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Opinion statement

Advanced (i.e., unresectable) cutaneous squamous cell carcinoma (cSCC) is a rare
condition with a dismal prognosis. Although less than 5% of cSCC patients develop
metastases or local recurrence after complete excision, advanced cSCC is difficult to
treat. These conditions tend to develop in elderly patients, although, at times,
metastases are noted in middle-aged patients. Once metastasis occurs in cSCC, the
10-year survival rates fall to less than 20% for patients with regional lymph node
involvement and less than 10% for patients with distant metastases, indicating that
cSCC can be difficult to treat effectively when it is advanced. Traditionally, platinum-
based therapy has been considered as a conventional option for advanced cSCC. It is
efficacious to some degree, but the toxic effects of the combination treatments often
prohibit their use in elderly patients. It has been a decade since the development of
epidermal growth factor receptor (EGFR) inhibitors as agents that are less toxic.
However, evidence regarding systemic therapy for advanced cSCC is limited because
of a lack of high-quality prospective studies. Remarkably, the US Food and Drug
Administration (FDA) approved an anti-PD-1 antibody treatment (cemiplimab) for
the treatment of patients who are not candidates for curative surgery or curative
radiation. It will be a promising treatment option for these types of rare conditions.
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Introduction

Treatment options for advanced cutaneous squamous
cell carcinoma
For regional (nodal) disease, the current manage-
ment approach is surgical excision and consideration
of adjuvant radiation [1, 2]. Whether adjuvant radi-
ation therapy (RT) should be added to improve local
disease control remains controversial [3–6]. Surgery
may be performed in patients with metastasis if the
number, size, and location allow for complete re-
moval [2]. The combination of RT and systemic che-
motherapy may be selected as an alternative option
when surgery is not feasible (Fig. 1). Conventional
systemic therapy for advanced cutaneous squamous
cell carcinoma (cSCC) are cytotoxic agents with
mainly cisplatin-based chemotherapies [7]. Further-
more, EGFR-targeted therapy has been used gradual-
ly for over 10 years [8, 9]. However, evidence
supporting the efficacy of both these approaches is
limited. Moreover, the general condition of the pa-
tient, patient’s age, associated comorbidities, and
immunosuppression state are important variables
that should be considered for appropr ia te

management [10]. In this setting, checkpoint immu-
notherapies are also being tested. Recently, prelimi-
nary data from phase 1 and 2 studies have shown
that cSCC responds to anti-PD-1 therapy [11••].

Immunotherapy for advanced cutaneous squamous cell
carcinoma

Rationale for checkpoint blockade

cSCC is particularly prevalent in patients with chron-
ic sun exposure as well as in immunosuppressed
patients [12, 13]. The tumors diagnosed in immuno-
suppressed organ transplant recipients are more like-
ly to show unfavorable prognostic features and to
metastasize [14]. UV-induced inflammation results
in recruitment of infiltrating leukocytes secreting a
variety of proinflammatory cytokines [15], and
chronic inflammation, plays a crucial role in all the
three stages of tumor development: initiation, pro-
motion, and progression [16]. There are some re-
ports to support the benefits of checkpoint

Fig. 1. Advanced cutaneous squamous cell carcinoma developing on the right hip of a 56-year-old woman. The tumor showed large
ulcerated, partially necrotic, destructive lesions and invaded retroperitonea. We chose combination of RT and cisplatin-based
systemic chemotherapy at first, then performed surgery. It has passed 3 years without recurrence
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inhibitors; cSCC is characterized by a reduced num-
ber of CD8+ T cells and increased number of regula-
tory T cells compared to those in the peripheral area
[17]. Roper et al. demonstrated that of the 74 pri-
mary head and neck cSCC (HNcSCC) cases, PD-L1
expression was seen in tumor cells in 39 cases
(52.7%), of which 29 (39.2%) demonstrated PD-L1
expression in 9 5% of the cells. Furthermore, PD-L1
expression in 9 5% of primary tumor cells, primary
tumor-infiltrating lymphocytes (TILs), and metastatic
TILs is associated with longer disease-free survival in
HNcSCC [18]. Patel and Kurzrock also suggest that
tumor types classically responding to PD-1/PD-L1

inhibitors tend to have higher rates of PD-L1 expres-
sion, as shown by immunohistochemistry, than
those in tumor types with typically poor responses
[19]. These findings indicate a strong biological ra-
tionale for using immunotherapy in patients with
advanced cSCC.

Cemiplimab

Cemiplimab is a human programmed death
receptor-1 (PD-1) monoclonal antibody that binds
to PD-1 and blocks its interaction with programmed
death ligands 1 (PD-L1) and 2 (PD-L2) [20•]. In

Table 1. Checkpoint inhibitor case reports and trials for advanced SCC

Drug name Drug class Dose and
schedule

Study
type

Number of
patients

Best overall
response or ORR
(%)

Reference

Trial

Cemiplimab Anti-PD-1 3 mg/kg, q2w Phase 1 26 50% Migden 2018
[11••]

Cemiplimab Anti-PD-1 3 mg/kg, q2w Phase 2 59 47%

Case report

Pembrolizumab Anti-PD-1 2 mg/kg, q3w Case 1 PR Chang 2016
[22]

Pembrolizumab Anti-PD-1 – Case 1 PR Lipson 2016
[23]

Pembrolizumab Anti-PD-1 2 mg/kg, q3w Case 2 PR, SD Borradori 2016
[24]

Nivolumab Anti-PD-1 3 mg/kg, q2w 2 2PR

Pembrolizumab Anti-PD-1 – Case 1 PR Winkle, 2017
[25]

Pembrolizumab Anti-PD-1 2 mg/kg, q3w Case 1 PR Hauschild 2017
[26]

Pembrolizumab Anti-PD-1 2 mg/kg, q3w Case 1 PR Deinlein 2017
[27]

Pembrolizumab Anti-PD-1 2 mg/kg, q3w Case 1 CR Stevenson 2017
[28]

Pembrolizumab Anti-PD-1 2 mg/kg, q3w Case 5 1CR, 3PR, 1PD

Nivolumab Anti-PD-1 3 mg/kg, q2w 1 PR Tran 2017 [29]

Pembrolizumab Anti-PD-1 2 mg/kg, q3w Case 2 1CR, 1PR Degache 2018
[30]

REGN2810
(=cemiplimab)

Anti-PD-1 1 mg/kg, q2w Case 1 CR Falchook 2016
[31]

Ipilimumab Anti-CTLA4 --, q3w Case 1 PR Day 2017 [32]
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September 2018, the FDA approved cemiplimab as
an option for patients with metastatic or locally
advanced cSCC who are not candidates for surgery
or RT [21]. The decision was based on the results of
two early-phase clinical trials involving 108 patients
(75 with metastatic disease and 33 with locally ad-
vanced disease) [11••] (Table 1). In one of the trials,
13 of 26 patients responded to cemiplimab. The
response rate was 50% and the median observed
time to response was 2.3 months. The duration of
response exceeded 6 months in seven of the 13 pa-
tients who showed a response (54%). The most
common adverse events of any grade were fatigue
(occurring in 27% of the patients) and constipation,
decreased appetite, diarrhea, hypercalcemia,
hypophosphatemia, nausea, and urinary tract infec-
tion (each occurring in 15% of the patients). One
patient died due to an adverse event. In the second
trial, tumors shrank or disappeared in 28 of 59 pa-
tients with metastatic disease who were treated with
cemiplimab. The response rate was 47% and the rate
of durable disease control was 61%. A partial re-
sponse was observed in 24 patients and a complete
response in 4 patients. The estimated probability of
progression-free survival (PFS) at 12 months was
53%, and the estimated probability of overall surviv-
al at 12 months was 81%. The most common ad-
verse events were diarrhea (occurring in 27% of the
patients), fatigue (24%), nausea (17%), constipation
(15%), and rash (15%). Three patients died due to
adverse events. The phase 2 part of this study for
locally advanced cSCC is ongoing (NCT02760498).

Nivolumab and pembrolizumab

In 2017, the FDA approved nivolumab and
pembrolizumab monotherapy for the treatment of
patients having recurrent or metastatic head and neck
squamous cell cancer with disease progression during
or after platinum-based chemotherapy [33, 34]. How-
ever, neither the phase 3 trial supporting the

nivolumab approval (Checkmate 041) nor the phase
1b trial supporting the pembrolizumab approval
(KEYNOTE-012) included any patients with cSCC
[35••, 36•, 37•]. A literature review revealed up to
18 patients with advanced cSCC treated with
nivolumab and pembrolizumab, of whom 17
responded well to treatment (Table 1) [22–32]. Tran
et al. [29] reported six consecutive cases of
unresectable and metastatic cSCCs treated with
pembrolizumab (2 mg/kg every 3 weeks) or
nivolumab (3 mg/m2 every 2 weeks). Five of the six
patients (83%) showed a clinical response, and the
longest PFS was 21 months. With regard to adverse
events, the most common was mild fatigue, observed
in five patients (83%), and two patients experienced
severe adverse events such as fatigue caused by endo-
crine hypofunction and hip fracture, both of which
were treated and resolved. There was obvious
reporting bias in these reports; these reports suggest
that nivolumab and pembrolizumab may represent
promising new treatment options for advanced cSCC.

Ipilimumab

Cytotoxic T lymphocyte–associated antigen 4 (CTLA-
4) is an immune checkpoint molecule that
downregulates T cell activation pathways [38].
Ipilimumab is a fully human monoclonal antibody
(IgG1) that blocks CTLA-4 to promote antitumor
immunity [39, 40]. Although it has already been
used as an adjuvant or a combination therapy for
melanoma, there is only one case report wherein
advanced cSCC responded to ipilimumab [32]. In
this case report, ipilimumab was used to accidentally
treat metastatic cSCC and melanoma. After 4 cycles
of ipilimumab, nodular cSCC metastases and facial
lymphedema showed clinical improvement with PFS
of 8 months. Although many potential biomarkers
having been described, no candidate biomarkers for
ipilimumab efficacy have been introduced in clinical
practice [41].

Ongoing clinical trials of immunotherapies

Currently, only one tumor-specific trial of PD-1/PD-L1 inhibitor in cSCC
has been published [11••] and the phase 2 part of this trial for locally
advanced cSCC is ongoing (NCT02760498). Since immunotherapy for
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Table 2. Ongoing clinical trials of immunotherapy in cSCC

NCT
identifier

Official title Phase Recruitment
status

Conditions Intervention

NCT02760498 Study of REGN2810 in patients with
advanced cutaneous squamous cell
carcinoma

1 Recruiting Advanced cutaneous
squamous cell
carcinoma

REGN2810 a
monoclonal, fully
human antibody to
programmed death
receptor-1 (PD-1)

NCT02883556 Study of pembrolizumab as first-line
therapy in patients with
unresectable squamous cell
carcinoma of the skin (CARSKIN)

2 Active, not
recruiting

Locally advanced or
metastatic squamous
cell carcinoma of the
skin

Pembrolizumab

NCT03565783 Cemiplimab in treating participants
with recurrent stages III and IV
head and neck squamous cell cancer
before surgery

II Recruiting Stages III and IV
cutaneous squamous
cell carcinoma of the
head and neck AJCC
v8 and HNSCC

Cemiplimab

NCT02721732 Pembrolizumab in treating patients
with rare tumors that cannot be
removed by surgery or are
metastatic

II Recruiting Skin squamous cell
carcinoma and others

Pembrolizumab

NCT03458117 T-VEC in non-melanoma skin cancer
(20139157 T-VEC)

I Recruiting Non-melanoma skin
cancer

Talimogene
laherparepvec
(T-VEC)

NCT03212404 Phase 1 study of CK-301 as a single
agent in subjects with advanced
cancers

I Recruiting Cutaneous squamous
cell carcinoma and
others

CK-301 a fully human
monoclonal IgG1
antibody targeting
PD-L1

NCT03737721 The UNSCARRed Study: UNresctable
Squamous Cell Carcinoma treated
with Avelumab and Radical
Radiotherapy (UNSCARRed)

II Not yet
recruiting

Squamous cell
carcinoma of the skin

Avelumab and radical
radiotherapy

NCT03082534 Pembrolizumab combined with
cetuximab for treatment of
recurrent/metastatic head and neck
squamous cell carcinoma

II Recruiting HNSCC and cutaneous
squamous cell
carcinoma

Pembrolizumab,
cetuximab

NCT02978625 Talimogene laherparepvec and
nivolumab in treating patients with
refractory lymphomas or advanced
or refractory non-melanoma skin
cancers

II Recruiting Skin squamous cell
carcinoma and others

Nivolumab and
talimogene
laherparepvec

NCT03590054 A Phase 1b dose escalation/expansion
study of abexinostat in
combination with pembrolizumab
in patients with advanced solid
tumor malignancies

Ib Recruiting Cutaneous squamous
cell carcinoma of the
head and neck and
others

Abexinostat
pembrolizumab

NCT03773744 Trial of MG1-MAGEA3 with Ad-MAGEA3
and pembrolizumab in patients with
previously treated metastatic
melanoma or cutaneous squamous
cell carcinoma (Pelican)

I Not yet
recruiting

Squamous cell skin
carcinoma and
metastatic melanoma

Ad-MAGEA3,
MG1-MAGEA3,
pembrolizumab,
cyclophosphamide

NCT03108131 Cobimetinib and atezolizumab in
advanced rare tumors

2 Recruiting Cutaneous squamous
cell carcinoma and
others

Cobimetinib or
atezolizumab
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cSCC is still in the process of development (Table 2), unlike that for
melanoma and non-small cell lung cancer, it is necessary to verify the
effectiveness of a single agent. Clinical trials of immunotherapy adminis-
tered as monotherapy are ongoing: a triple-arm, open-label phase 2 study
of cemiplimab in 182 participants [42]; and a single-arm, open-label,
phase 2 study of pembrolizumab in 39 participants [43].

As PD-L1 expression by tumor cells was revealed to be the strongest
single predictor of response to anti-PD1 therapy [44], both trials intend to
determine the efficacy and safety of a single agent and whether efficacy of
these agents is correlated to PD-L1 expression in advanced cSCC. Further-
more, a single-arm, open-label, phase 2 study of cemiplimab in 22 partic-
ipants [45] aims to verify how well cemiplimab works before surgery in
treating participants with advanced HNcSCC and a single-arm, open-label,
phase 2 study of pembrolizumab 275 patients [46] aims to show how well
pembrolizumab works in treating patients with rare tumors including
cSCC. There are also early-phase trials of talimogene laherparepvec (T-
Vec) [47] and CK-301, which is a fully human monoclonal antibody of
the IgG1 subtype that directly binds to PD-L1 and blocks its interactions
with the PD-1 and B7 [48].

There are also some ongoing phase II trials. Avelumab and RT [49] and
pembrolizumab combined with cetuximab [50] are specialized treatments for
SCC. Nivolumab and T-VEC [51], abexinostat in combination with
pembrolizumab [52], MG1-MAGEA3 with ad-MAGEA3 and pembrolizumab
[53], and cobimetinib and atezolizumab [54] are targeted for mixed rare
tumors.

Discussion or conclusion

In the past 10 years, novel targeted therapeutic agents, like EGFR and tyrosine
kinase inhibitors, for cSCC have been developed [8, 9, 55]. However, most
studies were performed for head and neck SCC, not specialized for cSCC.
Immunotherapy might deliver promising results in the near future. Further-
more, these novel treatments can be used as a monotherapies or combination
therapies. With increasing treatment options, we have a further responsibility of
providing better treatment by assessing patients’ conditions and disease
progression.
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