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1. INTRODUCTION

In the recent years, immune checkpoint inhibitors (ICIs) have made a major
impact on the treatment of different cancers. ICls act by anti-tumoral immune system
activation. Among ICIs, programmed cell death protein-1 (PD-1) inhibitors are the
clinically most important group. (Abaza et al., 2023; Chalmers et al., 2017) Advanced
melanoma (AM) was one of the first malignancies, where PD-1 inhibitors were
introduced, as this disease did not have any effective treatment options. (Lazaroff &
Bolotin, 2023) Also, melanomas harbor a large mutational load, therefore different
tumor-specific antigens can trigger the host immune response. Still, melanomas can
effectively avoid immunosurveillance by different immune-inhibitory pathways, such as
immune checkpoint molecules. Checkpoint pathways have a key role in the maintenance
of immune homeostasis by the inhibition of autoimmune responses. (Willsmore et al.,
2021)

Expressed on the surface of various cells, including tumor cells, Programmed cell
death-ligand-1 (PD-L1) is a major regulator of the immune system, by activating the PD-
1 receptor on T-cells. The PD-1 inhibitors are monoclonal antibodies that block the
interaction of PD-L1 and PD-1, therefore they induce T-cell mediated anti-tumoral
immunity. (Abaza et al., 2023; Willsmore et al., 2021) Based on various clinical trials,
PD-1/PD-L1 inhibitors have proven to be efficient in the therapy in different advanced or
metastatic malignant conditions, such as melanoma, cutaneous squamous cell carcinoma
(cSCC), non-small cell lung, hepatocellular, gastric, colorectal, and breast cancers.
(Abaza et al., 2023)

Ipilimumab, an anti-cytotoxic T lymphocyte-associated antigen (CTLA)-4
antibody was the first immune-checkpoint inhibitor, which was approved both by the
FDA and EMA in 2011 for the therapy of stage IV melanoma. (Garbe et al., 2022;
Schadendorf et al., 2015) The response rate to ipilimumab is only about 15%, but a
smaller portion of AM patients previously treated with different drugs could achieve
notable long-term remissions. (Garbe et al., 2022; Hodi et al., 2018; Hodi et al., 2010;
Schadendorf et al., 2015) As PD-1 antibodies have emerged, the role of ipilimumab has
shifted: currently it is not administered as a first-line therapy any longer. Today,
ipilimumab is given in combination with PD-1 antibodies first-line or as a second-line
therapy. (Garbe et al., 2022)



Nivolumab and pembrolizumab are anti-PD-1 antibodies for the treatment of
unresectable melanoma with both FDA and EMA approval. A fully human 1gG4 anti-
PD-1 antibody, nivolumab improved progression free survival (PFS) and overall survival
(OS) in comparison with dacarbazine (CheckMate-066 trial) and ipilimumab
(CheckMate-067 trial). (Wolchok et al., 2022) A humanized 1gG4 anti-PD-1 antibody,
pembrolizumab improved PFS and OS compared to ipilimumab (KEYNOTE-006 trial).
(Larkin et al., 2015; Robert et al., 2019; Wolchok et al., 2022)

PD1-ICI were approved as first-line therapy in 2015 reaching 26-40% response

rates in AM patients. Compared to chemotherapy, PD1-1CI achieved higher survival
rates. (Larkin et al., 2015; Robert et al., 2019) Further studies have revealed that PD-1
ICI can provide a more tolerable safety profile and importantly, higher efficacy. (Arheden
et al., 2019; Aroldi & Middleton, 2022; Bastacky et al., 2021; Weber et al., 2017) While
with the administration of ICIs a long-term response can be achieved, AEs are usually
manageable with the use of systemic corticosteroids or other immunomodulators,
treatment cessation and supportive care. (Arheden et al., 2019; Bastacky et al., 2021;
Weber et al., 2017)
Furthermore, PD-1 ICI were recently also approved as a novel adjuvant treatment option
for stage 111 melanoma. It was shown, that PD-1 ICI, compared to placebo treatment and
also ipilimumab significantly decrease the hazard ratios of the recurrence of melanoma.
(Garbe et al., 2022)

The approval of immunotherapeutic agents is given based on phase Il clinical
studies. These studies establish strict inclusion and exclusion criteria. Therefore, patients
with autoimmune diseases, patients with active brain metastases and those with ECOG
(Eastern Cooperative Oncology Group) status of >2 could not be included. On the
contrary, most of AM patients in the clinical practice do not meet these inclusion and
exclusion criteria. Furthermore, median OS was found to be significantly different in
eligible patients in comparison with those patients that were not eligible (18.3 vs. 5.43
months). (Hodi et al., 2018; Hodi et al., 2010) Therefore, the published efficacy and safety
data of phase Il clinical trials may not correlate well with real-world clinical scenarios.
Based on the results of registry studies, since the introduction of ICI, the survival of AM
patients has significantly increased. (Arheden et al., 2019; Aroldi & Middleton, 2022)



In the past decade, not only the treatment of AM had changed substantially, but
the treatment of the second most common skin cancer, advanced cSCC has also shown
significant developments.

The majority of primary cSCCs have an indolent behavior. Prognosis is usually
very good with 5-years cure rates more than 90% and dissemination occurs in only 5%
of the patients. (Brougham, Dennett, Cameron, & Tan, 2012; Stratigos et al., 2020) The
gold standard treatment of cSCC is still surgery with or without radiotherapy. Advanced
cSCC comprise the locally advanced (la-cSCC) and metastatic cutaneous squamous cell
carcinoma (m-cSCC), that cannot be treated successfully by curative surgery or
radiotherapy. (Lebas, Marchal, Rorive, & Nikkels, 2021; Stratigos et al., 2020)

Advanced cSCC has a poor prognosis with standard systemic therapy such as
platinum based cytotoxic chemotherapy or epidermal growth factor receptor (EGFR)
inhibitors. While in certain cases cSSC might respond to these treatments, but mostly the
response is not long-term. (Migden et al., 2020; Migden et al., 2018)

The introduction of cemiplimab, an ICI drug has resulted in a major improvement
in the therapy of la-cSCC. It is a recombinant 1gG4 human mono-clonal anti-PD-1
inhibitor antibody that was approved for the treatment of advanced cSCC by the FDA in
2018 and the EMA in 2019 after successful phase Il clinical trials. (Brougham et al.,
2012; Guillaume, Puzenat, Popescu, Aubin, & Nardin, 2021; Lebas et al., 2021; Migden
et al., 2020; Migden et al., 2018; Stratigos et al., 2020; Valentin et al., 2021)



2. OBJECTIVES

Real-world evidence is the clinically most relevant measure of the efficacy and
safety of new therapies. Most of the published data is based on clinical trials, where
patients were enrolled based on strict inclusion and exclusion criteria which often have
different characteristics than those patients treated in the everyday clinical practice. In
both of our present studies, we investigated real-world patients, to assess clinically
relevant survival data in this patient population.

In our first study, we retrospectively analyzed treatment outcomes from AM
patients treated with an anti-PD1 agent (nivolumab or pembrolizumab) during a 77
month-long observation period. In the second study, we evaluated patients with la-cSCC
or m-cSCC, under PD-1 inhibitor cemiplimab therapy. We aimed to identify predictive
markers based on treatment efficacy and adverse events (AE) characteristics.

2.1. The primary endpoints of both studies included the OS, PFS, the objective
response rate (ORR) and disease control rate (DCR).

2.2 The secondary endpoints were the assessment of safety data. The
administration of ICI in AM and advanced cSSC patients results in substantially
improved clinical outcomes. However, these drugs are associated with immune-related
adverse events (irAEs). Here we aimed to evaluate the occurrence of side effects and the
possible correlation of their severity and frequency with the survival of the patients.

2.3. In both studies, we aimed to find potential novel biomarkers that may be

capable of the prediction of response to ICls.



3. METHODS

In this work, two retrospective descriptive analyses were carried out. The first study
focused on unresectable stage 111 (MO0) or stage 1V melanoma (Mla-d) patients under
PD-1 inhibitor treatment with pembrolizumab or nivolumab. The topic of the second
study was the PD-1 inhibitor cemiplimab therapy of locally advanced or/and metastatic
cSCC patients. Both of the investigations were performed at the Department of
Dermatology, Venereology and Dermatooncology, Faculty of Medicine, Semmelweis
University, Budapest, Hungary. Our electronic medical records software (MedSolution,

T-Systems Hungary, Budapest, Hungary) was utilized for the collection of clinical data.

3.1. Study I.: AM treated with a single PD-1 inhibitor agent nivolumab or

pembrolizumab

3.1.1. Clinical data

This retrospective analysis investigated patient records between 1 May 2015 and 31
October 2021 retrieved from the e-MedSolution system. The inclusion criteria comprised
patients with metastatic or inoperable cutaneous AM who have received at least two
cycles of standard dose PD-1 inhibitor treatment as monotherapy during the study period.
We excluded individuals with primary mucosal melanoma or primary uveal melanoma
and patients with incomplete medical records. The data cut-off date was 30 June 2021
with a minimum follow-up period of four months.

At our outpatient dermato-oncology clinic, the investigated patients were treated with
either intravenous nivolumab or pembrolizumab. Nivolumab was given either at a dosage
of 3 mg/kg every 2 weeks or a flat dose of 240 mg every 2-4 weeks. Pembrolizumab was
administered at a dose of 2 mg/kg every 3 weeks or a fixed flat dose of 200 mg every 3
weeks or alternatively, 400 mg every 6 weeks.

We selected nivolumab or pembrolizumab based on their availability and the
Hungarian AM treatment guideline, which has been revised during the investigated
period. Nivolumab or pembrolizumab treatment was administered until unacceptable
toxicity, disease progression, death or stoppage of the drug by the treating dermato-

oncologist for other reasons. The study included patients who had received prior



treatment with BRAF/MEK inhibitors, whole brain radiotherapy (WBRT) or superficial
radiotherapy.

We collected data on patient demographics, primary melanoma subtype, stage at
initial presentation, BRAF mutation status and lactate dehydrogenase (LDH) level and
baseline characteristics prior the initiation of nivolumab or pembrolizumab therapy.

We analyzed the treatment duration, treatment efficacy based on clinical evaluation
and imaging data, including magnetic resonance imaging (MRI) and computed
tomography (CT) and the reason behind the cessation of the treatment.

The severity and type of treatment-emergent AEs were investigated according to the
Common Terminology Criteria for Adverse Events (CTCAE) v.5.0 classification.

3.1.2. Statistical Analysis:

Real-world OS (rwOS) was established based on the start date of anti-PD1 therapy
and the date of the last follow-up or the demise of the patient. Real-world progression-
free survival (rwPFS) was determined from the start of the treatment until the date of
disease progression or death or until the last follow-up if there was no progression.
Descriptive analyses were performed using Mann-Whitney U test or Fisher’s exact test,
as applicable. Estimations of the rates of RwOS and rwPFS were made utilizing the
Kaplan-Meier method. The log-rank test was used to compare differences between
survival curves for each risk factor. Parameters that were significant in univariate
evaluation were selected for multivariate Cox proportional hazard regression analysis.
The confidence interval was set to 95% and a p-value of less than 0.05 was considered
statistically significant. All statistical analyses were performed the version 25.0 of the
IBM SPSS Statistics for Windows software (IBM Corp, Armonk, New York, USA).

3.2. Study Il: Locally advanced or metastatic cSSC treated with PD-1 inhibitor

cemiplimab

Data was collected regarding the time period between the 1st of February 2020 and
the 31st of January 2023. Patients with locally advanced cSCC and/or metastatic cSCC
treated with intravenous cemiplimab during the study period, for at least two cycles of

standard cemiplimab dose (350 mg every 3 weeks) were included. We did not exclude
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solid organ transplant recipients or immunocompromised patients with poor performance

status. In addition, we did not set any upper age limit for inclusion.

3.2.1. Data collection

We collected retrospective data from the e-MedSolution system including patient
demographics, disease stage at first presentation, laboratory results and baseline
characteristics prior to the start of cemiplimab treatment. The data cut-off date was set to
31 January 2023. The minimum follow-up period was three months. Staging was
performed according to the 8th edition of the TNM classification for invasive cSCC by
the UICC and AJCC (2017). (12) The patients' performance status was assessed using the
Eastern Cooperative Oncology Group (ECOG). (13)

We retrieved data regarding the OS, PFS, ORR, DCR and treatment-related AE. To
classify the treatment outcomes, we used the terms partial response (PR), complete
response (CR), progressive disease (PD), and stable disease (SD). The physician treating
the patients categorized the response based on the immune-related Response Evaluation
Criteriain Solid Tumors (iIRECIST) criteria. The treatment-related AE were characterized
using the Common Terminology Criteria for Adverse Events (CTCAE) version 5.0.
Cemiplimab treatment was given until disease progression, demise of the patient,
unacceptable toxicity, or if the treating dermato-oncologist decided to discontinue the
drug for different reasons.

3.2.2. Statistical analysis

We determined the real-world OS (rwQOS) using the date of initiation of cemiplimab
therapy and date of the demise of the patient or the date of last follow-up. Real-world
progression-free survival (rwPFS) was calculated from the initiation of the treatment and
the date of disease progression or demise of the patient or in patients without progression,
the date of the last follow-up. We analyzed the tumor responses (CR, PR, SD, PD), as
well as the ORR and DCR. RwOS and rwPFS times estimations were performed by the

Kaplan—Meier survival analysis method, while_log-rank test was used to compare
differences between subgroups. Fisher’'s exact test or Mann-Whitney U test was applied

for descriptive analysis. P <0.05 was considered statistically significant with the
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confidence interval set to 95%. All statistical analyses were performed using the version
25.0 of the IBM SPSS Statistics for Windows software.
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4. RESULTS

4.1. Study I.: AM treated with a single PD-1 inhibitor agent nivolumab or

pembrolizumab

4.1.1. Patient characteristics

We identified 126 patients that were treated with PD-1 ICI monotherapy at our
department. A total of seven patients were excluded from the analysis, as three patients
were diagnosed with ocular melanoma and four patients had mucosal melanoma.
Therefore, we were able to include a total of 119 patients who had been treated with the
PD-1 ICI nivolumab or pembrolizumab between 1 May 2015 and 31 October 2021.
Demographic and clinical characteristics of the patients at baseline are detailed in Table
1.

The mean follow-up duration from the initiation of treatment was 45.1 weeks
(range 17.3-112.1), with a median of 14 doses of pembrolizumab or nivolumab (range 7-
32). The median age of the patients was 69 years, and 68 (57.1%) patients were male. 117
patients (98.28%) had an ECOG PS of 0 or 1, with only two patients having a PS of > 2.
At the beginning of the anti-PD1 therapy, 9 patients (7.56%) had an elevated LDH level.
52 patients (43.7%) were administered nivolumab treatment, while 66 (55.5%) received
pembrolizumab. One patient developed a severe adverse skin reaction (grade 3) after
initiating nivolumab treatment therefore this patient was switched to pembrolizumab. 81
patients (68.1%)received PD1 ICI as first-line treatment, while 38 (31.9%) received it as
second- or third-line therapy. At treatment initiation, M1c status was identified in 56 cases
(47.04%).

13



Table 1. Demographic and clinical characteristics of the investigated patients with

advanced melanoma under nivolumab or pembrolizumab monotherapy (Kuzmanovszki

etal., 2022)
Median (IQR) or N (%)
Total * *
sample* Non-z{e\jssgg)ders Res&pNo:nzc(I)t;rs p-value**
(N=119)
69.0 (57.0- 68.5 (53.5-
Age (years) 75.0) 68.5 (57.0-75.0) 79.25) 0.622
> 70 years 62 (52.1) 52 (83.9) 10 (16.1)
0.811
< 70 years 57 (47.9) 46 (80.7) 10 (17.5)
Gender
male 68 (57.1) 54 (79.4) 13 (19.1) 0.466
female 51 (42.9) 44 (86.3) 7 (13.7)
Total number of 14.0 (7.0- i 24.0 (17.5-
doses 32.0) 12.0 (6.0-26.0) 44.5) 0.002
Treatment 45.1 (17.3- 118.0 (56.0-
duration (weeks) 112.1) 37.6 (16.1-92.3) 192.4) <0.001
Primary tumor
characteristics
occult 21 (17.6) 16 (76.2) 5 (23.8)
superficial
spreading 23 (19.3) 21 (91.3) 2(8.7) 0.670
melanoma (SSM)
nodular 33(27.7) 28 (84.8) 5 (15.2)

melanoma (NM)
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Median (IQR) or N (%0)

Total * *
sample* Non-léilsi)gg)ders Res(pNo:nzc(I)(;rs p-value**
(N=119)
acral lentiginous
(ALM) 15 (12.6) 13 (86.7) 2 (13.3)
lentigo maligna
melanoma 2 (1.7) 2 (100.0) -
(LMM)
desmoplastic
melanoma (DeM) 2@.7) 2 (100.0) i
not classified 23 (19.3) 16 (69.6) 6 (26.1)
T
ptx or no primary
fumor 35 (29.4) 25 (71.4) 10 (28.6)
pTla 3 (2.5) 3 (100.0) i
pT2a 6 (5.0) 6 (100.0) i
pT2b 5 (4.2) 5 (100.0) - 0.082
pT3a 9 (7.6) 8 (88.9) 1(11.1)
pT3b 16 (13.4) 16 (100.0) i
pT4a 9 (7.6) 9 (100.0) -
pT4b 36 (30.3) 26 (72.2) 9 (25.0)
TIL
brisk 15 (12.6) 12 (80.0) 3(20.0) 0.316
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Median (IQR) or N (%0)

Total « «
sample* Non-lgeNngg)ders Res(pNo_nzc(I)(;rs p-value**
(N=119) B B
non-brisk 12 (10.1) 7 (58.3) 4 (33.3)
absent 18 (15.1) 16 (88.9) 2(11.1)
unknown 74 (62.2) 63 (85.1) 11 (14.9)
N
no 57 (47.9) 51 (89.5) 6 (30.0)
0.158
yes 58 (48.7) 44 (75.9) 13 (65.0)
unknown 4 (3.4) 3 (75.0) 1(5.0)
M
AJCC 8th
edition
MO 1(0.8) 1 (100.0) -
Mla 22 (18.5) 19 (86.4) 3(13.6) 0136
M1b 15 (12.6) 13 (86.7) 2 (13.3)
Mlc 56 (47.04) 41 (73.2) 14 (25.0)
M1d 25 (21.0) 24 (96.0) 1(4.0)
Disease stage
Il 1(0.8) 1 (100.0) - 1.000
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Median (IQR) or N (%0)

Total

sample* Non-léilsi)gg)ders Res(pNo:nzc(I)(;rs p-value**
(N=119)
v 118 (99.2) 97 (82.2) 20 (16.9)
Treatment
NE=1
nivolumab 52 (43.7) 45 (86.5) 6 (11.5)
0.220
pembrolizumab 66 (55.5) 52 (78.8) 14 (21.2)
Line of
treatment
first 81 (68.1) 66 (81.5) 14 (17.3)
1.000
second + third 38 (31.9) 32 (84.2) 6 (15.8)
Reason for
treatment
cessation
did not stop 36 (30.3) 24 (66.7) 11 (30.6)
AE 13 (10.9) 9 (69.2) 4 (30.8)
PD 49 (41.2) 48 (98.0) 1(2.0) <0.001
Exit 19 (16.0) 17 (89.5) 2 (10.5)
CR 2(1.7) - 2 (100.0)
IrAE
no 64 (53.8) 56 (87.5) 7 (10.9) 0.058

17




Median (IQR) or N (%0)

Total « «
sample* Non-lgﬁlngg)ders Res(pNo_nzc(I)(;rs p-value**
(N=119) B B
IrAE=1 24 (20.2) 16 (66.7) 8 (33.3)
IrAE > 1 31 (26.1) 26 (83.9) 5(16.1)
irAE toxicity
no IrAE 66 (55.5) 58 (87.9) 7 (10.6)
G1-2 37 (31.1) 28 (75.7) 9 (15.4) 0.126
G3-4 16 (13.4) 12 (75.0) 4 (25.0)
Brain
metastases
no 94 (79.0) 74 (78.7) 19 (20.2)
0.070
yes 25 (21.0) 24 (96.0) 1(4.0)
Lactate
dehydrogenase
(LDH)
normal LDH 110 (92.4) 90 (81.8) 19 (17.3)
0.706
elevated LDH 9 (7.6) 8 (88.9) 1(11.1)
BRAF
wild type 88 (73.9) 70 (79.5) 17 (19.3) 0.272

18




Median (IQR) or N (%0)

Total
* Non-responders* Responders* i o
sanIe (N=98) (N=20) p-value
(N=119)
positive 31 (26.1) 28 (90.3) 3(9.7)
sa-rmopt)?; Non-responders  Responders
(N=31) (N=28) (N=3)
BRAF mutation
genotype
V600E 22 (71.0) 20 (90.9) 2(9.1)
V600K 8 (25.8) 7 (87.5) 1(12.5) 1.000
V600 others 1(3.2) 1 (100.0) -

CR— complete response, PR—partial response, SD —stable disease, PD—progressive
disease, LDH—Lactate dehydrogenase, AJCC — American Joint Committee on Cancer

* We categorized patients as “Non-responders” (stable disease and progressive disease)
and “Responders” (partial and complete responses) based on their response to treatment.
One responder was excluded since the therapy response was NE (no evaluable). ** Mann-
Whitney U test or Fisher’s exact test. A p-value<0.05 was considered statistically
significant.

Regarding the histological characteristics of the primary melanoma, 36 patients
(30.3%) had pT4b melanoma, 35 patients (29.4%) had pTx (where the Breslow thickness
of the primary melanoma could not be determined) or occult melanoma. 33 cases (27.7%)

were identified as NM subtype, 23 (19.3%) were SSM, and certain cases could not be
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classified. Based on tumor-infiltrating lymphocytes (TIL) within the primary melanoma,
we found that 15 (12.6%) were brisk and 74 (62.2%) were unknown. 98 patients
(82.32%) were diagnosed with primary cutaneous melanoma, while 21 (17.65%) had
occult primary melanoma.

88 patients (73,9%) had BRAF wild-type melanoma, while 31 patients (26.1%)
were shown to harbor BRAF V600 mutation. Seven patients (5.88%) with BRAF-positive
melanoma received nivolumab or pembrolizumab as first-line therapy (Table 3). Among
patients with BRAF V600 mutation, 24 (20.16%) received previous BRAF-MEK
inhibitor treatment. 25 patients (21%) had brain metastases at the time of treatment
initiation (Table 2).

irAEs developed in 55 out of 119 patients (46.3%). Among these patients, 31
(26.1%) had more than one irAE (refer to Table 6). In 49 patients (41.2%) treatment was
discontinued due to disease progression, while it was stopped due to unacceptable toxicity
in 13 patients (10.9%) and CR in two patients (1.7%) (Table 1). During the study period,
19 patients (16%) passed away, two of them as a result of complications of COVID-19

infection.

Table 2. Treatment of brain metastases in our AM patients under treatment with

nivoliumab or pembrolizumab (Kuzmanovszki et al., 2022)

Non- Responders
Total sample  responders (CE+PR)
(N=25) (SD+PD) (N=1)
(N=24) B

Brain metastases —
Treatment
stereotaxy 13 (52.0) 12 (50.0) 1 (100.0)
WBRT 7 (28.0) 7(29.2) -
both 3(12.0) 3 (12.5) - 0.916
no treatment 1(4.0) 1(4.2) -
operation 1(4.0) 1(4.2) -
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CR— complete response, PR—partial response, SD —stable disease, PD—progressive
disease, WBRT —whole brain radiation therapy

* We categorized patients as “Non-responders” (stable disease and progressive disease)
and “Responders” (partial and complete responses) based on their response to treatment.
One responder was excluded since the therapy response was NE (no evaluable). ** Mann-
Whitney U test or Fisher’s exact test. A p-value<0.05 was considered statistically
significant.

4.1.2. Efficacy - Survival data

ORR, defined as the rate of patients with CR and PR, was found to be 16.8%. The DCR,
defined as patients with CR, PR and stable disease, was 52.08% (Table 3). The ORR for
treatment-naive patients and patients treated with PD1 ICI as not first-line was very
similar, at 17.2% and 15.78%, respectively. ORR for patients with BRAF wild-type was
19.31%, while for those with BRAF mutation it was 9.67%. Only seven out of 31 patients
with BRAF V600 mutation were administered anti-PD1 ICI as first-line therapy. Among
the patients with BRAF mutation, CR was observed in two cases and PR in only one case.
We analysed the demographic and clinical features of patients who achieved an
objective response (responders, n = 20) and those who did not (hon-responders, defined
as patients who achieved SD or PD as best response, n = 98). Data on one case was not
available (NA) (Table 1). In addition, we have examined the association of survival
outcomes with of these parameters (Table 4).
The median OS for the whole population was found to be 130 weeks (Figure 1.a), while
the PSF was 54 weeks (Figure 1.b). In patients younger than 70 years of age, median OS
was 135 weeks, while for older patients median OS was 86 weeks, and the mPFS was
almost same in the two groups (54.5 weeks, p = 0.982) (Table 4). Shorter median OS and
PFS were identified in patients with BRAF-mutant melanoma compared to those with
BRAF wild-type melanoma, median OS was 71 weeks vs 130 weeks (HR for death for
patients with BRAF mutation was 1.96, 95% CI1 1.02-3.77 p = 0.004 Table 5) median PS
was 35 weeks vs 58 weeks (HR for progression 2.68, 95% CI 1.26-5.72 p = 0.011)
(Figure 1.c,d).
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Figure 1. Kaplan-Meier survival estimates (A) OS in whole population (B) PFS for whole
population (C) OS according to BRAF status, HR for death for patients with BRAF
mutation was 1.96 (95% C11.02-3.77 p = 0.004) (D) PFS according to BRAF status, HR
for progression for patients with BRAF mutation was 2.68 (95% CI 1.26-5.72 p = 0.011)
(E) OS according to presence of brain metastases, HR for death 0.84 (95% CI 0.09-7.73
p = 0.880), (F) PFS according to presence of brain metastases, HR for progression 1.62
(95% CI 0.18-14.25 p = 0.666), (G) OS according to irAE, HR for death 0.3 (95% CI
0.14-0.64 p = 0.02), (H) PFS according to irAE, HR for progression 0.26 (95% CI 0.13-
0.54 p = 0.000), (1) OS according to response of therapy, HR for death 0.14 (95% ClI
0.05-0.43 p =0.001), (J) PFS according to response of therapy, HR for progression 2.06
(95% C1 0.24-17.84 p = 0.511),

OS—overall survival, PFS—progression free survival, HR—hazard ratio, NR not
reached, CR complete response, PR—partial response, SD—stable disease, PD—
progressive disease.

Table 3. Response rates to nivolumab or pembrolizumab in the investigated patients
with advanced melanoma (Kuzmanovszki et al., 2022)

All patients BRAF positive BRAF wild type
First >2nd First >2nd First >2nd
Respo | Total line of line of tal line of line of Total line of line of
P = treat treatm treat treat treat treatm
nses N=119 31 N=88
ment ent ment ment ment ent
N=81 N=38 N=7 N=24 N=74 N=14
8 3 5 2 2 6 3 3
CR (6.72% (3.7%) (13.15 | (6.45 0 (8.33 | (6.81 (4.05 (21.42
) T 0wy %) % | %) %) %)
12 11 1 1 1 11 11
PR (10.08 (135 (2.63 | (3.22 0 (4.16 | (125 (14.86 0
%) %) %) %) %) %) %)
42 28 14 10 1 9 32 27 5
SD (35.28 (34.56 (36.84 | (32.2 (14.28 (37.5 {(36.36 (36.48 (35.71
%) %) %) %) %) %) %) %) %)
56 38 18 18 6 12 38 32 6
PD (47.04 (46.9 (47.36 {(58.06 (85.71 (50%) (43.18 (43.24 (42.85
%) %) %) | %) %) V) %) %)
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1 1 1 1
NE (0.84% (1,23 0O 0 0 0 (113 (135
) %) %) %)

* 0
DCR* 152.08% g, % % % % % %

51.76 52.62 | 41.87 1428 49.99 | 55.67 5539 35.71

ORR* 15.78 | 9.67 1428 1249 {1931 1891 2142

0, [0)
s 16.8% 17.2% “o " | ot o op | 06 9%

CR = complete responses; DCR = disease control rate; NA =Not Available; PD
Progressive diseases; ORR = Objective response rate; PR = partial responses; SD
stable diseases * DCR = CR + PR + SD ** ORR = CR + PR.

We observed that BRAF-mutant melanoma patients with previous BRAF inhibitor
(with or without a MEK inhibitor) treatment, who did not receive PD1 ICI as first line
therapy had longer survival compared to patients with a BRAF mutation who did not
receive BRAF inhibitor therapy. The median progression-free survival (mPFS) was 61
weeks compared to 12 weeks (p = 0.022) (Table 4). Patients without brain metastases
had a longer OS and PFS compared to patients with brain metastases (median OS 135
weeks vs 71 weeks; hazard ratio [HR] for death for patients with brain metastases was
0.84, 95% confidence interval [CI] 0.09-7.73, p =0.880, median PFS 61 weeks vs 36
weeks; HR for progression 1.62, 95% CI 0.18 14.25, p = 0.666) as shown in Figure 1
(e,f), Table 4-5.

Patients who experienced more than one irAE had a longer OS and PFS compared
to those who did not have irAE. The median OS was 258 weeks for patients with >1 irAE
and 46 weeks for those without irAE (HR for death 0.21, 95% CI 0.10-0.44, p < 0.001).
The median PFS was not reached for patients with >1 irAE and HR was 0.17 (95% CI
0.08-0.35, p < 0.001) for those without irAE (Figure 1.g,h, Table 4-5). The presence of
Grade 3-4 ir-AE was associated with a better outcome (HR for death 0.14, 95% CI 0.02-
1.03 p <0.053), the HR for progression of 0.11 (95% CI 0.01-0.89, p =0.038) (Table 5).
Patients who received simultaneous treatment with radiotherapy and ICl monotherapy
had a significantly prolonged OS (p < 0.010) (Table 4).

Table 4. Survival analysis of advanced melanoma treated with PD-1 inhibitor

monotherapy [23]
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CR— complete response, PR—partial response, SD —stable disease, PD—progressive
disease, LDH—Lactate dehydrogenase, NA—Not Available, AJCC — American Joint
Committee on Cancer; LCI = lower bound of the 95% confidence interval; PD+SD =

progressive disease and stable disease; PR+CR = partial responders and complete
responders; UCI = upper bound of the 95% confidence interval A p-value<0.05 was
considered statistically significant.

Table 5. Cox regression analysis of the patients - anti-PD-1 monotherapy in advanced

melanoma (Kuzmanovszki et al.,
2022)
Survival Progression-free survival
HR for death p-value proglr_:elzsifgr:-free p-value
(0)
(0S) (95% C1) (PES) (95% CI)
Age group/70 4 g6 (0 96.2.88) 0.072 1.12 (0.67-1.86) 0.675
years+
Gender / female  1.16 (0.69-1.96) 0.570 1.23 (0.74-2.02) 0.423
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Line of 0.906
treatment / 1.04 (0.53-2.06) 0.060
advanced setting 0.50 (0.24-1.03)
IrAE 0.000 0.000
IrAE=1 0.31 (0.14-0.65) 0.002 0.31 (0.15-0.62) 0.001
IrAE > 1 0.21 (0.10-0.44) 0.000 0.17 (0.08-0.35) 0.000
M 0.119 0.501
M/ M1la 0.38 (0.04-3.27) 0.375 0.34 (0.04-2.91) 0.325
M/ M1b 0.10 (0.01-1.08) 0.058 0.16 (0.02-1.63) 0.123
M/ Mlc 0.26 (0.03-2.26) 0.221 0.27 (0.03-2.33) 0.232
M/ M1d 0.41 (0.02-8.94) 0.567 0.21 (0.01-4.35) 0.312
BRAF / positive  1.96 (1.02-3.77) 0.044 2.68 (1.26-5.72) 0.011
Brain metastases 0.880
.84 (0.09-7.7 :

I'yes 084(0.09-7.73) 1.62 (0.18-14.25) 0666
Therapy 0.001
responses / 0.14 (0.05-0.43) 0.000
CR+PR 0.09 (0.03-0.30)
Grade of irAE 0.154 0.105
Grade of irAE / 0.116
G1.G2 0.26 (0.05-1.40) 032 (0.06-1.72) 0.184
Grade of irAE / 0.053

0.14 (0.02-1.03 :
G3-G4 ( ) 011(001-089) 0%
Received 0.48 (0.24-0.98)
radiation therapy 0,043 0,573
I 'yes 0.85 (0.47-1.51)

ClI = confidence interval; HR = Hazard ratio; CR+PR = complete remission and
partial response; p-value<0.05 was considered statistically significant
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4.1.3. Toxicity

55 patients (46.2%) experienced immune mediated AE (irAE). Mild irAE (grade  1-2)
developed in 37 patients (31.08%), while severe irAE (grade 3-4) were observed in 18
patients (15.12%) (Table 6). No treatment-related deaths occurred. Hepato-pancreato-
biliary irAEs were observed in 26.15%, while endocrine and gastrointestinal system
1aAEs were observed in 23.52% and 19.32%, respectively. Among grade 3-4 IrAEs,
colitis (9.24%) and pneumonitis (6.72%) were the most common. 42 patients (35.28%)
required immunomodulatory treatment for irAEs, such as systemic steroids and
infliximab in two cases. In 13 patients (10.92%) PD1 ICI was discontinued permanently
due to the occurrence of AEs.

Table 6. Immune mediated adverse events (IrAE) - anti-PD-1 monotherapy in advanced

melanomaM [23]

Grade 1-2 Gﬁcielg-4 Alll\l(ig%de
= 0, - -
N=37(31.08%) (15 1200) (46.2%)
Endocrine 24 (20.16) 4 (3.36) 28 (23.52)
hypothyroidism 16 (13.44) - 16 (13.44)
hyperthyroidism 2 (1.68) - 2 (1.68)
hypopituitarism 6 (5.04) 4 (3.36) 10 (8.4)
respiratory 1(0.84) 8 (6.72) 9 (7.56)
pneumonitis 1(0.84) 8 (6.72) 9 (7.56)
Gastrointestinal 9 (7.56) 14 (11.76) 23 (19.32)
colitis 5(4.2) 11 (9.24) 16 (13.44)
gastritis 4 (3.36) 2 (1.68) 6 (5.04)
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terminalis ileitis - 1(.84) 1(0.84)
Hepato-pancreato-biliary 25 (21) 6 (5.04) 31 (26.04)
hepatitis / ALT elevated 10 (8.4) 2 (1.68) 12 (10.08)
bilirubin elevated 6 (5.04) - 6 (5.04)
pancreatitis 8 (6.72) 3(2.52) 11 (7.56)
hyperlipidemia 1(0.84) 1(.84) 2 (1.68)
Musculoskeletal 9 (7.56) 2 (1.68) 11 (7.56)
myositis 5(4.2) 2 (1.68) 7 (5.88)
arthritis 4 (3.36) - 4 (3.36)
Renal 5(4.2) 4 (3.36) 9 (7.56)
nephritis 5(4.2) 4 (3.36) 9 (7.56)
Skin 12 (10.04) 3(2.52) 15 (12.6)
vitiligo 5(4.2) - 5(4.2)
dermatitis 5(4.2) 3(2.52) 8 (6.72)
bullous pemphigoid 2 (1.68) - 2 (1.68)
Nervous system 4 (3.36) 1(.84) 5(4.2)
polyneuropathy 4 (3.36) - 4 (3.36)
encephalitis - 1(.84) 1(0.84)
Hematological 1(0.84) 1(0.84)
pancytopenia 1(0.84) - 1(0.84)
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Ophthalmic 3(2.52) 1(.84) 4 (3.36)

bulbitis - 1(.84) 1(0.84)
conjunctivitis 1(0.84) - 1(0.84)
uveitis, iridocyclitis 2 (1.68) - 2 (1.68)
Oral cavity / ear 4 (3.36) 4 (3.36)
periodontitis 1(0.84) - 1(0.84)

otitis media, otitis externa,

sinusitis, ethmoiditis 3(252) - 3(2.52)

4.2. Study I1.: Locally advanced or metastatic cSSC treated with PD-1 inhibitor
cemiplimab

4.2.1. Characteristics of the patients (Table 7)

25 patients were included, with a median age of 78 years (range: 65-82.5). 68%
of the patients were male. 17 patients (68%) were over 70 years of age. Nine patients
(36%) had a T4a stage of T, while two patients (8%) had an unknown T stage (Tx). 22
patients (80%) had locally advanced cSCC and five patients (20%) had distant,
pulmonary metastases. Location of the primary tumor was the head and neck in 17 (68%)
patients, the extremities in three (12%) patients, and the trunk in five (20%) patients. 19
patients (73%) were ECOG 0, five (20%) were ECOG 1 and one (4%) was ECOG 2.

At baseline, 14 (56%) patients had normal kidney function (> 60 GFR ml/L/m?L),
eleven (44%) patients had GFR lower than 60 ml/L/m?L. Seven patients (28%) had
significant anaemia with a hemoglobin level: 80-100 g/L.

Five (20%) patients had hypertension, two (8%) suffered from ischaemic heart

disease, four (16%) had both hypertension and ischaemic heart disease, one (4%) patient

35



had diabetes mellitus, two (8%) patients had both diabetes and hypertension and six
(24%) had hypertension, ischaemic heart disease and diabetes mellitus as well.

13 patients (52%) had a previous different malignant condition.Among these
patients, eight patients (32%) had basal cell carcinoma, three (12%) had melanoma and
four (16%) had a lymphoproliferative disorder.

Five of the 25 patients (20%) were immunocompromised, among which four
(16%) had chronic lymphocytic leukaemia (CLL) and one was a kidney transplant
recipient (Table 7).

Table 7. Demographic and clinical features of our patients under cemiplimab treatment
for advanced cSSC (Kuzmanovszki et al., 2023)

Total ders* Non-
sample* Refpon ers responders* p-l o
(N=25) (N=13) (N=12) value
78.00 78.00 79.50
Age (years) (65.00-82.50) (66.50-80.00) (57.75-85.00) 0204
> 70 years 17 (68.00%)  9(69.23%) 8 (66.67%)
1.000
<70 years 8(32.00%)  4(30.77%) 4 (33.33%)
Received series 12.00 (4.50-  19.00 5.00 (3.00- <0001
(piece) 19.50) (12.00-20.50) 11.75) '
Duration of 48.00 68.43 20.79 (9.04- <0.001
treatment (weeks) (16.43-72.43) (51.22-82.85) 40.97) '
5357 76.43 2507
OS (weeks) (22.22-75.29) (55.00-96.43) (11.75-45.11)  ~0-001
25.07 73.71 24.00
PFS (weeks) (12.32-42.04)  (20.43-) (10.20-40.86) 0120
Gender
male 17(68.00%)  9(5294%)  BUTOB%)
female 8(3200%)  4(5000%)  4(50.00%)
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Total Non-

sample* (RI\(IeiFl)g;] ders* responders* Sélu gk
(N=25) (N=12)
T
TX 2 (8.00%) 1(50.00%) 1 (50.00%)
Tl 1 (4.00%) 0 (0.00%) 1 (100.00%)
T2 6 (24.00%)  3(50.00%)  3(50.00%)  0.796
T3 7(28.00%)  3(42.86%) 4 (57.14%)
T4a 9(36.00%)  6(66.67%) 3 (33.33%)
N
NO 13 (52.00%) 6 (46.15%) 7 (53.85%)
N2a 1 (4.00%) 0 (0.00%) 1 (100.00%)
N2b 1 (4.00%) 1 (100.00%) 0 (0.00%) 0.755
N2c 4(16.00%)  3(75.00%) 1 (25.00%)
N3a 3(12.00%)  2(66.67%)  1(33.33%)
N3b 3 (12.00%) 1 (33.33%) 2 (66.67%)
M
MO 20 (80.00%) 11 (55.00%) 9 (45.00%) 0,645
M1 5(20.00%)  2(40.00%) 3 (60.00%)
Lo_calization of
primer tumor
head-neck 17 (68.00%) 9 (36%) 8 (32%)
limb 3 (12%) 2 (8%) 1 (4%) 1.000
trunk 5(20.00%) 2 (8%) 3 (12%)
Site of metastases
Locally advanced 14 (56.00%) 8 (57.14%) 6 (42.86%) 0.868
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Total Non-

sample* (RI\(IeiFl)g;] ders* responders* Sélu gk

(N=25) (N=12)
tLrerg?thonOdUIar’ : 6(24.00%) 4 (50.00%) 3 (50.00%)
Distant 5 (20.00%) 2 (40.00%) 3 (60.00%)
Line of treatment
First 22 (88.00%) 12 (54.55%) 10 (45.45%) 0.503
Second 3(1200%)  1(33.33%)  2(66.67%)
Hemoglobin (g/L)
Normal 15 (60.00%) 9 (60.00%) 6 (40.00%)
80-100 7 (28.00%) 2 (28.57%) 5 (71.43%) 0.431
101-120 3 (12.00%) 2 (66.67%) 1 (33.33%)
Creatinin (umol/L)
0 17 (68.00%) 10 (58.82%) 7 (41.18%)
1 7(28.00%)  3(42.86%)  4(57.14%)  0.509
2 1 (4.00%) 0 (0.00%) 1 (100.00%)
GFR (mV/L/m’L) (5684.16%(-)90.00) (6%4.16%?90.00) (561‘.1'2%988.25) 0.568
> 60 14 (56.00%) 8 (57.14%) 6 (42.86%) 0605
<60 11 (44.00%) 5 (45.45%) 6 (54.55%) .
ECOG
0 19 (76.00%) 11 (57.89%) 8 (42.11%)
1 5(20.00%)  2(40.00%)  3(60.00%)  0.467
2 1 (4.00%) 0 (0.00%) 1 (100.00%)
Irradiation
No 13 (52.00%) 6 (46.15%)  7(53.85%)  0.695
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Total Non-

sample* (RI\(IeiFl)g;] ders* responders* \Fjélue**
(N=25) (N=12)
Yes 12 (48%) 7(58.33%) 5 (41.67%)
Site of irradiation
No 13 (52.00%) 6 (46.15%) 7 (53.85%)
T 5(20.00%)  3(60.00%) 2 (40.00%) 0.753
N 5(20.00%)  2(40.00%) 3 (60.00%)
Both 2 (8.00%) 2 (100.00%) 0 (0.00%)
AE
No 9(36.00%)  7(77.78%)  2(22.22%)  0.097
Yes 16 (64.00%) 6 (37.50%) 10 (62.50%)
(Grr:ii.(:?ngf:%E (missing=1)
Gr1-2 9(37.50%)  3(33.33%) 6 (66.67%)
Gr: 3-4 6 (25.00%) 3 (50.00%) 3 (50.00%) 0.157
0 9(37.50%)  7(77.78%) 2 (22.22%)
AE
0 9(37.50%)  7(70.00%) 2 (22.22%)
1 6(24.00%)  3(50.00%)  3(50.00%)  0.308
>1 9 (36.00%) 3 (33.33%) 6 (66.67%)
Other disorders
0 5(20.00%)  2(40.00%) 3 (60.00%)
DM 1 (4.00%) 1(100.00%) 0 (0.00%)
HT 5 (20.00%) 3 (60.00%) 2 (40.00%) 0.442
IHD 2 (8.00%) 2 (100.00%) 0 (0.00%)
HT+ IHD 4(16.00%)  3(75.00%) 1 (25.00%)
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Total Non-

sample* (RI\(IeiFl)g;] ders* responders* \Fjélue**
(N=25) (N=12)
All 3 6 (24.00%)  2(33.33%) 4 (66.67%)
HT+DM 2 (8.00%) 0 (0.00%) 2 (100.00%)
Other tumor
No 12 (48.00%) 8 (66.67%) 4 (33.33%) 0.238
Yes 13 (52.00%) 5(38.46%) 8 (61.54%)
Immunodeficiency
No 20 (80.00%) 10 (50.00%) 10 (50.00%) L 000
Yes 5(20.00%)  3(60.00%) 2 (40.00%)
CLL
No 21(84.00%) 11 (52.38%) 10 (47.62%) L 000
Yes 4(16.00%)  2(50.00%) 2 (50.00%)

AE = Adverse event; CLL = chronic lymphocytic leukemia; ECOG = Eastern
Cooperative Oncology Group Performance Status; GFR = Glomerular filtration rate; OS
= Overall survival; PFS = Progression free survival, DM = diabetes mellitus; HT =
hypertonia; IHD = ischemic heart disease,

* The Non-responders (Stable and progressive disease) and Responders (Partial and
complete responses) subgroups were created based on the responders’ therapy responses.
** Mann-Whitney U test or Fisher’s exact test. A p-value<0.05 was considered
statistically significant.

4.2.2. Treatment characteristics

For 22 patients (88%), cemiplimab was administered as first-line treatment and for
three (12%) as second-line. Those patients who received second-line cemiplimab
treatment had a histopathological diagnosis of mixed basosquamous carcinoma before
treatment and were given vismodegib as a first-line agent without effect, repeated

histopathological report confirmed the diagnosis of cSCC.
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12 patients (48%) also underwent radiotherapy, including five patient (20%) who
received treatment for locally advanced tumor, five patients (5%) were treated for the

lymph nodes and two patients (8%) received treatment for both regions (Table 7).

Table 8. Survival data of the investigated cohort of in advanced cSSC patients treated
with cemiplimab (Kuzmanovszki et al., 2023)

Mean survival ucC p-values
N (weeks) LClI I (log-rank)
Total sample 111
(median) 25 85.06 59.01 10 -

>70 17 87.05 56.78 17
31

Age (years) 0.882
<70 8 83.75 38.22 129
29
male 17 90.13 59.18 10291

Gender 0.773
female 8 73.50 33.00 114
.00
81.
Head-neck 17 62.86 44.24 47
155

Primer tumor trunk S 93.23 31.18 .28 0.833
limb 3 104.10 2446 183
74
50.22 0.00 101
Tx 2 .60

T 0.211
16.14 16.14 16.
T1 1 14
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Mean survival uc p-values
N (weeks) LClI | (log-rank)
71.90 38.85 104
T2 6 .95
79.63 33.06 126
T3 7 21
108.70 66.90 150
T4a 9 .50
NO 13 - - -
N2a 1 - - -
N N2b ! ) ) ) 0.742
N2c 4 - - -
N3a 3 - - -
N3b 3 - - -
89.38 61.01 117
MO 20 75
M 0.390
42.37 16.75  67.
M1 5 99
91.38 58.57 124
Locally 14 19
advanced
Site of 65.88 29.76 101 0.675
metastases In transit 6 99 '
. 42.37 16.75  67.
Distant 5 99
GFR 59.40 130
22
miimzr) =90 14 94.81 0.265
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Mean survival uc p-values
N (weeks) LClI | (log-rank)
31.99 81.
<60 11 56.76 54
93.26 56.93 129
No 13 .58
- . 63.22 34.08 92,
Site of 35 0.964
irradiation
48.63 28.70  68.
N 5 55
47.07 10.15 83.
93.26 56.93 129
No 13 58
Irradiation 0.643
58.11 3850 77.
Yes 12 71
87.03 4734 126
Gr 1-2 9 72
Grade of AE
o 53.38 1535 91 :
(missing=1)  Gr: 3-4 6 42 0806
43.48  96.
0 9 70.03 58
95.36 55.04 135
0 10 .68
72.60 4954 95,
AE 1 6 0.197
66
62.08 19.04 105
>1 9 A2
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Mean survival uc p-values

N (weeks) Lel (log-rank)
0 5 - - -
DM 1 - - -
HT 5 - - -
Other
disorders IHD 2 - - - 0.036
HT+IHD 4 - - -
All 3 6 - - -
HT+DM 2 - - -
96.38 58.49 134
No 12 .28
Other tumor 0.304
55.00 3454 75.
Yes 13 46
1441  57.
PD+SD 13 35.94 47
Therapy
responses 98.97 159 <0.001
PR+CR 12 129.30 .63

LCI = lower bound of the 95% confidence interval; PD+SD = progressive disease and
stable disease; PR+CR = partial responds and complete responds; UCI = upper bound of
the 95% confidence interval

A p-value<0.05 was considered statistically significant. The italic values refer to Mean
and bold values refer to Mean overall survival weeks.

4.2.3. Treatment outcomes

The ORR was calculated to be 52% in the total investigated population, 60% in the
immunocompromised subgroup, 55% in la-cSCC, and 40% in m-cSCC (Table 9). The
DCR was found to be overall 76%, while immunocompromised patients achieved a
higher rate of 80%, la-cSCC 80%, and m-cSCC 60% (Table 9). We compared
demographic and clinical characteristics between ¢cSCC patients who achieved ORR
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(responders, n=13), and patients who achieved SD or PD as their best response (non-

responders, n=12) (Table 8). We also investigated the association of the analyzed

parameters with survival outcomes.

Table 9. ORR and DCR - cemiplimab treatment in advanced cSSC (Kuzmanovszki et al.,

2023)

Responses  Total (N=25) Immundeficiency (N=5)

la= ¢SCC m cSCC
(N=20) (N=5)

CR 3 (12%) 0 3(15%) 0

PR 10 (40%) 3 (60%) 8(40%) 2 (40%)

SD 6 (24%) 1 (20%) 5(25%) 1 (20%)

PD 6 (24%) 1 (20%) 4(20%) 2 (40%)
ORR* 13 (52%) 3 (60%) 11 (55%) 2 (40%)
DCR** 19 (76%) 4 (80%) 16 (80%) 3.(60%)

CR = complete responses; PR = partial responses; SD = stable diseases; PD =
Progressive diseases; ORR = Obijective response rate; DCR = disease control rate

ORR=CR + PR, **DCR =CR + PR + SD,

At the time point of data extraction, cemiplimab therapy was ongoing in ten (40%)

patients and the median treatment duration was 48 weeks. 15 patients (60%) is continued

cemiplimab, including six cases (24%) as a result of disease progression, six patients

(24%) due to toxicity and two patients (8%) deceased due to unrelated causes (not related

to the tumor or the received therapy).
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Median OS and PFS have not yet been achieved. Based on the high ORR data, the
PFS and OS values were close, thus we used the mean OS value for the basis for the
survival analysis.

The mean OS was found to be 85.06 weeks (Figure 2). In patients older than 70
years, the mean survival was similar (87.05 weeks) to younger patients (<70 years) 83.75

weeks).
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Figure 2. Kaplan — Meier curves for overall survival (2.A), progression free survival
(2.B), OS in patients with immundeficiency (2.C), PFS in patients with
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immunodeficiency (2.D), OS in patients with distant metastasis (2.E) and PFS in patients
with distant metastasis (2.F).

A shorter mean survival was found in patients with M1 status with distant metastases
(42.37 weeks) in comparison with patients with locally advanced (91.38 weeks) and
regional in transit and/or lymph node metastases (65.88 weeks). The survival data of
patients with immunosuppression was similar to the overall study population.

The occurrence of any irAE was associated with a worse outcome. Those patients,
who did not develop any AE during cemiplimab treatment had a longer mean survival
(76.43 weeks versus 45.29 weeks p=0.542). The mean survival was shorter in patients
with decreased renal function (GFR <60 ml/L/m2L) (Table 8).

4.2.4. Toxicity

Overall, 34 AEs were identified. 16 (64%) patients experienced at least one irAEs:
nine (36%) experienced grade 3-4 AEs and 11 cases (10 patients, 40%) led to
hospitalization. Six (24%) patients had severe irAE leading to treatment discontinuation.
No fatal AEs developed (grade 5).

The AEs that occurred the most commonly were thyroiditis (occurring in 24% of
the patients), nephritis (16%), anemia (16%), colitis (12%), and pancreatitis (12%) (Table
10). Grade 3 or higher AE that developed in two patients were pneumonitis and nephritis,
AEs that developed in one patient were severe colitis, neutropenia, pancreatitis, myositis,
and one patient developed pneumothorax (PTX).

Three of the five immunocompromised patients irAE, but none of these patients
discontinued cemiplimab due to toxicity. Following cemiplimab therapy, the renal
function of the patient, who had undergone a kidney transplantation, declined. The initial
GFR was 66 ml/L/m?L, which decreased to 30 ml/L/m2L after 10 months of therapy.
Nevertheless, cemiplimab therapy resulted in a partial remission of the cSCC. The
worsening of renal function may also be a result of the concomitant bisphosphonate
infusion from cycle 6 due to bone involvement. Cemiplimab treatment did not lead to

rejection of the transplanted kidney.
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Table 10. Adverse events - cemiplimab treatment in advanced cSSC (Kuzmanovszki et

al., 2023)
AE (type) AE (all): AE grade AEgrade3- AE led to AE led to
34 1-2: 4: hospitalization permanent
23 9 : discontinou
11 -ation  of
treatment:
8
No. of
No. of No. of No. of No. of patients: patients:
patients:  patients:  patients: 9 10 6
19 (76%) 17 (68%) (36%) (40%) (24%)
anaemia 4 (16) 4 (16) 0 0 0
neutropenia 1 (4) 0 1(4) 1(4) 1(4)
eosinophilia 1 (4) 1(4) 0 0 0
fatigue 2 (8) 2 (8) 0 0 0
thyroiditis 6 (24) 6 (24) 0 0 0
'IDDM 2 (8) 1(4) 0 1(4) 0
pancreatitis 3 (12) 2 (8) 1(4) 1(4) 1(4)
pneuminitis 2 (8) 0 2 (8) 2 (8) 2 (8)
colitis 3(12) 2 (8) 1(4) 1(4) 1(4)
myositis 1(4) 0 1(4) 1(4) 1(4)
nephritis 4 (16) 2 (8) 2(8) 2(8) 2(8)
skin 2 (8) 2 (8) 0 1(4) 0
reaction
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infection 2 (8) 2 (8) 0 0 0

2pTX 1 (4) 0 1(4) 1(4) 0
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5. DISCUSSION

Two retrospective analyses were carried out at the same centre. In the first study
we evaluated the data of patients with AM under anti-PD1 ICI monotherapy between
2015 and 2021, including nivolumab or pembrolizumab. In the second study, we
investigated patients with advanced unresectable cSCC treated with anti-PD-1 agent

cemiplimab.
Study 1.

In the first cohort, 119 patients with AM were included. Several patients were of
advanced age (> 70 years), had poor performance status (> 2 ECOG), received prior
treatment, suffered from brain metastases (stage M1d disease) or active autoimmune
disease requiring systemic steroid treatment or harbored BRAF V600 mutation. The
majority of the investigated patients would not be eligible to be enrolled in phase Il
clinical trials. (Hamid et al., 2021; Robert et al., 2023; Robert et al., 2015; Robert et al.,
2019; Schachter et al., 2017)

The median OS was 30 months (130 weeks) in our real-world analysis compared
with 37.3 months median OS observed in the Checkmate-066, and 32.7 months in the
Keynote-006 phase Il clinical trials. Nevertheless, our investigated patients achieved
12.5 months (54 weeks) median PFS, which was superior compared to the median PFS
observed in these phase Il trials, where it was 5.1 and 8.4 in months, respectively. (Hamid
et al., 2021; Robert et al., 2023; Robert et al., 2019) The outcomes of our study implies
that the survival benefits from anti-PD-1 ICI therapy for AM in the everyday clinical
practice is comparable to that was found in phase 111 trials. [12, 27, 29, 30] Moreover, the
increased PFS observed in our patient cohort indicates that PD-1 ICI has a great benefit
for patients with AM. In contrast, we observed lower ORR (16.8%) in our cohort when
compared to the outcomes of the clinical trial (42% and 41%, respectively). (Hamid et
al., 2019; Robert et al., 2021)

The increased PFS and low ORR could be explained by the low ratio of patients
who achieved CR (6.7%) or PR (10.08%) developed a long-term immune response to the
tumor cells. While a long-term survival could be expected in these patients, the median

prolonged OS not achieved during the observation period.
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It could be anticipated, that those patients that have negative prognostic factors
including poor performance status (ECOG PS > 2), elevated LDH, or brain metastases
(stage M1d) might have benefited less from PD-1 ICI. Yet, in our patient cohort, most of
the patients had ECOG PS 0-1 (117, 98.28%), nine (7.56%) patients had an elevated LDH
level at the start of PD1-ICI and only two patients had an ECOG performance status > 2.
Hence, there was no significant correlation with the outcome.

Brain metastases in AM have a very poor prognosis, with a median survival of 3
to 6 months. (Franklin et al., 2023; Frinton et al., 2017; Sherman et al., 2023; Tan et al.,
2022) Also in our study, anti-PD1 ICI provided limited results in AM patients with brain
metastases (median OS: 71 weeks). Dual immune checkpoint inhibition with concomitant
ipilimumab and nivolumab has led to encouraging outcomes in previous clinical trials in
patients with asymptomatic brain metastases. (Long et al., 2018; Sherman et al., 2023,
Tawbi et al., 2018) Studies describing real-world evidence regarding the outcomes in
anti-PD1 ICI were also published recently. A study from the Netherlands on patients with
no, asymptomatic or symptomatic brain metastases, the probability for 4-year OS were
48% (95% CI: 41-55), 45% (95% CI: 35-57) and 32% (95% CI: 23-46). (van Zeijl et al.,
2023) A different multicentre retrospective study analyzed patients with AM under
ipilimumab and nivolumab treatment between 2015 and 2020. Out of 697 patients 472
were treatment-naive of which 138 (29.2%) had brain metastases. Patients with brain
metastases had a median OS of 38.7 months (95% CI 18.6-NR). (Serra-Bellver et al.,
2022)

It was also investigated whether anti-PD-1 I1Cls administered as first-, second- or
third-line treatment had on impact on survival. Patients who were given PD-1 ICls as
second- or third-line treatment achieved superior outcomes compared to those who
received them first-line. The explanation of this could be that patients with BRAF-
positive AM under previous BRAF and MEK inhibitor treatment had a fast regression in
the tumor burden. Nevertheless, among the BRAF wild-type AM patients treated with
anti-PD1 ICI as second-line treatment, just a few patients were given ipilimumab as first-
line. For these patients, a significantly longer period was required for the therapeutic
response to develop. Most of the AM patients with BRAF wild-type tumors that were
administered second-line anti-PD1 monotherapy had received chemotherapy as first-line

treatment.
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Based on our results, patients with BRAF wild-type tumors achieved more

favorable survival outcomes in comparison with patients with BRAF V600-mutant
tumors. This could be explained by that those patients with BRAF-mutant tumors were
given combination treatment with BRAF and MEK inhibitors or were administered
BRAF inhibitor monotherapy (77.4% of patients with BRAF mutations).
Nevertheless, the few patients who were not under previous BRAF targeted therapy
(5.8%) showed inferior survival outcomes. In the background of these findings, a possible
explanation is that these patients had a high tumor burden and already suffered from
symptoms as a result of AM. Patients who were administered a combination of a BRAF
and a MEK inhibitor as first-line therapy had a quick improvement in their symptoms and
also achieved a fast decrease in their tumor burden.

Currently it is debated if in the treatment of BRAF V600-mutant AM anti-PD1

ICI or a combination of BRAF and MEK inhibitors should be preferred as a first-line
treatment in AM, and if the treatment of choice influences the survival outcomes. We are
at a time of a paradigm shift, based on the results of the recent phase 11 SECOMBIT and
phase 11l DREAMSeq trials. (Ascierto et al., 2024; Atkins, 2023; Atkins et al., 2023) The
trials reached to the conclusion that AM patients with BRAFV600-mutant tumors who
were treated with a combination of ipilimumab and nivolumab followed by targeted
therapy may have a longer long-term OS than those who first received the two treatments
in the reverse order. [5, 38-41]
In a recent real-world study based on an electronic health record-derived database of 280
cancer clinics in the United States of America, overall OS in patients with BRAF-mutant
AM was assessed. In this study, it was observed that AM patients who received anti-PD1
ICI in first-line had longer median OS of 30.0 months vs 15.5 months in those who did
not receive it as first-line therapy. (Atkins et al., 2022)

In our study, AM patients who received RT and anti-PD1 ICI concurrently had a
higher OS (p = 0.010). Data is limited efficacy of RT in AM patients under anti-PD1 ICI
treatment. 25 patients with AM who were given a combination of RT and anti-PD1 ICI
achieved superior outcomes in both the irradiated and non-irradiated areas in prospective
clinical trials. Abscopal effect was hypothesized to be in the background of these results.
(Roger et al., 2018) In addition, a further study found that this combination could result

in a significant benefit in 225 patients with advanced mucosal melanoma. (Umeda et al.,
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2021) Abscopal effect was found to be induced in 39% of AM patients in a prospective
study where a combination of RT and ICI treatment was given to patients who did not
respond to anti-PD1 ICI. (Funck-Brentano et al., 2020)

irAEs induced by ICI can be treated with prompt initiation of systemic
corticosteroids or different immunomodulators. In the present analysis, mild irAEs (grade
1 or 2) occurred in only 15.12%, while severe irAEs (grade 3 or 4) were reported in
31.08% of the patients. These rates are similar to those reported in different clinical trials.
(Robert et al., 2015; Schachter et al., 2017; Suo et al., 2020)

A significantly longer OS and PFS was found in patients with one or more irAE
(>1irAE) had compared to those without the occurrence of irAE. Survival outcomes were
also affected by the grade of toxicity, as patients with grade 3-4 irAE achieved
significantly superior PFS. The occurrence of irAEs proved to be an independent
predictive marker for PFS and OS.

It was observed that there is an association between the occurrence of irAEs in
patients under anti-PD1 ICI and improved therapeutic outcomes at week 12. (Suo et al.,
2020) In a pooled analysis of four clinical trials, the development of AEs in patients under
nivolumab therapy showed an associated improved ORR. (Weber et al., 2017)) It was
also published that there is a strong association between the occurrence of any irAE and
response to anti-PD-1 ICI. Obesity was significantly associated with the development of
irAE, but there was no significant association with age or gender. (Bastacky et al., 2021)
A further Hungarian retrospective single-center real-world analysis investigating 222 AM
patients under PD1 monotherapy revealed a significant correlation between irAEs and
treatment outcomes. (Eikenes et al., 2023)

Study I1.

In our second study, we investigated a cohort of 25 patients treated with PD1 ICI
cemiplimab therapy for unresectable c¢SCC. Many of these had unfavourable
characteristics such as older age (>70 years), immunocompromised state, chronic kidney
disease or polymorbidity. Many of these patients could not be included in the relevant
phase 111 trials as they could not meet the inclusion and exclusion criteria.(Migden et al.,
2020; Migden et al., 2018; Rischin et al., 2021; Rischin et al., 2020) The EMPOWER-
CSCC-1 study also excluded patients with performance status higher than 1, active
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autoimmune condition, infections and lymphoproliferative disorders. (Migden et al.,
2018)

Our analysis revealed an ORR of 52%, compared to 44% (95% CI 32-55) in the
corresponding phase Il clinical trials. (Migden et al., 2020) A similar rate of CR (12% vs
11.3%) was found in our study as observed in the updated analysis of the EMPOWER-
CSCC-1 clinical trial. However, the rate of PR was revealed to be higher in our study
(40% vs 33.9%). (Migden et al., 2018) A possible explanation is that with a longer follow-
up time certain patients who only achieved PR could later reach CR. (Migden et al., 2018;
Rischin et al., 2021; Rischin et al., 2020)

Moreover, 88% of the patients in our analysis were administered cemiplimab as a
first-line systemic agent compared to 66% in the phase Il clinical trial. (Mager, Gardeen,
Carr, & Shahwan, 2023; Rischin et al., 2020)

Systemic glucocorticoids or other immunosuppressives are often needed to
manage IrAEs that occur due to cemiplimab therapy. (Wang et al., 2019) In our study,
severe irAEs (grade 3 or 4) were observed in 36% of the investigated patients, while mild
irAEs (grade 1 or 2) developed in 60%. The most frequent mild irAE was thyroiditis
(24%) and the most common grade 3-4 irAE was pneumonitis and nephritis. In the
relevant phase Il clinical trial, 44% of patients experienced grade 3-4 treatment-related
AEs, the of which the most common were hypertension (8%) and pneumonia (5%).
(Migden et al., 2020) The most common treatment-related AEs in another phase Il clinical
study were fatigue (27.0%) and diarrhoea (23.5%). (Mager et al., 2023; Rischin et al.,
2020) Patients with advanced cSCC are often elderly individuals with many concomitant
diseases. As expected, in our analysis with a median age of 78 years, a high mean number
of comorbidities were found. Although no increase in the risk of severe irAEs were found
in elderly patients (Samani et al., 2020), even milder irAEs could result in severe
complications in these patients.

The previous real-world studies have observed optimal outcomes for patients with
advanced cSCC under anti-PD1 treatment. A retrospective observational multicentric
study of 46 patients with advanced cSCC treated with anti-PD1 ICI observed an ORR of
58.7%, with 15.2% of CRs and a DCR of 80.4% [18]. In a further study from France, 61
patients treated with cemiplimab reported an ORR of 50.4% and a DCR of 59.6%. (Hober

et al., 2021) In a retrospective cohort study evaluating elderly patients, 23 responses
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(76.7%) with nine CRs (30%) were reached, with an overall response in four out of five
immunosuppressed patients. (Strippoli et al., 2021) A further study by Denaro et al.
evaluated 20 ultra-octogenarian patients with cSCC who received cemiplimab treatment
revealed that in the majority of patients clinical improvement, such as tumor shrinkage
and pain relief was observed. This study confirmed the effectiveness of cemiplimab in
elderly patients in a real-life setting, with no novel safety issues. (Denaro et al., 2023)

Our analysis revealed a higher ORR and DCR in patients with locally advanced
SCC compared to patients with distant metastases (ORR: 55% vs 40%; DCR: 80% vs
60%) and a longer mean survival. In a recent German observational, retrospective,
multicentric study, it was revealed that distant metastases did not have an impact on the
response compared to locally advanced tumors. Two predictive factors were found in this
study. Patients with elevated LDH levels at the initiation of therapy and patients with
primary tumors located on the lower extremities had worse therapeutic outcomes. In their
study, only one-tenth of the patients stopped treatment due to toxicity, indicating optimal
tolerability. (Salzmann et al., 2020) A further real-world study revealed a better response
to immunotherapy in head and neck cSCC patients. In contrast, genital cSCC had the
poorest treatment outcomes. (Baggi et al., 2021) In our 25 patients, only three (12%) had
cSCC on the extremities and five (20%) on the trunk, with shorter survival in patients
with head and neck primary tumors. At the initiation of cemiplimab therapy, all patients
had serum LDH levels within normal range.

A 65 to 250-fold increase in the risk of cSCC was found in solid organ transplant
patients on immunosuppression compared to healthy individuals.(Eisemann et al., 2014;
Wu & Orengo, 2002) Most patients with cSCC harbor hypermutated tumors due to the
sun exposure. (Chalmers et al., 2017; Eisemann et al., 2014; Hanania & Lewis, 2022;
Portuguese et al., 2022) Taken together with the fact, that cSCC patients are often
immunocompromised, this renders them a suitable candidate for immunotherapy.
(Migden et al., 2020; Rischin et al., 2021)

The findings of our present study revealed that immunocompromised patients
treated with cemiplimab have promising outcomes, in contrast to the fact that they are
excluded from the major clinical trials. On the other hand, prior studies have observed
that the risk of graft rejection, particularly in case of liver transplant recipients is higher
in the case of anti-PD-1 ICI treatment. (Hober et al., 2021; Portuguese et al., 2022) In
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addition, there is an ongoing clinical trial investigating the efficacy and safety of
cemiplimab in combination with everolimus or sirolimus and systemic corticosteroid
therapy in kidney transplant patients with advanced cSCC. (Hober et al., 2021) A further
phase I clinical trial evaluating cemiplimab following cross-taper to a mammalian target
of rapamycin (mTOR) inhibitor and pulsed dose glucocorticoids for kidney transplant
recipients with advanced cSCC revealed favorable outcomes without the occurrence of
kidney rejection. (Hanna et al., 2024)

In patients who suffer from lymphoproliferative disorders a high ORR was
observed. This underlines the results of previous studies in which PD1 showed favorable
outcomes in this subgroup. (Leiter et al., 2020)

We observed a small increase in survival outcomes in case of GFR >60 and
haemoglobin >100g/L at the initiation of cemiplimab treatment. In contract, no
differences were found regarding median age, sex, T and N stage, irradiation, the presence
of any other disease or tumor and the occurrence of AE.

Our present analyses have certain limitations, which include a retrospective
setting, that results in significant selection bias. Also, our first study is limited by the fact
that AE reporting was based on previous medical records, in which grade 1-2 irAEs may
have been underreported. Main limitations of our second study include a monocentric
setting, low number of investigated patients, heterogeneous patient population, and lack

of long-term follow-up data.
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6. CONCLUSION

In our first retrospective study, while baseline characteristics of the investigated
patients were different from those reported in clinical trials, we observed promising long-
term outcomes in AM patients under anti-PD-1 monotherapy in a real-world setting. This
analysis revealed that the development of one or more irAEs showed an association with
the response to anti-PD-1 ICI treatment and also proved to be an independent predictive
marker for both PFS and OS.

Our second study revealed that similarly to the previous clinical trials that
involved a specific population, cemiplimab showed a high efficacy with an acceptable
safety profile in real-world patients. We observed that cemiplimab was effective in

elderly and immunocompromised patients with polymorbidity.
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7. SUMMARY

In recent years, PD-1 inhibitor ICls have gained a significant role in the treatment
of various malignant tumors, including malignant melanoma and cSCC. PD-1 inhibitors
exert their effect by activating the anti-tumor immune system. They are monoclonal
antibodies that block the binding of PD-L1 expressed on the surface of tumor cells to PD-
1 on the surface of T cells, thereby inducing T cell-mediated antitumor immunity.

In both of our studies, we analyzed data from patients treated in everyday practice
to assess real-world, clinically relevant survival outcomes. In our first study, we
retrospectively analyzed the survival results of AM patients treated with a PD1 inhibitor
nivolumab or pembrolizumab during a 77-month observation period. In our second study,
we evaluated the data of PD1 inhibitor cemiplimab therapy inpatients with la-cSCC or
m-cSCC.

We aimed to identify predictive markers based on treatment efficacy and side
effect characteristics.

In our first study, the baseline characteristics of the patients studied differed from
those reported in clinical trials, as several patients were of advanced age (> 70 years),
poor performance (> 2 ECOG), received prior treatment, had brain metastasis (stage M1d
disease) or carried BRAF V600 mutation. The majority of the examined patients would
not be eligible for inclusion in phase Il or 11 clinical trials. We observed promising and
long-term outcomes in AM patients on anti-PD-1 monotherapy in a real-world setting.
This analysis showed that the development of one or more irAEs was associated with
superior response to anti-PD-1 ICI treatment and also proved to be an independent
predictive marker for both PFS and OS.

The second study demonstrated that cemiplimab exhibited high efficacy with an
acceptable safety profile, comparable to previous population-based clinical trials. It was
observed that cemiplimab was effective in elderly and immunocompromised patients

with multiple comorbidities.

58



8. REFERENCES

Abaza, A., Sid Idris, F., Anis Shaikh, H., Vahora, 1., Moparthi, K. P., Al Rushaidi, M. T.,
... Khan, S. (2023). Programmed Cell Death Protein 1 (PD-1) and Programmed
Cell Death Ligand 1 (PD-L1) Immunotherapy: A Promising Breakthrough in
Cancer Therapeutics. Cureus, 15(9), e44582. doi:10.7759/cureus.44582

Arheden, A., Skalenius, J., Bjursten, S., Stierner, U., Ny, L., Levin, M., & Jespersen, H.
(2019). Real-world data on PD-1 inhibitor therapy in metastatic melanoma. Acta
Oncol, 58(7), 962-966. doi:10.1080/0284186X.2019.1620966

Aroldi, F., & Middleton, M. R. (2022). Long-Term Outcomes of Immune Checkpoint
Inhibition in Metastatic Melanoma. Am J Clin Dermatol, 23(3), 331-338.
d0i:10.1007/s40257-022-00681-4

Ascierto, P. A., Casula, M., Bulgarelli, J., Pisano, M., Piccinini, C., Piccin, L., . . .
Palmieri, G. (2024). Sequential immunotherapy and targeted therapy for
metastatic BRAF V600 mutated melanoma: 4-year survival and biomarkers
evaluation from the phase Il SECOMBIT trial. Nat Commun, 15(1), 146.
doi:10.1038/s41467-023-44475-6

Atkins, M. B. (2023). Update on the DREAMseq trial in melanoma. Clin Adv Hematol
Oncol, 21(6), 304-306. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/37530636

Atkins, M. B., Julian, C., Secrest, M. H., Lee, J., Abajo-Guijarro, A. M., & McKenna, E.
(2022). Real-world treatment patterns and overall survival in BRAF-mutant

melanoma patients treated with immunotherapy or targeted therapy. Future
Oncol, 18(18), 2233-2245. d0i:10.2217/fon-2021-1536

Atkins, M. B., Lee, S. J., Chmielowski, B., Tarhini, A. A., Cohen, G. I., Truong, T. G, .
.. Kirkwood, J. M. (2023). Combination Dabrafenib and Trametinib Versus
Combination Nivolumab and Ipilimumab for Patients With Advanced BRAF-
Mutant Melanoma: The DREAMseq Trial-ECOG-ACRIN EA6134. J Clin Oncol,
41(2), 186-197. doi:10.1200/JC0.22.01763

Baggi, A., Quaglino, P., Rubatto, M., Depenni, R., Guida, M., Ascierto, P. A., . . . Bossi,

P. (2021). Real world data of cemiplimab in locally advanced and metastatic

59


https://www.ncbi.nlm.nih.gov/pubmed/37530636

cutaneous squamous cell carcinoma. Eur J Cancer, 157, 250-258.
doi:10.1016/j.ejca.2021.08.018

Bastacky, M. L., Wang, H., Fortman, D., Rahman, Z., Mascara, G. P., Brenner, T, . ..
Davar, D. (2021). Immune-Related Adverse Events in PD-1 Treated Melanoma
and Impact Upon Anti-Tumor Efficacy: A Real World Analysis. Front Oncol, 11,
749064. doi:10.3389/fonc.2021.749064

Brougham, N. D., Dennett, E. R., Cameron, R., & Tan, S. T. (2012). The incidence of
metastasis from cutaneous squamous cell carcinoma and the impact of its risk
factors. J Surg Oncol, 106(7), 811-815. doi:10.1002/js0.23155

Chalmers, Z. R., Connelly, C. F., Fabrizio, D., Gay, L., Ali, S. M., Ennis, R., . . .
Frampton, G. M. (2017). Analysis of 100,000 human cancer genomes reveals the
landscape of tumor mutational burden. Genome Med, 9(1), 34.
do0i:10.1186/s13073-017-0424-2

Denaro, N., Passoni, E., Indini, A., Nazzaro, G., Beltramini, G. A., Benzecry, V., . ..
Garrone, O. (2023). Cemiplimab in Ultra-Octogenarian Patients with Cutaneous
Squamous Cell Carcinoma: The Real-Life Experience of a Tertiary Referral
Center. Vaccines (Basel), 11(9). doi:10.3390/vaccines11091500

Eikenes, G., Liszkay, G., Balatoni, T., Czirbesz, K., Hunyadi, K., Kozeki, Z., . . .
Kenessey, 1. (2023). Therapeutic and Adverse Effect of Anti-PD1 Immunotherapy
in Melanoma: A Retrospective, Single-Institute Study of 222 Patients. Cancers
(Basel), 15(15). doi:10.3390/cancers15153966

Eisemann, N., Waldmann, A., Geller, A. C., Weinstock, M. A., Volkmer, B., Greinert,
R., ... Katalinic, A. (2014). Non-melanoma skin cancer incidence and impact of
skin cancer screening on incidence. J Invest Dermatol, 134(1), 43-50.
d0i:10.1038/jid.2013.304

Franklin, C., Mohr, P., Bluhm, L., Meier, F., Garzarolli, M., Weichenthal, M., . . . Ugurel,
S. (2023). Brain metastasis and survival outcomes after first-line therapy in
metastatic melanoma: a multicenter DeCOG study on 1704 patients from the
prospective skin cancer registry ADOREG. J Immunother Cancer, 11(4).
doi:10.1136/jitc-2022-005828

60



Frinton, E., Tong, D., Tan, J., Read, G., Kumar, V., Kennedy, S., .. . Board, R. E. (2017).
Metastatic melanoma: prognostic factors and survival in patients with brain
metastases. J Neurooncol, 135(3), 507-512. doi:10.1007/s11060-017-2591-9

Funck-Brentano, E., Baghad, B., Fort, M., Aouidad, I., Roger, A., Beauchet, A., . .. Saiag,
P. (2020). Efficacy of late concurrent hypofractionated radiotherapy in advanced
melanoma patients failing anti-PD-1 monotherapy. Int J Cancer, 147(6), 1707-
1714. doi:10.1002/ijc.32934

Garbe, C., Amaral, T., Peris, K., Hauschild, A., Arenberger, P., Basset-Seguin, N, . . .
Treatment of, C. (2022). European consensus-based interdisciplinary guideline
for melanoma. Part 2: Treatment - Update 2022. Eur J Cancer, 170, 256-284.
doi:10.1016/j.ejca.2022.04.018

Guillaume, T., Puzenat, E., Popescu, D., Aubin, F., & Nardin, C. (2021). Cemiplimab-
rwlc in advanced cutaneous squamous cell carcinoma: real-world experience in a
French dermatology department. Br J Dermatol, 185(5), 1056-1058.
d0i:10.1111/bjd.20569

Hamid, O., Robert, C., Daud, A., Carlino, M. S., Mitchell, T. C., Hersey, P., . . . Ribas,
A. (2021). Long-term outcomes in patients with advanced melanoma who had
initial stable disease with pembrolizumab in KEYNOTE-001 and KEYNOTE-
006. Eur J Cancer, 157, 391-402. doi:10.1016/j.ejca.2021.08.013

Hamid, O., Robert, C., Daud, A., Hodi, F. S., Hwu, W. J., Kefford, R., . . . Ribas, A.
(2019). Five-year survival outcomes for patients with advanced melanoma treated
with pembrolizumab in KEYNOTE-001. Ann Oncol, 30(4), 582-588.
doi:10.1093/annonc/mdz011

Hanania, H. L., & Lewis, D. J. (2022). Systematic review of programmed cell death-1
inhibitor therapy for advanced-stage cutaneous squamous cell carcinoma in solid-
organ transplant recipients. J Dermatolog Treat, 33(8), 3119-3126.
d0i:10.1080/09546634.2022.2118516

Hanna, G. J., Dharanesswaran, H., Giobbie-Hurder, A., Harran, J. J., Liao, Z., Pai, L., ..
. Silk, A. W. (2024). Cemiplimab for Kidney Transplant Recipients With
Advanced Cutaneous Squamous Cell Carcinoma. J Clin Oncol, JC0O2301498.
d0i:10.1200/JC0.23.01498

61



Hober, C., Fredeau, L., Pham-Ledard, A., Boubaya, M., Herms, F., Celerier, P., . . .
Maubec, E. (2021). Cemiplimab for Locally Advanced and Metastatic Cutaneous
Squamous-Cell Carcinomas: Real-Life Experience from the French CAREPI
Study Group. Cancers (Basel), 13(14). doi:10.3390/cancers13143547

Hodi, F. S., Chiarion-Sileni, V., Gonzalez, R., Grob, J. J., Rutkowski, P., Cowey, C. L., .
.. Wolchok, J. D. (2018). Nivolumab plus ipilimumab or nivolumab alone versus
ipilimumab alone in advanced melanoma (CheckMate 067): 4-year outcomes of
a multicentre, randomised, phase 3 trial. Lancet Oncol, 19(11), 1480-1492.
doi:10.1016/S1470-2045(18)30700-9

Hodi, F. S., O'Day, S. J., McDermott, D. F., Weber, R. W., Sosman, J. A., Haanen, J. B.,
... Urba, W. J. (2010). Improved survival with ipilimumab in patients with
metastatic ~ melanoma. N Engl J Med, 363(8), 711-723.
doi:10.1056/NEJM0a1003466

Kuzmanovszki, D., Kiss, N., Toth, B., Kerner, T., Toth, V., Szakonyi, J., . . . Hollo, P.
(2022). Anti-PD-1 Monotherapy in Advanced Melanoma-Real-World Data from
a 77-Month-Long Retrospective Observational Study. Biomedicines, 10(7).
doi:10.3390/biomedicines10071737

Kuzmanovszki, D., Kiss, N., Toth, B., Toth, V., Szakonyi, J., Lorincz, K., . . . Hollo, P.
(2023). Real-World Experience with Cemiplimab Treatment for Advanced
Cutaneous Squamous Cell Carcinoma-A Retrospective Single-Center Study. J
Clin Med, 12(18). doi:10.3390/jcm12185966

Larkin, J., Chiarion-Sileni, V., Gonzalez, R., Grob, J. J., Cowey, C. L., Lao, C. D,, . ..
Wolchok, J. D. (2015). Combined Nivolumab and Ipilimumab or Monotherapy in
Untreated Melanoma. N Engl J Med, 373(1), 23-34.
d0i:10.1056/NEJM0a1504030

Lazaroff, J., & Bolotin, D. (2023). Targeted Therapy and Immunotherapy in Melanoma.
Dermatol Clin, 41(1), 65-77. doi:10.1016/j.det.2022.07.007

Lebas, E., Marchal, N., Rorive, A., & Nikkels, A. F. (2021). Cemiplimab for locally
advanced cutaneous squamous cell carcinoma: safety, efficacy, and position in
therapy panel. Expert Rev  Anticancer Ther, 21(4), 355-363.
doi:10.1080/14737140.2021.1876567

62



Leiter, U., Loquai, C., Reinhardt, L., Rafei-Shamsabadi, D., Gutzmer, R., Kaehler, K., . .
. Ugurel, S. (2020). Immune checkpoint inhibition therapy for advanced skin
cancer in patients with concomitant hematological malignancy: a retrospective
multicenter DeCOG study of 84 patients. J Immunother Cancer, 8(2).
doi:10.1136/jitc-2020-000897

Long, G. V., Atkinson, V., Lo, S., Sandhu, S., Guminski, A. D., Brown, M. P., . . .
McArthur, G. A. (2018). Combination nivolumab and ipilimumab or nivolumab
alone in melanoma brain metastases: a multicentre randomised phase 2 study.
Lancet Oncol, 19(5), 672-681. doi:10.1016/S1470-2045(18)30139-6

Mager, L., Gardeen, S., Carr, D. R., & Shahwan, K. T. (2023). Cemiplimab for the
Treatment of Advanced Cutaneous Squamous Cell Carcinoma: Appropriate
Patient Selection and Perspectives. Clin Cosmet Investig Dermatol, 16, 2135-
2142. d0i:10.2147/CCID.S381471

Migden, M. R., Khushalani, N. I., Chang, A. L. S., Lewis, K. D., Schmults, C. D.,
Hernandez-Aya, L., . . . Rischin, D. (2020). Cemiplimab in locally advanced
cutaneous squamous cell carcinoma: results from an open-label, phase 2, single-
arm trial. Lancet Oncol, 21(2), 294-305. d0i:10.1016/S1470-2045(19)30728-4

Migden, M. R., Rischin, D., Schmults, C. D., Guminski, A., Hauschild, A., Lewis, K. D.,
... Fury, M. G. (2018). PD-1 Blockade with Cemiplimab in Advanced Cutaneous
Squamous-Cell ~ Carcinoma. N Engl J Med, 379(4), 341-351.
d0i:10.1056/NEJM0al1805131

Portuguese, A. J., Tykodi, S. S., Blosser, C. D., Gooley, T. A., Thompson, J. A., & Hall,
E. T. (2022). Immune Checkpoint Inhibitor Use in Solid Organ Transplant
Recipients: A Systematic Review. J Natl Compr Canc Netw, 20(4), 406-416 e411.
doi:10.6004/jnccn.2022.7009

Rischin, D., Khushalani, N. I., Schmults, C. D., Guminski, A., Chang, A. L. S., Lewis, K.
D.,...Migden, M. R. (2021). Integrated analysis of a phase 2 study of cemiplimab
in advanced cutaneous squamous cell carcinoma: extended follow-up of outcomes
and quality of life analysis. J Immunother Cancer, 9(8). doi:10.1136/jitc-2021-
002757

Rischin, D., Migden, M. R., Lim, A. M., Schmults, C. D., Khushalani, N. I., Hughes, B.
G. M., . .. Guminski, A. (2020). Phase 2 study of cemiplimab in patients with

63



metastatic cutaneous squamous cell carcinoma: primary analysis of fixed-dosing,
long-term outcome of weight-based dosing. J Immunother Cancer, 8(1).
d0i:10.1136/jitc-2020-000775

Robert, C., Carlino, M. S., McNeil, C., Ribas, A., Grob, J. J., Schachter, J., . .. Long, G.
V. (2023). Seven-Year Follow-Up of the Phase Il KEYNOTE-006 Study:
Pembrolizumab Versus Ipilimumab in Advanced Melanoma. J Clin Oncol,
41(24), 3998-4003. doi:10.1200/JC0.22.01599

Robert, C., Hwu, W. J., Hamid, O., Ribas, A., Weber, J. S., Daud, A. L., . . . Joshua, A.
M. (2021). Long-term safety of pembrolizumab monotherapy and relationship
with clinical outcome: A landmark analysis in patients with advanced melanoma.
Eur J Cancer, 144, 182-191. doi:10.1016/j.ejca.2020.11.010

Robert, C., Long, G. V., Brady, B., Dutriaux, C., Maio, M., Mortier, L., . . . Ascierto, P.
A. (2015). Nivolumab in previously untreated melanoma without BRAF
mutation. N Engl J Med, 372(4), 320-330. doi:10.1056/NEJM0a1412082

Robert, C., Ribas, A., Schachter, J., Arance, A., Grob, J. J., Mortier, L., ... Long, G. V.
(2019). Pembrolizumab versus ipilimumab in advanced melanoma (KEYNOTE-
006): post-hoc 5-year results from an open-label, multicentre, randomised,
controlled, phase 3 study. Lancet Oncol, 20(9), 1239-1251. d0i:10.1016/S1470-
2045(19)30388-2

Roger, A., Finet, A., Boru, B., Beauchet, A., Mazeron, J. J., Otzmeguine, Y., . .. Saiag,
P. (2018). Efficacy of combined hypo-fractionated radiotherapy and anti-PD-1
monotherapy in difficult-to-treat advanced melanoma patients. Oncoimmunology,
7(7), €1442166. doi:10.1080/2162402X.2018.1442166

Salzmann, M., Leiter, U., Loquai, C., Zimmer, L., Ugurel, S., Gutzmer, R., . . . Hassel, J.
C. (2020). Programmed cell death protein 1 inhibitors in advanced cutaneous
squamous cell carcinoma: real-world data of a retrospective, multicenter study.
Eur J Cancer, 138, 125-132. doi:10.1016/j.ejca.2020.07.029

Samani, A., Zhang, S., Spiers, L., Suwaidan, A. A., Merrick, S., Tippu, Z., . . . Josephs,
D. H. (2020). Impact of age on the toxicity of immune checkpoint inhibition. J
Immunother Cancer, 8(2). doi:10.1136/jitc-2020-000871

Schachter, J., Ribas, A., Long, G. V., Arance, A., Grab, J. J., Mortier, L., . . . Robert, C.

(2017). Pembrolizumab versus ipilimumab for advanced melanoma: final overall

64



survival results of a multicentre, randomised, open-label phase 3 study
(KEYNOTE-006). Lancet, 390(10105), 1853-1862. do0i:10.1016/S0140-
6736(17)31601-X

Schadendorf, D., Hodi, F. S., Robert, C., Weber, J. S., Margolin, K., Hamid, O., . . .
Wolchok, J. D. (2015). Pooled Analysis of Long-Term Survival Data From Phase
I and Phase Il Trials of Ipilimumab in Unresectable or Metastatic Melanoma. J
Clin Oncol, 33(17), 1889-1894. doi:10.1200/JC0.2014.56.2736

Serra-Bellver, P., Versluis, J. M., Oberoi, H. K., Zhou, C., Slattery, T. D., Khan, Y., . ..
Lorigan, P. (2022). Real-world outcomes with ipilimumab and nivolumab in
advanced melanoma: a multicentre retrospective study. Eur J Cancer, 176, 121-
132. doi:10.1016/j.ejca.2022.09.004

Sherman, W. J., Romiti, E., Michaelides, L., Moniz-Garcia, D., Chaichana, K. L.,
Quinones-Hinojosa, A., & Porter, A. B. (2023). Systemic Therapy for Melanoma
Brain and Leptomeningeal Metastases. Curr Treat Options Oncol, 24(12), 1962-
1977. d0i:10.1007/s11864-023-01155-3

Stratigos, A. J., Garbe, C., Dessinioti, C., Lebbe, C., Bataille, V., Bastholt, L., . . .
Treatment of, C. (2020). European interdisciplinary guideline on invasive
squamous cell carcinoma of the skin: Part 1. epidemiology, diagnostics and
prevention. Eur J Cancer, 128, 60-82. doi:10.1016/j.ejca.2020.01.007

Strippoli, S., Fanizzi, A., Quaresmini, D., Nardone, A., Armenio, A., Figliuolo, F., . . .
Guida, M. (2021). Cemiplimab in an Elderly Frail Population of Patients With
Locally Advanced or Metastatic Cutaneous Squamous Cell Carcinoma: A Single-
Center Real-Life Experience From lItaly. Front Oncol, 11, 686308.
doi:10.3389/fonc.2021.686308

Suo, A,, Chan, Y., Beaulieu, C., Kong, S., Cheung, W. Y., Monzon, J. G, ... Cheng, T.
(2020). Anti-PD1-Induced Immune-Related Adverse Events and Survival
Outcomes in  Advanced Melanoma. Oncologist, 25(5), 438-446.
doi:10.1634/theoncologist.2019-0674

Tan, X. L., Le, A.,, Lam, F. C., Scherrer, E., Kerr, R. G,, Lau, A. C., ... Shui, I. M. (2022).
Current Treatment Approaches and Global Consensus Guidelines for Brain
Metastases in Melanoma. Front Oncaol, 12, 885472,
doi:10.3389/fonc.2022.885472

65



Tawbi, H. A., Forsyth, P. A., Algazi, A., Hamid, O., Hodi, F. S., Moschos, S. J., . . .
Margolin, K. (2018). Combined Nivolumab and Ipilimumab in Melanoma
Metastatic to the Brain. N Engl J Med, 379(8), 722-730.
d0i:10.1056/NEJM0al1805453

Umeda, Y., Yoshikawa, S., Kiniwa, Y., Maekawa, T., Yamasaki, O., Isei, T., . . .
Nakamura, Y. (2021). Real-world efficacy of anti-PD-1 antibody or combined
anti-PD-1 plus anti-CTLA-4 antibodies, with or without radiotherapy, in
advanced mucosal melanoma patients: A retrospective, multicenter study. Eur J
Cancer, 157, 361-372. doi:10.1016/j.ejca.2021.08.034

Valentin, J., Gerard, E., Ferte, T., Prey, S., Dousset, L., Dutriaux, C., . . . Pham-Ledard,
A. (2021). Real world safety outcomes using cemiplimab for cutaneous squamous
cell carcinoma. J Geriatr Oncol, 12(7), 1110-1113.
doi:10.1016/j.jgo.2021.02.026

van Zeijl, M. C. T., van Breeschoten, J., de Wreede, L. C., Wouters, M., Hilarius, D. L.,
Blank, C. U., . . . van den Eertwegh, A. J. M. (2023). Real-world Outcomes of
Ipilimumab Plus Nivolumab Combination Therapy in a Nation-wide Cohort of
Advanced Melanoma Patients in the Netherlands. J Immunother, 46(5), 197-204.
doi:10.1097/CJ1.0000000000000468

Wang, Y., Zhou, S., Yang, F., Qi, X., Wang, X., Guan, X., ... Wang, M. L. (2019).
Treatment-Related Adverse Events of PD-1 and PD-L1 Inhibitors in Clinical
Trials: A Systematic Review and Meta-analysis. JAMA Oncol, 5(7), 1008-1019.
doi:10.1001/jamaoncol.2019.0393

Weber, J. S., Hodi, F. S., Wolchok, J. D., Topalian, S. L., Schadendorf, D., Larkin, J., . .
. Robert, C. (2017). Safety Profile of Nivolumab Monotherapy: A Pooled Analysis
of Patients With Advanced Melanoma. J Clin Oncol, 35(7), 785-792.
d0i:10.1200/JC0.2015.66.1389

Willsmore, Z. N., Coumbe, B. G. T., Crescioli, S., Reci, S., Gupta, A., Harris, R. J., . ..
Karagiannis, S. N. (2021). Combined anti-PD-1 and anti-CTLA-4 checkpoint
blockade: Treatment of melanoma and immune mechanisms of action. Eur J
Immunol, 51(3), 544-556. doi:10.1002/eji.202048747

Wolchok, J. D., Chiarion-Sileni, V., Gonzalez, R., Grob, J. J., Rutkowski, P., Lao, C. D.,
... Hodi, F. S. (2022). Long-Term Outcomes With Nivolumab Plus Ipilimumab

66



or Nivolumab Alone Versus Ipilimumab in Patients With Advanced Melanoma.
J Clin Oncol, 40(2), 127-137. doi:10.1200/JC0.21.02229

Wu, J. J., & Orengo, I. F. (2002). Squamous cell carcinoma in solid-organ transplantation.
Dermatol Online J, 8(2), 4. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/12546759

67


https://www.ncbi.nlm.nih.gov/pubmed/12546759

9. BIBLIOGRAPHY OF THE CANDIDATE’S PUBLICATIONS

Publications related to the thesis:

Kuzmanovszki D, Kiss N, Toth B, Kerner T, Toth V, Szakonyi J, Lérincz K, Harsing J,
Imrédi E, Pfund A, Szabé A, Brodszky V, Rencz F, Hollo P. Anti-PD-1 Monotherapy in
Advanced Melanoma-Real-World Data from a 77-Month-Long Retrospective
Observational Study. Biomedicines. 2022 Jul 19;10(7):1737. doi:
10.3390/biomedicines10071737. PMID: 35885042; PMCID: PMC9313334.

IF: 4.7

Kuzmanovszki D, Kiss N, Toth B, Toth V, Szakonyi J, Lérincz K, Harsing J, Kuroli E,
Imrédi E, Kerner T, Patyanik M, Wikonkal NM, Szabo A, Brodszky V, Rencz F, Hollé
P. Real-World Experience with Cemiplimab Treatment for Advanced Cutaneous
Squamous Cell Carcinoma-A Retrospective Single-Center Study. J Clin Med. 2023 Sep
14;12(18):5966. doi: 10.3390/jcm12185966. PMID: 37762907; PMCID: PMC10531652.
IF: 3

YIF: 7.7

Publications not related to the thesis:

Toth V, Diakoumakou SC, Kuroli E, Toth B, Kuzmanovszki D, Szakonyi J, Lérincz KK,
Somlai B, Karpati S, Hollo P. Cutaneous malignancies in patients with Parkinson's
disease at a dermato-oncological university centre in Hungary. Front Oncol. 2023 May
19;13:1142170. doi: 10.3389/fonc.2023.1142170. PMID: 37274278; PMCID:
PMC10235680.

Fabian M, Toth V, Somlai B, Harsing J, Kuroli E, Rencz F, Kuzmanovszki D, Szakonyi
J, Toth B, Karpati S. Retrospective Analysis of Clinicopathological Characteristics of
Pregnancy Associated Melanoma. Pathol Oncol Res. 2015 Sep;21(4):1265-71. doi:

10.1007/s12253-015-9961-4. Epub 2015 Jul 16. PMID: 26177701.

Kuzmanovszki, Daniella ; Toth, Veronika ; Toth, Béla ; Hollo, Péter

68


https://m2.mtmt.hu/api/author/10037721
https://m2.mtmt.hu/api/author/10019467

Lokalisan elérehaladott kutan laphamsejtes carcinoma parcialis  remisszioja
cemiplimabkezeléssel

ORVOSTOVABBKEPZO SZEMLE 29 : 3 pp. 88-90. , 3 p. (2022)

Jobbagy, Antal ; Meznerics, Fanni Adél ; Farkas, Klara ; Plazar, Déra ; Bozsanyi,
Szabolcs ; Féstis, Luca ; Robert, Lili ; Schveibert, Agnes ; Kuzmanovszki, Daniella ;
Szoldan, Péter et al.

Teledermatologia: a digitalizacié Gj korszaka a bérgyogyaszati betegellatasban
BORGYOGYASZATI ES VENEROLOGIAI SZEMLE 98 : 3 pp. 100-107. , 8 p. (2022)

Kuzmanovszki, Daniella ; Kiss, Norbert ; Toth, Béla ; Téth, Veronika ; Szakonyi, Jozsef
; Harsing, Judit ; Imrédi, Eleonora ; Lorincz, Kende ; Kerner, Tiinde ; Doros, Attila et al.
Az onkoldgiaban alkalmazott immunterapiak bort érinté mellékhatéasai

BORGYOGYASZATIES VENEROLOGIAI SZEMLE 98 : 5 pp. 264-274. , 11 p. (2022)

Banvolgyi, Andras ; Meznerics, Fanni ; Kiss, Norbert ; Lorincz, Kende ; Fésis, Luca ;
Kuzmanovszki, Daniella ; Téth, Béla ; Toth, Vera ; Szakonyi, Jozsef ; Harsing, Judit et
al.

Bazalsejtes karcinoma epidemiologiai és hisztopatologiai megoszlasanak retrospektiv
vizsgalata

BORGYOGYASZATI ES VENEROLOGIAI SZEMLE 95 : 6 pp. 251-252. , 2 p. (2019)

Kuzmanovszki, D B2 ; Varga, A ; Toth, B ; Szakonyi, J ; Harsing, J ; Wikonkal, N ; Hollo,
P

Az immunterapia aktualitasai a metasztatikus melanoma kezelésében
BORGYOGYASZATI ES VENEROLOGIAI SZEMLE 2017 « 93. EVF. 4. 155-159. «
DOI 10.7188/bvsz.2017.93.4.3

Kuzmanovszki, Daniella dr. ; Toth, Béla dr. ; Szakonyi, Jozsef dr. ; Harsing, Judit dr. ;

Kuroli, Eniké dr. ; Karpati Sarolta dr. ; Hollo, Péter dr

Kezdeti tapasztalatok dabrafenib kezeléssel elorehaladott melanomaban

69


https://m2.mtmt.hu/api/publication/33040922
https://m2.mtmt.hu/api/publication/33040922
https://m2.mtmt.hu/api/author/10070592
https://m2.mtmt.hu/api/author/10079444
https://m2.mtmt.hu/api/author/10075104
https://m2.mtmt.hu/api/author/10075107
https://m2.mtmt.hu/api/author/10070590
https://m2.mtmt.hu/api/author/10070590
https://m2.mtmt.hu/api/author/10066489
https://m2.mtmt.hu/api/author/10066552
https://m2.mtmt.hu/api/author/10037721
https://m2.mtmt.hu/api/publication/33020209
https://m2.mtmt.hu/api/author/10037621
https://m2.mtmt.hu/api/author/10054754
https://m2.mtmt.hu/api/author/10038409
https://m2.mtmt.hu/api/author/10066489
https://m2.mtmt.hu/api/author/10037721
https://m2.mtmt.hu/api/author/10044723
https://m2.mtmt.hu/api/author/10054933
https://m2.mtmt.hu/api/author/10025779
https://m2.mtmt.hu/api/publication/30993463
https://m2.mtmt.hu/api/publication/30993463
https://m2.mtmt.hu/api/author/10037721
https://m2.mtmt.hu/api/author/10059625
https://m2.mtmt.hu/api/author/10044723
https://m2.mtmt.hu/api/author/10054933
https://m2.mtmt.hu/api/author/10025779
https://m2.mtmt.hu/api/author/10002438
https://m2.mtmt.hu/api/author/10019467
https://m2.mtmt.hu/api/author/10019467
https://m2.mtmt.hu/api/publication/3276522
https://m2.mtmt.hu/api/author/10037721
https://m2.mtmt.hu/api/author/10044723
https://m2.mtmt.hu/api/author/10054933
https://m2.mtmt.hu/api/author/10019467

BORGYOGYASZATI ES VENEROLOGIAI SZEMLE « 2015 » 91. EVF. 1. 57-61. -
DOI 10.7188/bvsz.2015.91.1.11.

Kuzmanovszki, Daniella dr. ; Szigeti, Agnes ; Wikonkal, Norbert dr. ; dr. Karpati Sarolta
dr.

Coloncarcinomaval tarsult dermatomyositis

Dermatomyositis associated to the carcinoma of the colon

BORGYOGYASZATI ES VENEROLOGIAI SZEMLE. 2011. 87(2): p57-60

Kuzmanovszki, Daniella dr. ; Karpati Sarolta dr.

Az endokrin betegségek bértiinetei

Cutaneous manifestations of endocrine disorders

BORGYOGYASZATI ES VENEROLOGIAI SZEMLE 2009. 85(3): p110-118

70


https://m2.mtmt.hu/api/author/10037721
https://m2.mtmt.hu/api/author/10037721

10. ACKNOWLEDGEMENTS

First and foremost, | am grateful to my supervisor, Prof. Peter Hollo for his invaluable
advice and continuous support during my PhD study.

I would like to express my gratitude to Dr. Norbert Kiss and Dr. Béla Téth for their
technical support for my study.

I would like to thank all the colleagues in the oncodermatology department in our clinic.
Finally, at last but not least, I would like to express my gratitude to my family and friends.
Without their tremendous understanding and encouragement in the past few years, it

would be impossible for me to complete my studies.

71



