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SIGNIFICANCE
This review updates the management of primary resecta-
ble cutaneous and advanced cutaneous squamous cell car-
cinomas. It is important for physicians treating cutaneous 
squamous cell carcinoma to know that currently available 
staging systems can help identify high-risk tumours and 
should guide work-up and treatment. This article describes 
risk factors and staging methods, along with an overview of 
current treatments according to disease stage.

For all primary cutaneous squamous cell carcinomas 
(cSCCs), physical examination should include full skin 
examination, recording of tumour diameter and regio-
nal lymph-node–basin status. Surgery is the treatment 
of choice, with a minimal 5-mm margin. For elderly pa-
tients with well-differentiated tumours, other surgical 
modalities can be explored. Surgery for organ-trans-
plant recipients should not be delayed. The issue with 
cSCC is identifying high-risk tumours with staging, as 
this may alter treatment and follow-up schedules. Ad-
juvant radiation therapy should be considered for in-
complete resection, when re-excision is impossible or 
there are poor-prognosis histological findings. Recom-
mendations are at least biannual dermatological sur-
veillance for 2 years, but in elderly patients with small, 
well-differentiated tumours long-term follow-up is not 
always necessary. In case of positive lymph nodes, ra-
dical dissection is needed, with regional postoperative 
adjuvant radiation. Advanced cSCCs are defined as un-
resectable local, regional or distant disease requiring 
systemic treatment. Their only approved treat ment is 
the PD-1 inhibitor, cemiplimab. Trials evaluating ad-
juvant or neo-adjuvant anti-PD-1 are ongoing. Platin-
based chemo or anti-epidermal growth-factor–recep-
tor therapies are possible second-line treatments. For 
transplant patients, minimizing immunosuppression 
and switching to sirolimus must be considered at first 
appearance of cSCC. 
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Historically, cutaneous squamous cell carcinoma 
(cSCC) was the second most common skin cancer 

after basal cell carcinoma (BCC), but several recent re-
ports on the Australian and US populations have shown 
a shift in the numbers of cSCCs compared with BCCs. 
A study of Medicare patients shows a 1:1 ratio of cSCC 
to BCC (1). The incidence of cSCC has increased mar-
kedly over recent decades worldwide, probably because 
very early cSCC are being resected more often, but also 
because of increased exposure to the sun (1). cSCC fre-
quency quadrupled for both sexes in Sweden between 

1960 and 2004 (2). cSCCs often occur in elderly and male 
patients. The main risk factors for developing cSCCs are 
chronic cumulative exposure to ultraviolet (UV), inclu-
ding sunbed use and psoralen and ultraviolet A (UVA), 
having fair skin or hair, and taking immunosuppressive 
medication for ≥ 1 month (3–5). Immunocompromised 
patients, including organ-transplant recipients and hu-
man immunodeficiency virus (HIV)-positive patients, 
are at increased risk of cSCC (6, 7). cSCCs are the most 
common cancers following organ transplantation, with 
their risk increasing 100-fold for transplantees (6, 8–10). 
Oncogenic human papillomavirus, chronic scarring con-
ditions, exposure to arsenic or ionizing radiation, reces-
sive dystrophic epidermolysis bullosa and rare familial 
syndromes (e.g. xeroderma pigmentosum, albinism and 
Lynch syndrome) have also been associated with in-
creased risk of cSCCs. Ageing of the population, more 
organ-transplant recipients, change in attitude toward UV 
exposure, and increased ascertainment contribute to the 
increase in incidence of cSCC. 

Although initial surgical excision cures 95% of pa-
tients, a minority of cSCCs recur locally (3–4%) or 
metastasize (2–4%), usually to regional lymph nodes or, 
rarely, to distant locations (11, 12). In addition, 1–4% of 
cSCCs are fatal (13, 14). cSCC-attributed mortality is 
increasing in Australia. The mortality rate in the southern 
and central USA approached that of melanoma, empha-
sizing that cSCC is a critical public health concern (15).

Awareness of risk factors for cSCC is essential to 
improve primary prevention with the objective of con-
taining, and hopefully lowering, the increasing incidence 
of cSCC. Thus, because sunscreens can prevent cSCC 
(16), its use should be strongly encouraged, and use 
of sunbeds should be strongly discouraged. Moreover, 
high-risk patients, i.e. immunocompromised patients, 
should undergo regular dermatological monitoring and 
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education about skin self-examination and safe behaviour 
in the sun. 

Application of the currently available staging systems 
helps to identify patients at high risk of recurrence. The 
American Joint Committee on Cancer staging 8th edition 
(AJCC-8) (11) tumour-staging items include tumour dia-
meter, as summarized in Fig. 1a. Lymph-node size, num-
ber of positive lymph nodes and their location(s) (ipsila-
teral, contralateral, bilateral) and extranodal extension. 
However, the AJCC-8 is relevant only for head-and-neck 
cSCCs, which might limit its usefulness. The Brigham 
and Women’s Hospital (BWH)-staging system (17) is 
based on the presence of 4 risk factors, summarized in 
Fig. 1b. BWH stage T3 represents only 5% of tumours, 
but 70% of nodal metastases and 83% of disease-specific 
deaths. A recent monocentre retrospective study on 186 
head-and-neck cSCCs (18) compared the 2 systems and 
found an overlapping of poor-prognosis predictions.

Several other poor-prognosis risk factors are not inclu-
ded in these classifications: high-risk locations (lip, ear), 
histological thickness or Clark level ≥IV, desmoplastic 
and adenosquamous histological subtypes or immunos-
uppression. Organ-transplant recipients’ cSCCs are often 
aggressive tumours and in view of the presence of mul-
tiple viral warts in these patients, which may be difficult 
to differentiate from early SCC, it is recommended that 
dedicated dermatology clinics look after these high-risk 
patients, if possible. 

High-risk cSCCs have a higher recurrence, estima-
ted at 16%. Recurrences occur mainly during the first 
2 years post-diagnosis (19). However, a review of the 

literature showed that, for patients with high-risk cSCCs 
and clearly documented surgical margins, risks of local 
recurrence, regional metastasis, distant metastasis and 
disease-specific death were 5%, 5%, 1% and 1%, re-
spectively (20).

Advanced cSCCs are defined as either locally unresec-
table, deeply invasive involving muscle, nerve or bone 
structures, unresectable regional lymph-node disease or 
multiple distant metastases requiring systemic curative 
treatment (Fig. 2). 

MANAGEMENT OF PRIMARY RESECTABLE 
CUTANEOUS SQUAMOUS CELL CARCINOMAS

Physical examination and biological staging
Staging should systematically include primary tumour 
diameter, regional lymph-node–basin status, and search 
for other skin cancers and chronic inflammatory disor-
ders and previous or current immunosuppression. Rare 
genetic syndromes, such as xeroderma pigmentosum, 
albinism and Lynch syndrome have to be ruled out in 
patients who have early onset and/or multiple cSCC 
without obvious risk factors. 

Imaging studies for staging
Because few studies have addressed cSCC imaging, its 
value for regional and distant staging is uncertain, even 
for high-risk cSCCs (21). A meta-analysis of head-and 
neck tumours evaluating the contributions of computed 
tomography (CT) scans, magnetic resonance imaging 

(MRI), ultrasonography (US) and US-guided 
fine-needle aspiration showed that the last 
accuracy was the best (22). Ultrasound scan-
ning with fine needle aspiration cytology was 
found superior to CT in assessing primary 
SCC of the vulva regional disease status (23). 
Based on a retrospective series of 98 high-risk 
patients with BWH-stage T2b or T3 cSCCs, 
with imaging staging (CT, positron-emission 
tomography (PET–CT scans or MRI) or wit-
hout, imaging impacted cSCC management 
for one-third of them; moreover, patients wit-
hout imaging staging tended to develop nodal 
metastases more frequently (p = 0.046) (24). 
Prospective studies are needed to confirm that 
an initial imaging work-up can impact mana-
gement and outcomes, and that imaging should 
be considered for regional staging in high-risk 
patients. In 2020, the European Dermato-
logy Forum (EDF), European Association of 
Dermato-Oncology (EADO) and the European 
Organization for Research and Treatment of 
Cancer (EORTC) (EDF–EADO–EORTC) 
consensus group recommended lymph-node 
US for high-risk patients (25).

Tx Primary tumor cannot be assessed 

T0 No evidence of primary tumor 

Tis Carcinoma in situ

T1 Tumor diameter ≤2 cm

T2 Tumor diameter >2 cm but ≤4 cm

T3 Tumor diameter >4 cm, minor bone invasion, perineural invasion# or deep invasion*
T4 Tumor with gross cortical bone/marrow, skull base and/or its foramen invasion 

#Defined as tumor cells within a nerve sheath lying deeper below the dermis, ≥0.1 mm in 
caliber, with clinical or radiographic involvement of named nerves without skull base 
invasion or transgression.
*Defined as that going beyond the subcutaneous fat or >6 mm. 

T1 
0 high-risk factors

T1 0 risk factor
T2a 1 risk factor

T2b 2–3 risk factors
T3 ≥4 risk factors or bone invasion 

Risk factors
● Tumor diameter ≥2 cm
● Tumor invasion beyond subcutaneous fat (excluding bone 

invasion, which automatically upgrades tumor to T3)
● Perineural invasion ≥0.1 mm
● Poorly differentiated

High-risk 
patients

A

B

Fig. 1. Cutaneous squamous cell carcinoma – staging criteria. (a) American Joint 
Committee on Cancer 8th edition staging of head-and-neck tumours (adapted from 
(11). (b) Brigham and Women’s Hospital tumour-staging items (adapted from (17)).
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Surgery 
Biopsy or limited excision of the tumour is usually per-
formed to confirm a clinically suspected cSCC, but if 
the tumour is small, a single definitive excision is often 
performed outright with various margins. Surgery is the 
treatment of choice. Most primary resectable cSCCs are 
usually cured by conventional excision. Mohs surgery 
may be needed for high-risk tumours and/or difficult ana-
tomical sites. Randomized controlled trials on resection-
margin widths are lacking, therefore excision margins 
for SCC are controversial. 

Excellent cure rates have been reported in several se-
ries. Experience suggests that small well-differentiated 
tumours, which are slow-growing in elderly patients on 
sun-exposed sites can be removed by experienced phy-
sicians with curettage (http://www.bad.org.uk/healthca-
re-professionals/clinical-standards/clinical-guidelines). 
Recurrences were rare in a study on 1,174 cSCC patients 
and did not differ significantly among tumours treated 
with electrodessication/curettage destruction, excision 
or Mohs surgery, respectively: 24.3% of 361 vs. 38.3% 
of 571, or 37.4% of 556 (26).

The EDF–EADO–EORTC consensus group has re-
commended surgical resection with a minimal 5-mm 
margin, even for low-risk tumours, which should be 
extended to 10 mm for high-risk tumours (Table I) when 
additional clinical or histological risk factors are present 
(25). When technically feasible, 1-step resection and 

Table I. Summary of treatment options

Treatment options

Primary resectable cSCCs
  Surgical resection (5–10 mm margin)
  Alternative: curative radiation therapy
  Alternative for low risk small tumours on sun exposed sites: 2 cycles 

curettage and cautery
Adjuvant treatment for primary high-risk cSCCs* 
  Radiation therapy 
  Ongoing immunotherapy trials
Neoadjuvant treatment 
  Ongoing immunotherapy trials
cSCCs with regional lymph node involvement
  Radical lymph-nodes dissection
  Adjuvant radiation therapy
Advanced cSCCs
First line: 
• Cemiplimab (350 mg infused intravenously over 30 min every 3 weeks)
Second line: 
Cisplatin-based chemotherapies 
• or Carboplatin-based chemotherapies (better tolerated in patients with 

comorbidities)
• or epidermal growth-factor receptor (EGFR)-targeted therapies (cetuximab)
• or hyperthermic isolated-limb perfusion
    - or ongoing combined immunotherapy trials 
Prevention
Topical treatments
  5% 5-FU cream
  Alternatives: imiquimod, diclofenac and photodynamic therapy
Oral treatments 
  Acitretin, nicotinamide
Primary cSCCs in transplant recipients
  Minimizing immunosuppression and switching to sirolimus

*Incomplete resection, poor-prognosis histological findings.
cSSC: cutaneous squamous cell carcinoma.

LOCAL DISEASE

REGIONAL DISEASE

DISTANT DISEASE
Fig. 2. The different types of advanced cutaneous squamous cell carcinomas. Local disease (left): local unresectable disease without regional 
or distant disease. Regional disease (top right): at least regional unresectable disease without distant disease. Distant disease (bottom right): at least 
one unresectable distant metastasis.
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closure is preferred; 2-step resection is recommended 
when a graft or flap reconstruction is planned. If the 
resection is incomplete, then surgical re-excision should 
be performed. 

In an earlier prospective, multicentre Australian case 
series of 1,263 cSCC patients, characterized by an ele-
vated percentage of high-risk tumours treated with Mohs 
micrographic surgery, 5-year recurrence rates were low: 
2.6% in patients with primary cSCCs and 5.9% in pa-
tients with locally recurrent cSCC, suggesting that this 
technique achieves a high cure rate for these high-risk 
cSCCs (12). However, randomized studies comparing 
Mohs surgery with conventional surgery are lacking. 

The pathologist’s report should specify histological 
differentiation grade, histological subtype, maximum 
tumour thickness and Clark level, invasion of muscle, 
cartilage, bone and/or fascia, perineural or lymphatic/
vascular invasion, whether or not the resection was 
complete with minimal lateral and deep margins. 

For high-risk cSCCs with negative regional staging on 
imaging, a sentinel lymph-node biopsy might be consi-
dered an option, but is not standard of care, depending 
on its potential comorbidities. Indeed, sentinel lymph-
node biopsies are positive for one-third of the patients 
with BWH stage-T2b or -T3 cancers (27). However, the 
authors of a recent prospective German study found that 
6% of a series of sentinel lymph-node-negative patients 
had distant metastases, suggesting the limited prognostic 
value of the procedure (28). 

Curative radiation therapy
Radiotherapy represents an alternative to primary sur-
gical resection for SCC of the lip and when surgery is 
not appropriate for cSCCs. However, the risk of cSCC 
recurrence is higher after radiation therapy compared 
with surgery. For patients with comorbidities that 
predispose them to radiation-induced cancers, such as 
basal cell naevus syndrome or xeroderma pigmentosum, 
radiotherapy must be avoided. Radiation therapy can 
cause reversible dermatitis or mucositis. Late side-effects 
include skin atrophy with loss of hair, reduced sweating 
and sebaceous secretions, discoloration, telangiectasia, 
hypodermic sclerosis and/or skin carcinomas so should 
be avoided in younger patients (29). 

Adjuvant radiation therapy for primary high-risk 
cutaneous squamous cell carcinoma
According to a literature review on cSCCs with perineu-
ral invasion treated with surgery (n = 30) or surgery plus 
adjuvant radiation therapy (n = 44 cases), outcomes were 
comparable (20). The role of adjuvant radiation therapy 
for high-risk cSCCs, including those with perineural 
invasion, remains controversial. However, authors of a 
recent retrospective study on adjuvant radiation therapy 
for cSCCs with perineural invasion found it to be asso-

ciated with prolonged survival (30), suggesting that such 
patients might benefit from adding radiation to surgery 
and decisions have to be made on a case-by-case basis. 

Other adjuvant or neoadjuvant strategies for primary 
high-risk cutaneous squamous cell carcinoma
No significant differences were found for retinoic acid 
and interferon vs. placebo for the time to recurrence or 
occurrence of second primary cSCCs in patients with 
high-risk cSCCs enrolled in a randomized phase-3 trial 
(31). 

O’Bryan et al. prescribed adjuvant cetuximab for 7 
patients with high-risk cSCCs (32); only 3 experienced 
disease recurrence. Neoadjuvant gefitinib therapy in a 
phase-2 study on 22 patients achieved a 45% response 
rate, including 3 histological complete responses (CRs) 
(33). However, disease progressed for 32% and the lack 
of known biomarkers of response highlights the need for 
further larger studies, including randomized trials. Jenni 
et al. (34) more recently reported size reduction after 14 
days of lapatinib in 2 out of 8 assessable patients, among 
10 with resectable cSCCs.

A recent phase-2 study (35), presented at European 
Society for Medical Oncology (ESMO) 2019, showed 
that cemiplimab neoadjuvant therapy given to 20 patients 
induced histological partial responses (PRs) or CRs in 
70% of the patients. Moreover, it was well-tolerated. 
Ongoing trials are evaluating the potential contribution 
of anti-programmed cell-death protein-1 (PD-1) agents 
as adjuvant therapy for high-risk cSCCs. 

Monitoring
The majority of all recurrences of cSCC occur within 
2 years of the initial diagnosis. In high-risk cSCCs the 
follow up should be at least 2 years and should include 
palpation of the primary excision site and of the re-
gional lymph node area every 3 or 6 months depending 
on the initial stage and medical history. Moreover, the 
entire skin of all patients should be examined once an-
nually or every 6 months in high-risk cSCCs patients 
(immunosuppression, multiple primary cSCCs, genetic 
predisposition) as recommended by the current European 
guidelines (25). However, in elderly patients with small 
well-differentiated SCC on sun-exposed sites (excluding 
high-risk sites, such as lips, ears, digits and mucosa), 
discharge after 3 months is possible. 

MANAGEMENT OF CUTANEOUS SQUAMOUS 
CELL CARCINOMAS WITH REGIONAL LYMPH-
NODE INVOLVEMENT

Histological examination of fine-needle aspirates or 
resections of any enlarged nodes is mandatory. Avail-
able results of studies on lymph-node involvement of 
head-and-neck cSCCs indicated positive lymph nodes 



A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a

313Management of cutaneous squamous cell carcinoma

Theme issue: Skin malignancies

as a negative factor for survival (36, 37). Extracapsular 
lymph-node spread is a significant risk factor for recur-
rence. The most frequently involved lymph-node region 
is around the parotid. Disease stage should be assessed 
by imaging studies, including CT or PET–CT scan(s) or 
MRI. When lymph nodes are histologically positive, they 
should be subjected to radical dissection. Postoperative 
adjuvant radiation delivered to the affected lymph-node 
region is required for head and neck tumours, as it en-
hances local–regional control and disease-free survival 
(DFS) and overall survival (OS) of those patients (30). 

MANAGEMENT OF ADVANCED CUTANEOUS 
SQUAMOUS-CELL CARCINOMAS

The PD-1 inhibitor, cemiplimab, is the only approved 
agent for locally advanced and metastatic cSCCs. Prior 
conventional treatment for advanced cSCCs, such as 
cisplatin-based chemotherapies or epidermal growth-
factor receptor (EGFR)-targeted therapies, can be used 
as second-line treatments. Trials evaluating other anti-
PD-1 molecules and combinations of anti-PD-1 with 
other drugs are currently ongoing.

A retrospective study in Europe, completed just before 
anti-PD-1 became available, described various treatments 
for patients with advanced cSCCs (38). Among 190 
patients (median age 79 years) with locally advanced or 
metastatic disease, 32% received systemic anti-tumour 
therapies (excluding anti-PD1), mostly anti-EGFR 
tyrosine-kinase inhibitors. Half of the patients did not 
complete systemic therapy as planned. The objective 
response rate (ORR) was 26% and the mean response 
duration was 5 months. Among the 152 patients whose 
survival status was known, 49% had died. The availabi-
lity of anti-PD-1 agents might allow access to treatment 
for more patients with cSCC.

Anti-programmed cell-death protein-1 
The immune system is important for cSCC, as suggested 
by the increased risk of cSCCs in transplant recipients 
(39), the rapid regression of keratoacanthoma, which is 
characterized by a more active immune response than 
generally seen in cSCCs (40), and activity of immuno-
therapy in advanced SCC as combination of interferon 
and retinoic acid (41). The PD-1 receptor is expressed on 
T cells, and T cells binding to its ligand (PD-L1) inhibit 
T-lymphocyte functions. PD-L1 is expressed in 30–50% 
of cSCCs and its expression was found to correlate with 
risk of metastases (42). The high mutation rate in cSCCs, 
as in other UV-induced tumours, is usually a predictor 
of responsiveness to anti-PD-1 (43). 

Cemiplimab (3 mg/kg every 2 weeks) induced a 
response in approximately half of the 85 patients enrol-
led in a phase-2 study with locally, regional or distant 
disease and a phase-1 study with regional or distant 

disease (44). Those patients were treated, respectively, 
for up to 48 weeks and up to 96 weeks. Fifty-six to 58% 
of the patients had received systemic treatment before 
cemiplimab. Median phase-1 and phase-2 follow-ups 
were: 11 and 8 months, respectively. Their respective 
ORRs were 50% and 47%. Median time to response was 
2 months for both. In the phase-2 trial, 7% were CRs; 
median progression-free survival (PFS) and OS had not 
been reached and median duration of response exceeded 
6 months for 16/28 (57%) responders. The most com-
mon adverse reactions were fatigue, rash and diarrhoea. 
Serious adverse events were immune-mediated, such 
as pneumonitis, hepatitis, colitis, adrenal insufficiency, 
dysthyroidism, diabetes mellitus and/or nephritis, and, 
unlike other anti-PD-1 inhibitors, infusion reactions. Tre-
atment was stopped for 7% of patients because of adverse 
events. Three cemiplimab-related deaths were reported 
(44). Cemiplimab was approved by the US Food and 
Drug Administration (FDA) in September 2018 and 
European Medicines Agency (EMA) in July 2019 for 
patients with metastatic or locally advanced cSCCs who 
were not candidates for curative surgery or radiation. 
The recommended cemiplimab dose and schedule is 
now 350 mg, infused intravenously over 30 min every 3 
weeks. Factors predictive of response are still unknown. 
Treatment duration needs to be better defined. 

Several trials have also assessed pembrolizumab in 
cSCCs. Interim results of the Keynote 629 study evalua-
ting pembrolizumab (200 mg/3 weeks IV) in advanced 
cSCC have been presented at the ESMO meeting in 2019 
(45). Response rate was 32% in 91 patients receiving 
pembrolizumab as a second-line treatment and 50% in 
14 naïve patients. The median duration of response was 
not reached. The safety profile was consistent with that 
of other pembrolizumab monotherapy studies. Interim 
analysis of the CARSKIN study presented at the ASCO 
2019 meeting, showed a response rate of 38.5% in 39 
previously untreated patients with advanced cSCC with 
sustained responses to pembroluzimab (46). 

Platin-based chemotherapies 
Few prospective trials are available and no treatment 
regimen has been recommended by health authorities. 
Because their ORRs are high, platin-based chemothera-
pies were the first-choice treatment before the anti-PD-1 
era, but their administration can be limited by cisplatin 
toxicity or disease recurrence during treatment. Sadek 
et al. (47) treated 14 advanced cSCC patients with 
1–4 cycles, repeated every 3–4 weeks, of neoadjuvant 
combination chemotherapy (bolus cisplatin injection, 
5-fluorouracil (5-FU) and continuous 5-day bleomycin 
infusion). The ORR was 78% (4 CRs, 7 PRs). Local 
control after adjuvant radiation and/or surgery was ac-
hieved in 7 (50%) patients. CR lasted >10 months. All 
patients experienced major toxicities, including grade-3/4 
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nausea and vomiting; 4 patients had grade-3/4 haemato-
logical toxicities and one developed pulmonary fibrosis. 
In their prospective phase-2 trial, Guthrie et al. treated 
advanced BCC or locally advanced cSCC patients with 
cisplatin (75 mg/m2 and doxorubicin 50 mg/m2, every 3 
weeks) (48). Among the 12 advanced-cSCC patients, 7 
responded (4 CRs and 3 PRs). Based on 7 patients with 
advanced local-regional or metastatic cSCCs, Khansur 
et al. reported the activity of cisplatin (100 mg/m2 on 
day 1) and 5-FU (1 g/m2/day, days 1–4), given every 
3 weeks. Six of 7 patients were responders: 3 PRs and 
3 CRs (49). The mean duration for CR was one year. 
Toxicities included grade-1/2 nausea and vomiting. 
Carboplatin-combination therapy is better tolerated and 
can be administered as an alternative to patients with 
comorbidities. Hyperthermic isolated-limb perfusion 
can be a second-line limb-saving therapy for patients 
with unresectable disease located on the extremities (50). 

Epidermal growth-factor receptor-targeted therapies
EGFR represents a family of proteins, including EGFR 
and human epidermal growth factor receptor (HER)-2, 
3 and 4. Activation of EGFR tyrosine kinase results in 
autophosphorylation and activation of RAS serine/th-
reonine kinase, murine sarcoma viral oncogene (RAF), 
mitogen-activated protein (MAP) kinase and phospha-
tidylinositol 3-kinase (PI3K), AKT protein kinase and 
mammalian target of rapamycin (mTOR) pathways 
leading to tumour growth. EGFR is strongly expressed 
in metastatic cSCCs and its overexpression in primary 
cSCCs is associated with poor outcome (18). Anti-EGFR 
therapy consists of monoclonal antibodies, such as ce-
tuximab or panitumumab, which competitively inhibit 
EGFR, or small molecules, e.g. gefitinib or erlotinib, 
targeting the intracellular domain of the receptor. EGFR-
targeted therapies have been developed and obtained 
promising ORRs in several clinical trials and retrospec-
tive studies on patients with unresectable cSCCs. So far, 
phase-3 trial results have not yet confirmed their efficacy 
against cSCCs. Anti-EGFR tyrosine-kinase inhibitors are 
not approved to treat advanced cSCCs, but cetuximab is 
listed in the National Comprehensive Cancer Network 
(NCCN) compendium as a therapy for recurrent and 
metastatic CSSCs. No biomarker predictive of a cSCC 
response has been identified. 

Cetuximab was evaluated prospectively as first-line 
monotherapy in a French phase-3 study on 36 patients 
with metastatic (n = 3), regional (n = 16) or locally ad-
vanced (n = 17) cSCCs. The ORR was 28%, including 2 
CRs and 8 PRs, and the overall disease-control rate was 
69% (25/36 patients). Median PFS lasted 4 months. The 
median duration of response was 7 months and the mean 
OS was 8 months. The more frequent severe adverse 
events were infections (22%) and tumour bleeding (11%). 
Cetuximab-related adverse events included 2 grade-4 

infusion reactions and 1 grade-3 interstitial pneumopa-
thy (51). Cetuximab can be combined with platin-based 
chemotherapies and this combination might prolong PFS 
(9.03 vs. 3.55 months), according to a retrospective series 
of 14 patients treated with cetuximab monotherapy or 
cetuximab combined with carboplatin (52). Low-grade 
specific acne-like rash, pruritus and nail changes have 
been observed. Severe infusion reactions occurred in 
3% of patients. 

Panitumumab efficacy (6 mg/kg, repeated every 2 
weeks) was of the same order of magnitude for 11 Italian 
patients with advanced penile SCC (53) and 16 Austra-
lian patients with advanced cSCC enrolled in a phase-2 
study (54). Median PFS and OS, respectively, were 8 
and 11 months for cSCC patients, and 2 and 9 months 
for those with penile SCC. Severe skin rash, mucositis 
and diarrhoea occurred.

Efficacy of oral small molecules against advanced 
cSCCs was variable, with ORR of 10–32%. Based on 
available phase-2 studies, gefitinib or erlotinib alone 
obtained only poor ORRs of 15% (6/40 patients) and 
7% (3/39 patients), respectively (55, 56). Higher ORRs, 
of the same order of magnitude as those achieved with 
monoclonal antibodies, were obtained with second-ge-
neration irreversible pan-HER tyrosine-kinase inhibitors, 
such as dacomitinib: in 28% of cSCCs and 32% (9/28 
patients) of penile SCC (57, 58). The tolerance profile 
of small molecules differed, with more diarrhoea and 
mucositis than with antibodies.

Concurrent radiotherapy with cetuximab did not sig-
nificantly prolong PFS and OS compared with concur-
rent radiotherapy and cisplatin-based chemotherapy in 
a retrospective series of 23 patients with head-and-neck 
cSCCs (59).

Further prospective studies are needed to determine 
the characteristics of patients who would benefit from 
anti-EGFR and to evaluate combinations of anti-EGFR 
and other drugs to improve outcomes.

PREVENTION

Available topical agents to treat actinic keratosis and 
cSCC in situ field of cancerization include mainly 
5-FU cream, imiquimod, diclofenac and photodynamic 
therapy. Ingenol metubate (Picato) is now withdrawn 
because of safety issues. A recent randomized Dutch trial 
evaluating efficacy of 5% 5-FU cream, 5% imiquimod 
cream, methyl aminolevulinate photodynamic therapy 
or 0.015% ingenol mebutate gel in 624 patients with ≥ 5 
actinic keratosis lesions on the head and neck showed 
that 5% 5-FU cream was the most effective in controlling 
solar keratoses (60). However, it has not been confirmed 
that it does, in turn, reduce the risk of SCC. 

Oral acitretin can prevent the occurrence of new 
cSCCs in patients with multiple tumours; for example, 
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xeroderma pigmentosum patients or transplant recipients. 
However, cutaneous adverse events often led patients 
to discontinuation, which, in turn, allowed quick ap-
pearance of new cSCCs.

Oral nicotinamide can be prescribed off-label. Indeed, 
it was evaluated in a randomized study on 386 patients 
with a history of 2 or more non melanoma skin cancers. 
Patients received either nicotinamide (500 mg, 2 times 
per day) or placebo for one year. The nicotinamide group 
had 30% significantly fewer new cSCCs (61). However, 
the long-term benefit remains unknown. Liver toxicity 
can sometimes occur. 

TRANSPLANT RECIPIENTS

All transplant recipients are at high risk of developing 
cSCCs. These cSCCs are more aggressive, with a 5–10-
fold higher risk of metastasis (62, 63). Immunosuppres-
sion duration and drug types and doses are involved. 
Surgery must not be delayed in transplant recipients with 
resectable tumours. 

For transplantees, minimizing immunosuppression 
and switching to sirolimus should be considered as soon 
as the first cSCC appears. The benefit of switching to 
sirolimus is maintained for 5 years, with no negative 
effect on the graft and patient survival (64). However, 
administration of mTOR inhibitors remains limited 
because of poor tolerance. Indeed, 25–40% of patients 
discontinue sirolimus because of adverse events, e.g. 
hyperlipidaemia, glucose intolerance, interstitial pneu-
monia and/or lymphoedema. For transplantees with 
advanced cSCCs, currently available drugs should be 
used with caution, as anti-PD-1 agents are associated 
with a high rate of irreversible allograft rejection, 
while anti-cutaneous T-lymphocyte antigen-4 (CTLA-4)  
seems to be better tolerated (65). Moreover, the risk of 
infections with conventional chemotherapy is higher in 
immunosuppressed patients. Notably, 2 lung-transplant 
recipients with metastatic cSCCs died 1–3 weeks after 
their first infusions of cetuximab due to diffuse alveolar 
damage (66). 

CONCLUSION

Due to the increasing incidence of cSCC, it has become 
a serious public health concern. All tumours should 
systematically be staged with AJCC-8 or BWH systems, 
in order to adapt treatment according to the risk of recur-
rence. Surgery is the treatment of choice whenever the 
tumour is resectable. Adjuvant radiation therapy must be 
considered for high-risk cSCCs. PD-1 inhibition is now 
the standard-of-care for advanced cSCCs. Platin-based 
chemotherapy or anti-EGFR can be prescribed in the 
second-line setting. Factors predictive of cSCC response 
to anti-PD-1 or anti-EGFR remain to be elucidated. Due 
to the high rate of irreversible allograft rejection associa-

ted with anti-PD-1 in organ-transplant recipients, other, 
less toxic, anti-CTLA-4 or other approaches warrant 
investigation. Switching from calcineurin inhibitors to 
sirolimus, or de-escalating immunosuppression, should 
always be considered. Because most advanced tumours 
may not respond to various current treatments, the search 
for new approaches is warranted. Prevention should 
not be forgotten. SCC incidence is increasing rapidly 
because of better screening, therefore most cSCC seen 
in dermatology or plastic surgery clinics are now detec-
ted earlier with better prognosis. Only 1–4% of cSCC 
are fatal; hence patients with cSCC must be accurately 
staged, to ensure that they are not over-investigated 
and do not undergo unnecessary surgical procedures or 
systemic treatments. 
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