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Introduction
Non-melanoma skin cancer is the most common cancer in the 

world, and cutaneous squamous cell carcinoma (cSCC) accounts 
for 20% of cases [1]. In the United States, a 14% increase in the 
prevalence of non-melanoma skin cancer was reported from 
2.006 to 2.012 [2]. That said, overall survival in cSCC is over 90%; 
however, there is a high-risk group with a greater than 5% chance 
of relapse or development of lymph node and/or distant metastasis 
[3]. Studies in this group are extremely important despite its low 
frequency (5%), because it has a poor prognosis (3-year risk of 
disease-related death is 30% if the patient has at least one risk 
factor versus 100% survival if the patient has no risk factors) [1].

 Risk Factors
Clinical Characteristics 

a) Tumor size: in cSCC, a diameter greater than 2 cm is an 
independent risk factor for developing metastasis, increasing 
this risk 1.000-fold in tumors larger than 2 cm [4]. 

b) Localization in high-risk zones: in cSCC head and neck 
tumors have the highest risk of developing metastasis, including 
in small tumors. This risk factor is independent of tumor size 
[3]. Thus, higher risk zones are the pinna and labial mucosa [5].

c) Immunosuppression is considered: the most 
significant risk factor [3]. cSCC occurs 65 to 100 times more 
often in patients who undergo organ transplantation than in the 
general population. The pathogenesis of post-transplantation 
cSCC involves infection with human papilloma virus and using 
calcineurin inhibitors and azathioprine immunosuppressants 
[6]. Furthermore, immunosuppressed patients have a 
more aggressive form and a higher probability of local and 
distant relapse [7]. Hematological diseases, such as chronic 
lymphocytic leukemia, have a higher tendency to be associated 
with high-risk cSCC [8].

d) Tumor resection with a positive margin: up to 50% of 
cases with a positive margin will have local recurrence, which 
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increases the risk of regional and distant lymph node metastasis 
[9].

e) Development in skin sites subject to chronic inflammation 
processes: cSCC situated in chronic cutaneous processes (scars, 
ulcers, burns, radiodermatitis) have a higher risk of developing 
metastasis. This is related to the decrease in E-cadherin, which 
promotes greater dermal invasion by atypical keratinocytes [10].

Histological characteristics 
a) Breslow thickness of more than 2 mm: in 5 years of follow-
up, a tumor thickness less than 2 mm has a metastasis rate of 
0%, between 2 and 6 mm it is 4%, and over 6 mm it is 16% [11].

b) Clark level IV or higher: cSCC that invades the reticular 
dermis (level IV) or hypodermal tissue (level V) increases the 
risk of developing metastasis [3].

c) Poor tumor differentiation: high degree cSCC has a higher 
risk of aggressive behavior [12, 13].

d) Histological types: acantholytic cSCC is a risk factor [4]. 
Intercellular desmosome lysis and connection loss between 
keratinocytes promotes dermal infiltration with atypical 
keratinocytes. Desmoplastic cSCC has infiltrative growth, 
greater perineural invasion (PNI); and a significant risk of local 
or distant recurrence [14].

e) Perineural invasion (PNI) is uncommon in cSCC 
(2.5% to 14%) [15]. However, it is important because of its 
association with a higher risk of local and distant recurrence 
[16]. In addition, when thicker nerves (at least 0.1 mm) are 
compromised, the prognosis is worse compared to PNI of 
thinner nerves [3].

A Cohort Study using a Multivariable Analysis Confirmed 
the Following Independent Risk Factors for Lymph Node 
Metastasis and Disease-Related Death in Cscc 

1) Tumors greater than 2 cm in diameter

2) Poor differentiation

3) Deep infiltration (beyond the subcutaneous fat tissue)

4) Localization on the pinna

5) PNI is associated with a higher risk of disease-related 
death, as well as anogenital localization. (However, few studied 
cases presented anogenital localization, which decreases the 
statistical strength of this assertion).

6) Poor differentiation and deep infiltration are associated 
with worse overall survival [17]

State of the Art in High-Risk cSCC

Table 1:  Risk factors in cSCC.

1) Clinical characteristics of high-risk cSCC

a) Size of the lesion b) Location of the tumor

c) Immunosuppression d) Positive margins

e) Site of chronic inflammation

   2) Histological characteristics of high-risk cSCC

a) Thickness (level of Breslow) b) Depth (level of Clark)

c) Degree of tumor differentiation 
(degrees of Broders) d) Histological type

e) Perineural invasion

Note: with a positive factor the cSCC is classified as high-risk [3]

State of the Art in High-Risk cSCC
Primary surgery: Mohs micrographic surgery (MMS) is 

the treatment of choice. A 10 mm clear margin in low-risk cSCC is 
sought, and at least 15 mm in cSCC with more than one risk factor 
[18]. 

Lymphadenectomy: 80% of high-risk cSCC cases develop 
regional lymph node metastasis, regional lymphadenectomy is 
recommended. To reduced morbimortality from lymphadenectomy, 
the sentinel lymph node is checked. The evidence shows that 
sentinel node biopsies are positive more often in T2 lesions (more 
than 2 cm in diameter) and the test has excellent negative predictive 
values [18]. Since this evidence is retrospective, prospective 
studies are required to define the definitive role of sentinel node 
biopsy. Yet, in a retrospective preoperative study in squamous cell 
cancer of the head and neck, scanner, nuclear magnetic resonance, 
ultrasound, and PET-CT showed moderate/low sensitivity and 
high specificity with no significant differences between them. 
Combining imaging techniques improved sensitivity without losing 
specificity [19]. However, despite the high specificity shown by 
these diagnostic techniques, the lack of prospective evidence does 
not yet recommend using these tests to make decisions about 
whether to perform regional lymphadenectomy.

Radiation Therapy: used as an alternative to primary 
treatment in inoperable cases or if the surgery will cause 
significant deformities. Extrapolating from a study in cutaneous 
basal cell carcinoma, radiation therapy has a higher local failure 
rate and a lower cosmetic outcome than MMS [20]. Furthermore, 
it is contraindicated in tumors with bone invasion, lymph node 
metastasis, and previously irradiated recurrent tumors. It should 
also be avoided in genetic syndromes associated with increased 
radiosensitivity (xeroderma pigmentosum) and in active connective 
tissue diseases [21]. But as high-risk cSCC tends to progress and it 
is directly correlated with higher mortality, adjuvant strategies are 
needed to decrease this risk.Adjuvant Therapies 
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Adjuvant Therapies
Radiation therapy: in high-risk cSCC, the risk of local 

recurrence is 20% to 50% with surgery alone. Therefore adjuvant 
radiation therapy is recommended if there are positive margins 
(and they cannot be surgically extended), with T4 disease, clinical 
PNI (with neurological manifestations), or there are two or more 
risk factors, lymphovascular invasion, and immunosuppression 
[22, 23]. 

In the case of PNI, adjuvant radiation therapy after MMS 
improves local control from 92% to 100% [15]. In microscopic PNI, 
adjuvant radiation therapy is recommended if there are variables 
which increase the risk of local recurrence:

1) Multifocal infiltration

2) Nerve diameter greater than 0.1 mm

3) Infiltration of named nerves

4) Accompanying immunosuppression [23]. However, it 
should be made clear that the data on the efficacy of this adjuvant 
therapy are still limited [24].

Immunomodulators: in kidney transplant patients who 
have presented with more than 10 keratinocyte skin lesions, oral 
retinoids decrease the risk of developing new actinic keratosis 
(premalignant lesion) or cSCC lesions versus placebo [25]. Experts 
recommend them as chemoprevention for patients with a history 
of multiple actinic keratosis or cSCC lesions [18]. However, a phase 
3, prospective, randomized study on aggressive cSCC looked at 
adjuvant therapy with 13-cis-Retinoic plus alpha-interferon after 
surgery (with or without radiation therapy). There was no benefit 
on recurrence or the onset of new skin tumors versus the control 
group [26]. Given the high quality of the study and its results, we 
cannot routinely recommend this adjuvant therapy.

Chemotherapy: In a retrospective study, low-dose 
Capecitabine administered to treated cSCC patients with 
immunosuppression due to organ transplant decreased the risk of 
developing new cSCC and actinic keratosis [27]. However, there is 
no evidence that the routine use of adjuvant chemotherapy after 
surgery is beneficial [18]. As the known adjuvant therapies are 
based on limited evidence or do not provide any benefit, it becomes 
necessary to design new strategies. 

New Perspectives for Adjuvant Therapies in High-
Risk cSCC
Re-establish Natural Immune Signals. This Perspective 
Is Based On The Following Evidence:

a) Immunosuppression is an etiological risk factor in cSCC. 
Ultraviolet (UV) light produces an immunosuppressant effect. UVB 
radiation decreases the number of cells and the efficacy of antigen 
presentation in Langerhans skin cells and activates phospholipase 
A and lipoprotein-associated phospholipase production (which 
produces a local inflammatory effect). UVA radiation also has an 
immunosuppressant effect by activating lipoprotein-associated 
phospholipase and protein kinase C [28]. In addition, the incidence 
of cSCC is higher in organ transplant and stem cell recipients than 
in the general population [6, 29].

b) Immunosuppression is the most relevant risk factor in 
cSCC. Thus, in immunosuppressed patients, this tumor has more 
aggressive growth, a higher probability of local relapse, and a 5- to 
10-fold higher risk of metastasis [3].

c) PD-1 is a T-lymphocyte membrane protein which binds 
with its membrane ligand PD-L1, expressed by the tumor cell, 
causing immune cell anergy. The use of monoclonal antibodies 
that release PD-1 from its union with PD-L1 leads to activation of 
T-lymphocytes and the immune cell anti-tumor response [30, 31]. 
The F.D.A. approved the use of Cemiplimab and Pembrolizumab 
(anti-PD-1 monoclonal antibodies) in metastatic and locally 
advanced cSCC, which is not a candidate for surgery or curative 
radiation therapy. Both have a high response rate, prolonged 
duration of response and acceptable toxicity similar to other anti-
PD1 drugs was reported [32, 33].

d) By damaging tumor DNA, radiation therapy increases 
the presentation of neoantigens which promote tumor infiltration 
by dendritic cells, macrophages, and cytotoxic CD8+ T-cells. This 
determines an immune response at non-irradiated sites (abscopal 
effect) [34]. A preclinical study showed a correlation between this 
effect and a biologically effective high dose [35]. Consequently, 
high-dose fractionation radiation therapy will have a greater 
immune effect than radiation therapy with classic fractionation 
[36]. Preclinical and clinical studies have demonstrated the 
immunotherapy potency of this effect when combined with 
radiation therapy [34, 37].
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Table 2: Tumor response of Cemiplimab and Pembrulizumab in advanced cSCC.

Cemiplimab: Cohorts of the 
Phase 1 Study  (n=26)

Cemiplimab: Pembrulizumab:

Cohorts of the Phase 2 Study 
(n=59)

Cohorts of the Phase 2 Study 
(n=105)

Objetive response 50% 47% 34%

Complete response 0% 7% 4%

Partial response 50% 41% 31%

Stable disease 23% 15% -

Progressive disease 12% 19% -

Duration of response: six month or 
longer - 57% 69%

Based on The Best Available Evidence, We Hypothesize 
That In High-Risk Cscc After MMS that

Adjuvant hypofractionation radiation therapy (to increase the 
radiation dose per fraction and to potentiate the immune effect) 
together with Cemiplimab or Pembrolizumab and then Cemiplimab 
or Pembrolizumab as maintenance versus adjuvant radiation 
therapy with standard fractionation would decrease the risk of 
recurrence and locoregional and distant metastasis and improve 
overall survival. 

Use of Epidermal Growth Factor Receptor (EGFR) 
Inhibitors. This Perspective is Based on the Following 
Evidence

a) EGFR is a transmembrane receptor protein, which, when 
binding to its ligand, dimerizes and activates the intracellular 
tyrosine kinase domain by autophosphorylation. This activates 
intracellular pathways which translates into increased cell 
proliferation, angiogenesis, invasion and metastasis, and 
inhibition of apoptosis [1]. EGFR has a high expression in 
normal skin keratinocytes and in many epithelial tumors, 
including cSCC [38, 39], which makes it a therapeutic target.

b) Cetuximab (chimeric monoclonal antibody which is a 
competitive EGFR inhibitor) and Gefitinib (tyrosine kinase 
inhibitor, the active site of EGFR) have been demonstrated to 
have a disease control rate over 50% in unresectable cSCC and 
recurrent or metastatic squamous cell carcinoma of the head 
and neck, respectively [40, 41].

c) In advanced adenocarcinoma of the colon, KRAS and 
NRAS mutations independently decrease the survival benefit 
with Cetuximab [42]. However, in advanced cSCC, the incidence 
of 11 EGFR, RAS, and BRAF mutations is very low; therefore it is 
not necessary to measure them before starting Cetuximab [42]. 
We extrapolate the same behavior in localized high-risk cSCC.

d) A retrospective study on locally advanced cSCC (1 cohort) 
looked at the use of radiation therapy (12 to 80 Gy with a median 
dose of 60 Gy in 30 fractions) in combination with Cetuximab. 

It described a 64% response rate with a median time to 
progression of 6.4 months and a median survival of 8 months. 
Toxicity with a grade greater than or equal to 3 occurred in 83% 
of participants. This high toxicity is explained because 75% of 
the cases presented moderate to severe comorbidity and 42% 
had immunosuppression [43]. This enables us to confirm the 
utility of Cetuximab as a radiosensitizer.

e) In a retrospective series in localized high-risk cSCC, 
Cetuximab (combined with surgery or radiation therapy) 
showed an overall response of 50% and median disease-free 
survival of 6.35 months [44].

Based on the best available evidence, we hypothesize 
that in high-risk cSCC after MMS that

Adjuvant radiation therapy together with EGFR inhibitor, 
and then EGFR inhibitor used as maintenance, versus adjuvant 
radiation therapy alone would decrease the risk of recurrence and 
locoregional and distant metastasis and would increase overall 
survival.

What is the Optimal Duration of Adjuvant Therapy?
In high-risk cSCC, the highest probability of locoregional and 

distant metastasis occurs in the first two years (70% to 80%) [45]. 
Therefore, we hypothesize 2 years of adjuvant therapy for both 
presented types of therapy.

Conclusion
High-risk cSCC has a high probability of progressing and 

lower survival, unlike cSCC with no risk factors. Therefore, it is 
important to investigate effective adjuvant therapies in this group 
which decrease relapses and improve survival. Since the evidence 
in this area is limited, based on translational medicine, we should 
apply laboratory discoveries about tumor biology (immune signal 
regulation and epidermal receptor expression) to the clinical 
field. Thus, phase 3,12 prospective, randomized trials are needed 
for adjuvant therapies in high-risk cSCC. We propose two lines of 
study which, in our opinion, have the best available evidence for 
beginning this research.
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