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Abstract
Background: Advanced cutaneous squamous cell carcinoma 
(aCSCC) represents an area of unmet clinical need, with no 
standardized treatments until the recent approval of im-
mune checkpoint inhibitors (ICIs). Objectives: The aim of the 
study was to describe clinical characteristics and therapeutic 
strategies of a real-life Italian cohort of aCSCC patients man-
aged at the beginning of cemiplimab approval as compas-
sionate use in Italy. Methods: A multicenter retrospective 

study was performed by 10 Italian centers in the period 
January 1, 2018–May 31, 2020. Patients aged ≥18 years 
and diagnosed with aCSCC (locally aCSCC and metastatic 
CSCC) were eligible for the study. Analysis of patients’ 
characteristics and treatment strategies was performed. 
Results: 239 patients were initially recruited in the study: 
19 patients were excluded due to incomplete data collec-
tion, yielding a final cohort of 220 patients, of which 191 
and 220 were included for patients’ clinical characteristics 
and therapeutic intervention analysis, respectively. Median 
age at the time of diagnosis was 81 years (range: 72–86); 
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nodal metastases were detected in 64/220 (29%) patients, 
and distant metastatic spread was reported in 33/220 (15%) 
patients. Most of our patients referred chronic occupational 
and/or recreational sun exposure, experienced ≥1 sun-
burn during their lifetime, never wore hats or used photo-
protective filters, and presented with signs of cumulative 
sun damage (solar lentigines and/or actinic keratosis). Ma-
jority of our cohort received at least one intervention di-
rected to the primary tumor (n = 212, 96.3%); surgery and 
radiotherapy were the most common therapeutic choices. 
Immunotherapy was administered to a small number of 
patients as compassionate use, especially in the metastat-
ic setting. Conclusions: Our study outlines the complex 
and heterogeneous clinical and therapeutic landscape of 
aCSCC patients at the beginning of ICI era, highlighting 
the need of a standardized care for this fragile and high-
need patient population. © 2023 S. Karger AG, Basel

Introduction

Cutaneous squamous cell carcinoma (CSCC) is the 
second most common type of non-melanoma skin can-
cer, accounting for 20% of keratinocyte tumors [1]. It is 
usually diagnosed in a localized early stage, which is suc-
cessfully managed by surgery or radiotherapy, with ex-
cellent treatment outcomes [2]. In 5–20% of cases, 
CSCC may present in an advanced stage, displaying in-
filtrating behavior and/or locoregional involvement 
and possible metastatic spread, thereby causing signifi-
cant morbidity and mortality [3, 4]. The term advanced 
CSCC (aCSCC) encompasses two different clinical enti-
ties: locally aCSCC (laCSCC) and metastatic CSCC [5]. 
LaCSCC is defined as a non-metastatic CSCC for which 
curative surgery and/or curative radiation therapy is not 
possible because of multiple tumor recurrences, large 
extension, deep infiltration of the surrounding tissues, 
or unacceptable rate of complications resulting from 
therapeutic interventions. Metastatic CSCC is charac-
terized by involvement of lymph nodes and/or internal 
organs.

No standardized treatment options were available for 
aCSCC, until recent anti-PD-1 immunotherapy intro-
duction [6]. The approval of immune checkpoint inhib-
itors (ICIs) represented a breakthrough in the manage-
ment of this tumor, leading to remarkable clinical ben-
efits with an acceptable safety profile in this high-need 
fragile population [7]. Cemiplimab is an anti-PD-1 
monoclonal antibody approved by the Food and Drug 

Administration (FDA) and European Medicines Agency 
(EMA) for treatment of aCSCC patients who are not 
candidates for curative surgery or radiotherapy, while 
pembrolizumab is currently approved by FDA only. Pa-
tients’ profile, disease characteristics, and clinical course 
of aCSCC need to be better characterized to provide a 
framework for clinical data interpretation and to serve 
as a proxy for upcoming real-life studies following ICI 
approval. Here, we describe clinical characteristics and 
therapeutic strategies of a real-life Italian cohort of pa-
tients diagnosed with aCSCC at the beginning of ICI ap-
proval as compassionate use in Italy.

Materials and Methods

A multicenter retrospective observational study was conducted 
at the Dermatology Clinic of Catholic University of Rome - Fon-
dazione Policlinico A. Gemelli, IRCCS, Rome, Italy, along with 
other nine Italian centers, in the period from January 1, 2018, to 
May 31, 2020. The study protocol was approved by the Ethical 
Committee of Fondazione Policlinico A. Gemelli, IRCCS, Rome. 
Patients aged ≥18 years and diagnosed with aCSCC (laCSCC and 
metastatic CSCC) who attended, either upon first visit or on fol-
low-up, the outpatient clinics of the involved centers were eligible 
for the study. Patients had to read, understand, and sign an in-
formed consent (in case of patient’s death, authorization of a rela-
tive was needed). LaCSCC included tumors which could not be 
cured or were unlikely to be cured by surgery, radiotherapy, or 
both (based on decision of the local multidisciplinary tumor 
board), and multiple relapsing, multifocal, and neglected lesions. 
Metastatic CSCC encompassed locoregional (lymph nodes) and/
or distant (visceral organs) metastasis.

Study procedures included patients’ data collection based on an 
anonymous questionnaire. The questionnaire was divided into 4 
main sections comprising (1) information on patients’ age, sex, ed-
ucation, and occupational history; (2) patients’ phenotype (hair 
color at the age of 18, eye color; skin type according to Fitzpatrick 
classification) and habits, such as occupational and/or recreational 
sun exposure, history of sunburns, use of photoprotection, tanning 
beds, and smoking; (3) patients’ family and personal medical his-
tory and clinical examination (nevus count, solar lentigines, ac-
tinic keratoses [AKs]); (4) patients’ vital status and tumor charac-
teristics (patient’s age and date at time of diagnosis, tumor location, 
presence of lymph nodes and/or visceral metastasis, treatments of 
primary tumor and/or metastasis, treatment response, disease pro-
gression, and time to progression).

The STATA software (version 13.1) was used for statistical 
analysis. For continuous numerical variables, we calculated mean 
and standard deviation, median and interquartile range; for cat-
egorical variables, we worked out absolute and percentage fre-
quencies. The non-parametric Mann-Whitney test was used to 
compare numerical variables between 2 groups; the χ2 test or 
Fisher’s exact test was applied to compare the frequencies be-
tween two categorical variables. A p value <0.05 was chosen as a 
threshold level of statistical significance. Results are reported also 
for p values <0.1.
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Results

239 patients were initially recruited in our study: 19 
patients have been excluded from further analysis due 
to incomplete data collection, yielding a final sample 
size of 220 patients. We collected comprehensive in-
formation on patients’ clinical characteristics for 191 
patients (shown in Table  1), and on tumor features 
(shown in Table  2) and therapeutic intervention 
(shown in Table 3) for 220 patients.

Most subjects were males (n = 142, 74.4%), and median 
age was 81 years [IQR = (72; 86)]. At the time of diagnosis 
of the aCSCC, nodal metastases were detected in 64 (29%) 
patients, and visceral organ metastatic spread was reported 
in 33 (15%) patients, with lung (n = 21) and parotid gland 
(n = 7) being the most frequently affected sites. Fitzpatrick 
skin types I, II, III, and IV were observed in 30 (15.2%), 119 
(62.3%), 41 (21.5%), and 1 (0.5%) patient, respectively. 125 
(65.5%) patients had cardiovascular comorbidities, 34 
(17.8%) patients were immunosuppressed, and 52 (27.2%) 

patients reported personal history of non-cutaneous neo-
plasms. Majority of our cohort (n = 108, 56.5%) had a 
previous diagnosis of CSCC, and 58 of these tumors were 
located at the same site of the aCSCC. Advanced CSCC aris-
ing on sun-exposed areas as the head-neck region, dorsum 
of the hands, forearms, and décolleté accounted for 81.8% 
(n = 180) of the whole tumor diagnosis. The most common 
primary tumor localization was the head-neck region (n = 
169, 76.8%), with 75/169 (44.3%) affecting the scalp, fol-
lowed by cheek (n = 27, 15.9%) and ear (n = 22, 13%).

Concerning sun exposure habits, 60.7% (n = 116) of 
patients experienced at least one sunburn during their 
lifetime and, among these, 77.6% (n = 90) reported ≥1 
sunburn at the same site of CSCC. Most of our patients 
(n = 134, 70.1%) denied use of sunscreens, never wore 
hats (n = 76, 39.8%), or used them for less than half of the 
sun exposure time (n = 66, 34.5%). Also, 72.7% (n = 139 
patients) reported chronic occupational and/or recre-
ational sun exposure.

Regarding clinical examination, most patients (n = 
153, 80.1%) showed solar lentigines, and among them, 
107 (69.9%) displayed these cutaneous lesions at the same 
site of aCSCC, yielding a strong correlation between these 
two variables (p value <0.001). Similarly, 88% (n = 168) of 
patients presented with AKs, which were mostly located 
on the face (n = 81, 48.2%) and on the scalp (n = 66, 
39.3%). Assessment of the correlation between AKs and 
the occurrence of aCSCC on the same site yielded a high-
ly significant figure (p value <0.0001).

Table 1. Patients’ clinical characteristics

Age at diagnosis, years
Median (range) 81 (72–86)

Sex, N (%)
Male 142 (74.4)
Female 49 (25.6)

Fitzpatrick skin type, N (%)
I 29 (15.2)
II 119 (62.3)
III 41 (21.5)
IV 1 (0.5)

Personal history of non-cutaneous neoplasms, N (%)
Yes 52 (27.2)
No 139 (72.8)

Cardiovascular comorbidities, N (%)
Yes 125 (65.5)
No 66 (34.5)

Immunosuppression, N (%)
Yes 34 (17.8)
No 157 (82.2)

Chronic occupational/recreational sun exposure, N (%)
Yes 139 (72.7)
No 52 (27.3)

History of sunburns, N (%)
Yes 116 (60.7)
No 75 (39.3)

Solar lentigines, N (%)
Yes 153 (80.1)
No 38 (19.9)

Actinic keratosis, N (%)
Yes 168 (88)
No 23 (22)

Table 2. Tumor localization

Chronic photo-exposed area, N (%)
Yes 180 (81.8)
No 40 (18.2)

Head-neck region, N (%) 169 (76.8)
Trunk, N (%) 6 (2.7)
Upper and lower limbs, N (%) 36 (16.3)
Anogenital area, N (%) 9 (4)
Patients with lymph node metastasis, N (%)

Yes 64 (29)
No 156 (71)

Patients with visceral organ metastasis, N (%)
Yes 33 (15)
No 187 (85)

Visceral organ metastasis localization, N (%)
Lung 21 (53.8)
Parotid gland 7 (17.9)
Skin 6 (15.3)
Liver 2 (5.1)
Bone 2 (5.1)
Brain 1 (2.5)
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Concerning treatment of the primary tumor, 212 
(96.3%) patients received at least one therapeutic inter-
vention: 42.5% (n = 90) received one line of treatment 
only, and 32.3% (n = 71), 13.6% (n = 30), 4.1% (n = 9), 
and 5.4% (n = 12) underwent two, three, four, and five 
different therapeutic modalities, respectively. Surgery 
was the most common first-line treatment option (n = 
161, 75.9%), radiotherapy accounted for 18.4% (n = 39), 
electrochemotherapy for 2.3% (n = 5), immunotherapy 
for 1.9% (n = 4), and chemotherapy for 1.4% (n = 3) 
(shown in Table 3). A similar trend was observed for sec-
ond-line treatments, with surgery and radiotherapy being 
the most frequent treatment choices. Taking into account 
all lines of therapy, surgery was the most common pri-
mary tumor-directed intervention (n = 167, 50.3%), fol-
lowed by radiotherapy (n = 92, 27.7%), immunotherapy 
(n = 45, 13.5%), consisting of cemiplimab as compassion-
ate use (n = 43) and off-label pembrolizumab (n = 2), 
electrochemotherapy (n = 15, 4.5%), and chemotherapy 
(mainly platinum-based) and methotrexate/anti-epider-
mal growth factor receptor (EGFR) (cetuximab) (n = 13, 
3.9%).

Regarding therapeutic management of nodal metasta-
sis, 53/64 (82.8%) patients received at least one therapeutic 
option. The most common first-line treatment modality 
was surgery (n = 22, 41.5%), followed by radiotherapy (n = 
13, 24.5%), immunotherapy (n = 13, 24.5%), chemothera-
py with platinum agents or anti-EGFR (n = 4, 7.5%), and 
electrochemotherapy (n = 1, 1.8%) (shown in Table  3). 

Overall, surgery accounted for approximately one-third 
(n = 22, 33.8%) of the total lymph node metastasis-direct-
ed therapies, followed by immunotherapy (n = 19, 29.2%), 
radiotherapy (n = 17, 26.1%), chemotherapy (n = 5, 8%), 
and electrochemotherapy (n = 2, 3%).

As for distant metastasis, 23 of 33 (69.7%) patients re-
ceived at least one therapeutic intervention. First-line 
treatment choice was as follows (shown in Table 3): 10 
patients (43.5%) received immunotherapy, 6 patients 
(26%) underwent surgery, 5 patients (21.7%) were man-
aged by platinum compounds chemotherapy or anti-EG-
FR, and 2 patients (8.7%) were treated with radiotherapy. 
Looking at data for all lines of treatment, it appears that 
immunotherapy was the most common choice in the dis-
tant metastatic setting (n = 14, 51.8%), followed by sur-
gery (n = 6, 22.2%), platinum-based chemotherapy or an-
ti-EGFR (n = 5, 2%), and radiotherapy (n = 2, 7%).

Discussion

In the present retrospective study, we investigated the 
clinical characteristics of an Italian cohort of patients di-
agnosed with aCSCC, as well as the local and systemic 
treatments they underwent at the very beginning of ICI 
approval as compassionate use in Italy. Advanced CSCC 
is a tumor of the elderly, with ≥80% of cases occurring in 
patients aged >60 years [8–10]. In our series, median age 
at the time of diagnosis was 81 years, which is higher com-
pared to previous studies by Hillen et al. [10] and Amaral 
et al. [3] reporting 76 and 78 years, respectively. As a re-
sult of such an advanced patients’ age, more than half of 
our cohort was affected by cardiovascular comorbidities, 
and non-cutaneous neoplasia and immunosuppression 
were reported at a rate of 27.2% and 17.8%, respectively. 
These findings are comparable to a French retrospective 
study investigating aCSCC patients’ characteristics and 
revealing similar figures [11].

UV radiation exposure is the most important environ-
mental risk factor for CSCC development [12, 13]; this 
evidence is further confirmed by analyzing the sun expo-
sure patterns of our patients’ cohort, their clinical char-
acteristics, and site of occurrence of aCSCC. Majority of 
the aCSCC developed on chronically sun-exposed areas 
(n = 180, 81.8%), and the head-neck region was the most 
frequently affected site. In our series, the scalp accounted 
for one-third of all aCSCCs; these findings are in line with 
literature data, where the head-neck region and in par-
ticular the scalp represent the most common localization 
of CSCC [3, 10, 14]. Concerning patients’ phenotypic 

Table 3. Local and systemic first-line treatments of primary tumor, 
lymph node, and/or visceral organ metastases

Primary tumor-directed therapy, N (%)
Surgery 161 (75.9)
Radiotherapy 39 (18.4)
Electrochemotherapy 5 (2.3)
Chemotherapy/anti-EGFR 3 (1.4)
Immunotherapy 4 (1.9)

Lymph node metastasis-directed therapy, N (%)
Surgery 22 (41.5)
Radiotherapy 13 (24.5)
Electrochemotherapy 1 (1.8)
Chemotherapy/anti-EGFR 4 (7.5)
Immunotherapy 13 (24.5)

Visceral organ metastasis-directed therapy, N (%)
Surgery 6 (26)
Radiotherapy 2 (8.7)
Chemotherapy/anti-EGFR 5 (21.7)
Immunotherapy 10 (43.5)

EGFR, epidermal growth factor receptor.
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characteristics, 15.2% and 62.3% of our cohort displayed 
type I and type II skin types, respectively. These pheno-
typic traits represent a well-known intrinsic risk factor for 
CSCC development [15], especially if coupled to actinic 
damage [16]. More than half of our cohort experienced 
≥1 sunburn during their lifetime, and 77.6% (n = 90) of 
these referred at least one sunburn on the same site of 
CSCC. Also, majority of our patients presented with solar 
lentigines and AKs colocalizing with aCSCC, yielding a 
strong correlation between these cutaneous lesions and 
the occurrence of aCSCC on the same site. Both solar len-
tigines and AKs are signs of cumulative sun damage [17, 
18], and their association with CSCC strengthens the 
causative role of sun exposure in CSCC development.

In our study, we detected lymph node metastasis at a 
rate of 29% (n = 64); this figure is lower compared to pre-
vious studies by Hillen et al. [10], who reported metastat-
ic lymph node involvement in 40% of his cohort, and 
Amaral et al. [3], who considered stage III and stage IV 
aCSCC patients only, reporting a figure of 65.6%. Con-
versely, we registered visceral organ metastatic spread in 
15% (n = 33) of our patients, and this number is similar 
to previous literature data [3, 14]. It is evident that these 
rates are considerably higher compared to the cumulative 
metastatic risk of CSCC, which ranges between 1.2% and 
4%, according to different series [9, 19–21]. Our numbers 
reflect the focus on the specific high-risk population of 
aCSCC.

Concerning therapeutic interventions, it appears that 
96.3% of our patients underwent at least one primary tu-
mor-directed therapy, and 57.5% of them were managed 
by ≥2 therapeutic options. The high number of treat-
ments recorded in our study implies frequent patients’ 
accesses to the hospitals, as well as to the primary care 
physicians, and results in extensive health-related expen-
ditures for the National Health System (NHS). An obser-
vational study assessing aCSCC health-related costs esti-
mated an expenditure of € 10.281 per patient, with thera-
peutic interventions accounting for 33.7% of the whole 
expenses [22]. Similarly, a recent Italian study investigat-
ing the total annual NHS costs for the management of 
CSCC revealed an average annual expenditure of € 4.490 
for a single patient diagnosed with aCSCC, versus € 2.236 
for a surgically resectable CSCC patient [23]. These ele-
vated costs are partially related to the lack of an appropri-
ate standard of care and reflect the unmet therapeutic 
need for this fragile patient population. In our series, pa-
tients have been exposed to heterogeneous therapeutic 
interventions. Considering all primary tumor-directed 
therapies, half of our cohort underwent surgery, followed 

by radiotherapy, immunotherapy, electrochemotherapy, 
and chemotherapy. These data provide an outline of the 
current therapeutic options for aCSCC, where surgery 
and radiotherapy represent the most common treatment 
choices, although they do not always result in a curative 
outcome. Our figures are confirmed by previous retro-
spective studies reporting a similar clinical scenario, with 
a very heterogeneous and unsatisfactory landscape of 
therapeutic interventions, claiming an urgent need for 
appropriate treatment modalities [3, 10, 14, 24].

In our cohort, anti-PD-1 immunotherapy was em-
ployed in a small number of patients as compassionate 
(cemiplimab) or off-label (pembrolizumab) use. This 
small number stems from the drug unavailability for 
some of the involved centers, as we were at the beginning 
of the cemiplimab era as compassionate use in Italy, and 
also from the decision of the local multidisciplinary tu-
mor board which considered patient and tumor’s charac-
teristics, and patient’s preferences for anti-PD-1 immu-
notherapy eligibility. The excellent response rates and the 
favorable safety profile, also in elderly and fragile patients, 
make it a very appealing treatment choice, unveiling a 
new range of opportunities and filling the therapeutic 
gaps for aCSCC patients [7, 25].

In conclusion, this retrospective study provides an 
outline of the clinical characteristics and the treatment 
strategies of an Italian cohort of patients diagnosed with 
aCSCC at the very beginning of ICI era. Our data contrib-
ute to clinically characterize this high-need and fragile 
patient population. The broad and heterogeneous land-
scape of therapeutic interventions reflects the lack of an 
appropriate standard of care and the unmet therapeutic 
need for this tumor. ICIs approval largely represents a 
therapeutic hope for these patients.

Key Message

Advanced cutaneous squamous cell carcinoma represents an 
unmet clinical need, with a heterogeneous treatment landscape.
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