
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with diagnosis of such diseases as Crohn’s disease,
multiple sclerosis, rheumatoid arthritis, Sjogren’s syn-
drome, systemic lupus erythematosus, scleroderma, and
ulcerative colitis.

At present, on the basis of available data, we con-
clude that an autoimmune disease is not an absolute
contraindication for immunotherapy if strict clinical
monitoring of the patients and a specialist consultation
(e.g. rheumatologist, dermatologist) are ensured. We
would, however, hesitate to offer this therapy in adjuvant
treatment. In the case of patients with more severe au-
toimmune diseases (e.g. Guillain-Barré syndrome) one
should be aware of the high risk of potential life-threat-
ening complications and inform the patient. Patients
with severe autoimmune diseases treated with biological
drugs or who have life-threatening autoimmune disease
complications (e.g. severe Crohn’s disease) in their
medical history should not be qualified for immuno-
therapy, in contrast to patients with minimal-symptom
autoimmune disease (e.g. mild skin psoriasis). The
qualification should be preceded by a conversation with
the patient including discussing the consequences of an
exacerbation of the autoimmune disease.

Summary

The blocking of immunological checkpoints depend-
ent on CTLA-4 and PD-1 is an effective strategy of treat-
ing patients with a histologically confirmed diagnosis
of skin or mucous membrane melanoma in stage III
(non-resectable) or IV regardless of the status of the
BRAF gene mutation. Immunotherapy can be consid-
ered already in the first-line treatment of all patients
with melanoma (Figure 2) [3, 23]. The introduction of
nivolumab, pembrolizumab, and ipilimumab into clinical
practice has allowed an improvement in the prognosis
for a large group of melanoma patients (Figure 3, 4).
The use of these antibodies has yielded treatment re-
sults not observed earlier (Figure 5, 6). Nivolumab and
pembrolizumab are better tolerated than ipilimumab
because of their relatively low toxicity [5, 13]. Patients
treated by immunotherapy when starting their treat-
ment must have satisfactory parameters of morpho-
logy and blood biochemistry including the number of
leucocytes > 2000/uL, the number of neutral granulo-
cytes > 1000/uL, the number of platelets > 75,000/uL,
haemoglobin concentration > 9 g/dL or > 5.6 mmol/L,
serum creatinine concentration < 1.5 X GGN, AST/ALT
activity < 2.5 X GGN, and total bilirubin concentra-
tion < 1.5 X GGN or direct bilirubin < GGN in patients
with total bilirubin levels > 1.5 GGN. At the same
time, as is shown by analyses, immunotherapy with
checkpoint inhibitors has similar effectiveness and
toxicity in persons aged > 65 years and < 65 years, and

chronological age by itself should not exclude the use
of these drugs [33]. Qualification for immunotherapy,
however, has some limitations and contraindications
due to its mechanism of action (Figure 1), and these
are pre-existing active autoimmune diseases including
Crohn’s disease or multiple sclerosis, as well as the pa-
tient taking systemic immunosuppressive therapy based
on corticosteroids and/or methotrexate (Figure 7) or
immunosuppressive biological drugs [13]. Currently
patients who have received live vaccines, with immune
deficiency, active HIV infection, or another active in-
fection including active tuberculosis are not qualified
for immunotherapy. Infections with hepatitis B virus,
hepatitis C virus, and HIV were almost universal exclu-
sion criteria in investigations of immunological check-
point inhibitors. It seems that these chronic infections
could suppress T cell function and theoretically could
decrease the effectiveness (particularly in the case
of severe HIV/AIDS with a low number of CD4 + T
cells) [34]. The principles of procedures for patients
with a diagnosis of melanoma with metastases to the
CNS have been described in the paper “Management
of brain metastases in melanoma” (Piotr Rutkowski,
Dorota Kiprian, Monika Dudzisz-Sledz, Tomasz
Switaj, Radostaw Michalik, Mateusz Spatek, Katarzyna
Kozak, Tomasz Mandat) [35], similarly to the principles
of action in the case of combining immunotherapy with
radiotherapy “The role of radiotherapy in melanoma”
(Mateusz Spatek, Anna M. Czarnecka), which was also
presented in “Oncology in Clinical Practice” [36].

References

1. Centanni M, Moes DJ, Trocéniz IF, et al. Clinical pharmacokinetics
and pharmacodynamics of immune checkpoint inhibitors. Clin Phar-
macokinet. 2019; 58(7): 835-857, doi: 10.1007/s40262-019-00748-2,
indexed in Pubmed: 30815848.

2. Cigzynska M, et al. Nowe mozliwosci leczenia pacjentéw z zaawanso-
wanym czerniakiem skory. Forum Dermatologicum. 2017; 3(2): 53-57.

3. Rutkowski P, Wysocki PJ, et al. Wytyczne postepowania diagnostycz-
no-terapeutycznego. Czerniaki skéry. Onkol Prakt Klin Edu. 2019;
5(1): 1-20.

4. Ziobro M, Cybulska-Stopa B. Uaktualnione wyniki badan KEYNOTE
001 oraz KEYNOTE 006 — ich wptyw na nasza wiedze o immunote-
rapii czerniaka i praktyke Kkliniczng. Biuletyn Polskiego Towarzystwa
Onkologicznego Nowotwory. 2018; 3(3): 170-174.

5. Koseta-Paterczyk H, Rutkowski P Niwolumab — perspektywy w lecze-
niu nowotwordéw ztosliwych. Onkol Prakt Klin Edu, 2016; 2(2): 57-68.

6. Robert C, Long GV, Brady B, et al. Nivolumab in previously untreated
melanoma without BRAF mutation. N Engl J Med. 2015; 372(4): 320—
-330, doi: 10.1056/NEJMoa1412082, indexed in Pubmed: 25399552.

7. Ascierto PA, Long GV, Robert C, et al. Survival Outcomes in Patients
With Previously Untreated BRAF Wild-Type Advanced Melanoma Treat-
ed With Nivolumab Therapy: Three-Year Follow-up of a Randomized
Phase 3 Trial. JAMA Oncol. 2019; 5(2): 187-194, doi: 10.1001/jama-
oncol.2018.4514, indexed in Pubmed: 30422243.

8. Ribas A, Hamid O, Daud A, et al. Association of pembrolizumab with
tumor response and survival among patients with advanced melano-
ma. JAMA. 2016; 315(15): 1600-1609, doi: 10.1001/jama.2016.4059,
indexed in Pubmed: 27092830.

9. Hamid O, Robert C, Daud A, et al. Five-year survival outcomes for patients
with advanced melanoma treated with pembrolizumab in KEYNOTE-001.
Ann Oncol. 2019; 30(4): 582-588, doi: 10.1093/annonc/mdz011.

67



ONCOLOGY IN CLINICAL PRACTICE 2020, Vol. 16, No. 2

10.

20.

21.

Robert C, Ribas A, Schachter J, et al. Pembrolizumab versus ipilimum-
ab in advanced melanoma (KEYNOTE-006): post-hoc 5-year results
from an open-label, multicentre, randomised, controlled, phase 3
study. Lancet Oncol. 2019; 20(9): 1239-1251, doi: 10.1016/s1470-
2045(19)30388-2.

. Carlino MS, Long GV, Schadendorf D, et al. Outcomes by line of

therapy and programmed death ligand 1 expression in patients with
advanced melanoma treated with pembrolizumab or ipilimumab
in KEYNOTE-006: A randomised clinical trial. Eur J Cancer. 2018;
101: 236-243, doi: 10.1016/j.ejca.2018.06.034, indexed in Pubmed:
30096704.

. Munhoz RR, Postow MA. Clinical development of PD-1

in advanced melanoma. Cancer J. 2018; 24(1): 7-14, doi:
10.1097/PP0.0000000000000299, indexed in Pubmed: 29360722.

. Boutros C, Tarhini A, Routier E, et al. Safety profiles of anti-CTLA-4 and

anti-PD-1 antibodies alone and in combination. Nat Rev Clin Oncol.
2016; 13(8): 473-486, doi: 10.1038/nrclinonc.2016.58, indexed in
Pubmed: 27141885.

. Larkin J, Lao CD, Urba WJ, et al. Efficacy and Safety of Nivolumab

in Patients With BRAF V600 Mutant and BRAF Wild-Type Advanced
Melanoma: A Pooled Analysis of 4 Clinical Trials. JAMA Oncol. 2015;
1(4): 433-440, doi: 10.1001/jamaoncol.2015.1184, indexed in Pub-
med: 26181250.

. Larkin J, Chiarion-Sileni V, Gonzalez R, et al. Abstract CT075: Overall

survival (OS) results from a phase Il trial of nivolumab (NIVO) com-
bined with ipilimumab (IPI) in treatment-naive patients with advanced
melanoma (CheckMate 067). Cancer Research. 2017; 77(13 Supple-
ment): CT075-CT075.

. da Silveira Nogueira Lima JP, Georgieva M, Haaland B, et al. A sys-

tematic review and network meta-analysis of immunotherapy and
targeted therapy for advanced melanoma. Cancer Med. 2017; 6(6):
1143-1153, doi: 10.1002/cam4.1001, indexed in Pubmed: 28463413.

. Pasquali S, Hadjinicolaou AV, Chiarion Sileni V, et al. Systemic treat-

ments for metastatic cutaneous melanoma. Cochrane Database Syst
Rev. 2018; 2: CD011123, doi: 10.1002/14651858.CD011123.pub?2,
indexed in Pubmed: 29405038.

. Atkins MB, Tarhini A, Rael M, et al. Comparative efficacy of combination

immunotherapy and targeted therapy in the treatment of BRAF-mutant
advanced melanoma: a matching-adjusted indirect comparison.
Immunotherapy. 2019; 11(7): 617-629, doi: 10.2217/imt-2018-0208,
indexed in Pubmed: 30852924.

. Ackerman A, Klein O, McDermott DF, et al. Outcomes of patients

with metastatic melanoma treated with immunotherapy prior to
or after BRAF inhibitors. Cancer. 2014; 120(11): 1695-1701, doi:
10.1002/cncr.28620, indexed in Pubmed: 24577748.

Ascierto PA, Simeone E, Sileni VC, et al. Sequential treatment
with ipilimumab and BRAF inhibitors in patients with metastat-
ic melanoma: data from the lItalian cohort of the ipilimumab
expanded access program. Cancer Invest. 2014; 32(4): 144-
—149, doi: 10.3109/07357907.2014.885984, indexed in Pubmed:
24484235.

Kong BY, Carlino MS, Menzies AM. Biology and treatment of BRAF
mutant metastatic melanoma. Melanoma Manag. 2016; 3(1): 33-45,
doi: 10.2217/mmt.15.38, indexed in Pubmed: 30190871.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Johnson DB, Pectasides E, Feld E, et al. Sequencing treat-
ment in BRAFV600 mutant melanoma: anti-PD-1 before and
after BRAF inhibition. J Immunother. 2017; 40(1): 31-35, doi:
10.1097/CJ1.0000000000000148, indexed in Pubmed: 27846054.
Gangadhar TC, Schuchter LM. Broad Applicability of Nivolumab
in Melanoma Regardless of BRAF Mutation Status. JAMA Oncol.
2015; 1(4): 427-428, doi: 10.1001/jamaoncol.2015.1237, indexed in
Pubmed: 26181246.

Ma Q, Shilkrut M, Zhao Z, et al. Autoimmune comorbidities in patients
with metastatic melanoma: a retrospective analysis of us claims data.
BMC Cancer. 2018; 18(1): 145, doi: 10.1186/s12885-018-4051-0,
indexed in Pubmed: 29409500.

Batko B, Stajszczyk M, Swierkot J, et al. Prevalence and clinical
characteristics of rheumatoid arthritis in Poland: a nationwide study.
Arch Med Sci. 2019; 15(1): 134-140, doi: 10.5114/aoms.2017.71371,
indexed in Pubmed: 30697263.

Borzecki A, Koncewicz A, Raszewska-Famielec M, et al. Epidemiology
of psoriasis in the years 2008-2015 in Poland. Dermatology Review.
2018; 105(6): 693-700, doi: 10.5114/dr.2018.80837.

Liberman AC, Budzifiski ML, Sokn C, et al. Regulatory and mechanistic
actions of glucocorticoids on T and inflammatory cells. Front Endocrinol
(Lausanne). 2018; 9: 235, doi: 10.3389/fend0.2018.00235, indexed in
Pubmed: 29867767.

Cutolo M, Sulli A, Pizzorni C, et al. Anti-inflammatory mechanisms of
methotrexate in rheumatoid arthritis. Ann Rheum Dis. 2001; 60(8):
729-735, doi: 10.1136/ard.60.8.729, indexed in Pubmed: 11454634.
Dhaked D, Prevention & management of side effects of systemic ste-
roids. https://www.slideshare.net/daulatramdhaked/prevention-man-
agement-of-side-effects-of-systemic-steroids.

Menzies AM, Johnson DB, Ramanujam S, et al. Anti-PD-1 therapy in pa-
tients with advanced melanoma and preexisting autoimmune disorders
or major toxicity with ipilimumab. Ann Oncol. 2017; 28(2): 368-376, doi:
10.1093/annonc/mdw443, indexed in Pubmed: 27687304.

Johnson DB, Sullivan RJ, Ott PA, et al. Ipilimumab therapy in
patients with advanced melanoma and preexisting autoimmune
disorders. JAMA Oncol. 2016; 2(2): 234-240, doi: 10.1001/jamaon-
co0l.2015.4368, indexed in Pubmed: 26633184.

Abdel-Wahab N, Shah M, Lopez-Olivo MA, et al. Use of immune
checkpoint inhibitors in the treatment of patients with cancer and
preexisting autoimmune disease: a systematic review. Ann Intern
Med. 2018; 168(2): 121-130, doi: 10.7326/M17-2073, indexed in
Pubmed: 29297009.

Elias R, Giobbie-Hurder A, McCleary NJ, et al. Efficacy of PD-1 & PD-
-L1 inhibitors in older adults: a meta-analysis. J Immunother Cancer.
2018; 6(1): 26, doi: 10.1186/s40425-018-0336-8, indexed in Pubmed:
29618381.

Johnson DB, Sullivan RJ, Menzies AM. Immune checkpoint inhibitors
in challenging populations. Cancer. 2017; 123(11): 1904-1911, doi:
10.1002/cner.30642, indexed in Pubmed: 28241095.

Rutkowski P, Kiprian D, Dudzisz-Sledz M, et al. Management of brain
metastases in melanoma. Oncol Clin Pract. 2019; 15(1): 51-61, doi:
10.5603/0CP2018.0031.

Spalek M, Czarnecka AM. The role of radiotherapy in melanoma.
Oncol Clin Pract. 2019; 15(3): 310-319, doi: 10.5603/OCP2019.0031.

68


http://dx.doi.org/DOI:%2010.5603/OCP.2018.0031
http://dx.doi.org/10.5603/OCP.2019.0031

