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Abstract 
Although cutaneous squamous cell carcinomas (cSCCs) account for only 20–25% of non-melanoma skin cancers (NMSCs), they are 
responsible for most deaths attributable to NMSCs. Apart from SCC seric level, which increases in late-stage disease, no other predictive 
biomarker for cSCC exists. Epidermal growth factor receptor (EGFR) serves as a predictive biomarker and therapeutic target in numerous 
malignancies. EGFR immunoexpression is highly elevated in head and neck mucosal SCC. However, its immunoexpression pattern, its 
relationship with prognosis and survival, and the effect of EGFR targeted therapy in advanced cSCC have not been clarified. We assessed 
EGFR immunoexpression in 18 cases of cSCC and correlated our findings with the clinicopathological features. Immunohistochemical 
stainings with anti-EGFR monoclonal antibodies were practiced and the membrane and cytoplasmic immunostaining intensity and quality in 
the tumors and the non-lesional epithelium were analyzed. Membrane EGFR immunoexpression within the tumors increased with the tumor 
grade. EGFR overexpression was more frequently found in head and neck cSCCs. We did not find a direct relationship between cytoplasmic 
EGFR immunoexpression and clinicopathological findings and prognosis. Our results confirm that increased EGFR immunoexpression 
correlates with aggressive cSCC phenotypes and underline the need for novel treatments for these patients. 
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 Introduction 
Non-melanoma skin cancers (NMSCs) are the most 

frequent malignant tumors throughout the world [1]. They 
are not currently included in national cancer registries; 
therefore, their precise incidence is unknown, but estimated 
at 0.03–3.5/100 000/year, with the highest incidence in 
countries closer to the Equator [2]. Cutaneous squamous 
cell carcinomas (cSCCs) are second in incidence among 
NMSCs, accounting for 20–25% of them, markedly 
exceeded by basal cell carcinomas (BCCs). Nevertheless, 
cSCCs are responsible for most deaths caused by NMSCs 
and represent the leading cause of mortality attributable 
to skin cancer in individuals older than 75 [3]. Although 
prompt diagnosis and adequate treatment ensure a very 
good outcome in the majority of cSCC cases, a subset  
of aggressive cSCCs carries a poor prognosis, being 
characterized by significantly increased rates of recurrence 
and metastasis. The anatomic site (lips, ears, anogenital 
area), the size of the tumor (>1.5 cm for tumors located on 
the lips or ears and >2 cm for tumors located elsewhere), 
preexisting conditions (Marjolin’s ulcer), tumor type 
(recurrent tumor), histological differentiation (poorly 
differentiated tumor), and the invasive potential (invasion 
of the hypodermis or deep structures, perineural or 
lymphatic invasion), as well as chronic immunosuppression 
are features that define the high-risk profile of cSCC [4–8]. 

Surgical excision with lateral oncological safety margins 
of 0.5 cm for low risk and 1 cm for high-risk tumors or 
Mohs micrographic surgery are the treatments of choice 
for cSCC. Radiotherapy is the best available alternative in 
patients who refuse or have contraindications for surgical 
treatment or in tumors that are not amenable to surgery. 
Chemotherapy is reserved for locally advanced or metastatic 
cSCCs, but resistance is frequent, with reported response 
rates ranging from 17% to 78% [9]. New targeted therapies, 
comprising epidermal growth factor receptor (EGFR) 
inhibitors and anti-programmed cell death protein-1 (PD-1) 
antibodies have been employed in such cases with promising 
results. 

ErbB1/EGFR is a transmembrane glycoprotein that 
belongs to a cluster of receptor tyrosine kinases, which also 
includes ErbB2-4. It is activated upon binding of epidermal 
growth factor (EGF), transforming growth factor-alpha 
(TGF-α), and five other related ligands (heparin-binding 
EGF-like growth factor, betacellulin, amphiregulin, 
epiregulin, and epigen). Interestingly, each ligand generates 
different cellular responses [10, 11]. Moreover, EGFR 
ligands were shown to auto- and cross-induce one another 
[12]. Therefore, determining the exact role of a particular 
ligand is a challenging and yet unfulfilled task. EGFR’s 
signaling pathways are involved in reactive oxygen species 
production, cell proliferation and reduced apoptosis [13–17]. 
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High EGFR immunoexpression has been demonstrated in 
numerous neoplasms, including mucosal and cutaneous 
SCC [17] and serves as a marker of aggressive tumor 
behavior [18]. Patients with mucosal SCC benefit from 
targeted treatment with EGFR inhibitors, which block 
signal transduction, thus halting tumor progression [19, 
20]. Several trials have investigated the effect of EGFR 
targeted therapy in advanced stage cSCC, but data are still 
scarce as the exact biology and EGFR immunoexpression 
pattern in these tumors have not been clarified yet. 

Aim 

The aims of our study were to assess EGFR immuno-
expression in cSCC, to perform a comparative analysis 
regarding EGFR immunoexpression in the tumor and the 
peritumoral epithelium, to obtain data on EGFR immuno-
localization within tumoral cells and to correlate EGFR 
immunoexpression with demographic, clinical and histo-
pathological (HP) parameters (age, gender, affected area, 
tumor size and level of invasion). 

 Materials and Methods 
We performed a retrospective study that included  

18 cases of cSCC diagnosed in our Clinic between 
January 2011 and December 2015 and confirmed by HP 
examination. We reviewed the patients’ medical records 
and assessed a series of parameters, including age, gender, 
tumor location, diameter, depth, degree of histological 
differentiation, perineural and lymphatic invasion, therapeutic 
approach, and outcome. Immunohistochemical staining 
using monoclonal mouse anti-human wild-type EGFR 
antibody, clone DAK-H1-WT was carried out on formalin-
fixed, paraffin-embedded tissue sections. These antibodies 
label the N-terminal part of the extracellular domain of 
human EGFR. The membrane and cytoplasmic immuno-
staining intensity and quality in both the tumor and the 
non-lesional epithelium were scored as absent (0), faint 
(1+), moderate (2+), and intense (3+). 

Statistical Package for the Social Sciences (SPSS) 
ver. 17, STATA ver. 10 was used for statistical analyses. 
Categorical variables were expressed as percentages and 
quantitative variables as mean and standard deviation. 

Quantitative variables were analyzed using Student’s  
t-test or one-way analysis of variance (ANOVA) test, while 
the qualitative variables were tested using Pearson’s χ2 
(chi-squared) test. The linear correlations between variables 
were measured using Pearson’s correlation coefficient. 

 Results 
The age of the patients included in our study ranged 

from 64 to 96 years, the mean age being 74.28±8.85 years. 
55.6% of patients were female patients. Most tumors (67%) 
involved the head and neck region. The tumor size ranged 
from 0.3 cm to 3 cm, with a mean value of 1.094±0.754 cm. 

On HP examination, seven (38.9%) tumors were well 
differentiated, nine (50%) were moderately differentiated 
and two (11.1%) were poorly differentiated. Invasion of 
the deep dermis was observed in nine cases and invasion 
of the subjacent muscle in two cases. None of the examined 
tumors presented perineural, lymphatic or vascular invasion. 

Membrane immunostaining for EGFR within 
the tumor 

Membrane immunostaining for EGFR of tumor cells 
was observed in 16 (88.9%) cases. Among these, 10 cases 
presented a complete membrane immunoreaction (intense 
in four cases, moderate in three cases and faint in three 
cases), and six cases an incomplete membrane immuno-
reaction (moderate in three cases and faint in three cases) 
(Figures 1–3). 

Patients’ gender did not influence the intensity of intra-
tumoral membrane immunostaining for EGFR (p=0.520, 
Fisher’s exact test). The mean age was higher in patients 
who presented complete (74±10.231 years) and incomplete 
(77±7.099 years) intratumoral membrane immunostaining 
compared with patients whose tumors did not show 
membrane immunostaining (67.5±0.707 years), but the 
difference was not statistically significant (p=0.443, one-
way ANOVA test). 

Most tumors located in the head and neck region 
presented intratumoral membrane immunostaining for 
EGFR, which was complete in five cases and incomplete 
in six cases. All cSCCs located in other areas showed 
complete intratumoral membrane immunostaining. 

 
Figure 1 – (A and B) Immunohistochemical staining for EGFR in a sample of cSCC showing diffuse moderate incomplete 
membrane immunostaining and faint cytoplasmic immunostaining in the lower epidermis and focal immunostaining in 
the middle part of the epidermis. Anti-EGFR antibody immunomarking: (A) ×200; (B) ×400. cSCC: Cutaneous squamous 
cell carcinoma; EGFR: Epidermal growth factor receptor. 
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Figure 2 – Immunohistochemical staining for EGFR of 
a fragment of cSCC showing moderate, incomplete 
membrane immunostaining and focal cytoplasmic 
immunostaining at the periphery of the tumoral islands. 
Anti-EGFR antibody immunomarking, ×400. cSCC: 
Cutaneous squamous cell carcinoma; EGFR: Epidermal 
growth factor receptor. 

Figure 3 – Immunohistochemical staining for EGFR of a 
cSCC fragment showing complete, intense membrane 
immunostaining and faint cytoplasmic immunostaining. 
Anti-EGFR antibody immunomarking, ×400. cSCC: 
Cutaneous squamous cell carcinoma; EGFR: Epidermal 
growth factor receptor. 

 

All poorly differentiated tumors presented incomplete 
intratumoral membrane immunostaining for EGFR. 
Likewise, all moderately differentiated tumors presented 
intratumoral membrane immunostaining, either complete 
(77.8%) or incomplete (22.2%). On the other hand, intra-
tumoral membrane immunostaining for EGFR was absent 
in 28.6% of well differentiated cSCCs. Once again,  
the difference was not statistically significant (p=0.055, 
Fisher’s exact test). 

All tumors with invasion limited to the upper dermis 
presented incomplete intratumoral membrane immuno-
staining for EGFR. 88.9% of tumors invasive in the deep 
dermis showed intratumoral membrane immunostaining, 
which was complete in 66.7% of cases and incomplete in 
22.2%. Both cSCCs invasive in the subjacent muscle 
presented intratumoral membrane immunostaining (one 
case with complete and one case with incomplete immuno-
reaction). 

Membrane immunostaining for EGFR in the 
non-lesional epithelium 

Among the 18 examined samples, membrane immuno-
staining for EGFR in the non-lesional epithelium was 
present in 15 (83.3%) cases. Of these, eight cases presented 
complete membrane immunostaining (which was intense 
in two cases, moderate in two cases and faint in four 
cases), in six cases the immunostaining was incomplete 
(one case with moderate immunostaining and five cases 
with faint immunostaining), and one case presented a faint 
focal membrane immunoreaction (Figure 4). 

Neither gender, nor age influenced the degree of 
membrane immunostaining (p=0.434, Fisher’s exact  
test and p=0.425, one-way ANOVA test, respectively). 
Nevertheless, in women, complete membrane immuno-
staining was most frequently encountered (60% of cases), 
while in male patients’ incomplete membrane immuno-
staining prevailed (37.5% of cases). The mean age was 
76.38±10.028 years for patients with complete membrane 
immunostaining, 75.5±8.781 years for patients with 

incomplete membrane immunostaining, and 66.33±2.082 
years for patients with no membrane immunoreaction to 
anti-EGFR antibodies in the non-lesional epithelium. 

 
Figure 4 – Immunohistochemical staining for EGFR of 
a cSCC fragment showing complete, intense membrane 
immunostaining especially in the periphery of the tumor 
and complete, faint membrane immunostaining in the 
peritumoral epithelium. Anti-EGFR antibody immuno-
marking, ×200. cSCC: Cutaneous squamous cell 
carcinoma; EGFR: Epidermal growth factor receptor. 

Six (50%) cases of cSCC located in the head and neck 
region presented incomplete membrane immunostaining 
for EGFR in the non-lesional epithelium and three (25%) 
cases presented complete membrane immunostaining. 
cSCCs located in other areas presented complete membrane 
immunoreaction in the non-lesional epithelium. 

The degree of histological differentiation did not 
significantly influence the intensity of membrane immuno-
staining for EGFR in the non-lesional epithelium (p=0.771, 
Fisher’s exact test). All poorly differentiated tumors 
presented membrane immunostaining in the non-lesional 
epithelium (one case with complete and one case with 
incomplete membrane immunostaining). Membrane 
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immunoreaction in the non-lesional epithelium was 
observed in the majority (88.89%) of moderately 
differentiated tumors (four cases with complete and four 
cases with incomplete membrane immunostaining). Among 
the well differentiated cSCCs in our study, three (42.9%) 
presented complete membrane immunostaining, one (14.3%) 
presented incomplete membrane immunostaining, and 
one (14.3%) presented focal membrane immunostaining 
for EGFR. 

Membrane immunostaining for EGFR in the non-
lesional epithelium was observed in all cases with invasion 
of the subjacent muscle (one case with complete and one 
case with incomplete membrane immunostaining) and in 
most tumors invasive in the deep dermis [five (55.6%) 

cases with complete and two (22.2%) cases with incomplete 
membrane immunoreaction]. Incomplete membrane 
immunostaining was present in cases of cSCC limited  
to the superficial dermis. Once again, the differences did 
not prove statistically significant (p=0.469, Fisher’s exact 
test). 

Cytoplasmic immunostaining for EGFR within 
the tumor 

Intratumoral cytoplasmic immunostaining for EGFR 
was observed in five cases, three cases of which presented 
diffuse cytoplasmic immunostaining (one case with moderate 
and two cases with faint immunoreaction) and two cases 
with focal cytoplasmic immunostaining (Figures 5 and 6). 

 
Figure 5 – (A and B) Immunohistochemical staining for EGFR of a skin fragment presenting cSCC with intense, 
complete membrane immunostaining and diffuse, moderate cytoplasmic immunostaining in both the center (A) and the 
periphery (B) of the tumor. Anti-EGFR antibody immunomarking: (A and B) ×50. cSCC: Cutaneous squamous cell 
carcinoma; EGFR: Epidermal growth factor receptor. 

 

 
Figure 6 – Immunohistochemical staining for EGFR of 
a cSCC fragment showing complete, moderate immuno-
staining in the periphery of the tumor. Anti-EGFR 
antibody immunomarking, ×100. cSCC: Cutaneous 
squamous cell carcinoma; EGFR: Epidermal growth 
factor receptor. 

The intensity of the intratumoral cytoplasmic immuno-
staining for EGFR was not influenced by the patients’ 
gender or age (p=1.0, Fisher’s exact test and p=0.779, 
one-way ANOVA test, respectively). The mean age was 
70.5±4.95 years for patients with tumors that showed 
diffuse cytoplasmic immunostaining, 74±9.539 years for 
patients with tumors in which the cytoplasmic immuno-

staining was focal, and 75.58±9.643 years for patients 
with tumors that did not present cytoplasmic immuno-
staining. 

Regarding the location of tumors, only 25% of cSCCs 
situated in the head and neck region and one cSCC situated 
on the upper limb presented intratumoral cytoplasmic 
immunostaining for EGFR. 

Focal intratumoral cytoplasmic immunostaining for 
EGFR was only observed in well differentiated tumors 
(50%), while diffuse cytoplasmic immunostaining was 
noticed in 11.1% of moderately differentiated and 50% 
of poorly differentiated cSCCs. The differences were 
statistically significant (p=0.043, Fisher’s exact test). 

Diffuse cytoplasmic immunostaining for EGFR was 
present in half of the cases with muscular invasion and 
invasion of the upper dermis. 50% of cases invasive in 
the upper dermis and 25% of cases invasive in the deep 
dermis presented focal cytoplasmic immunostaining. All 
other tumors did not present cytoplasmic immunoreaction. 
The differences were not statistically significant (p=0.152, 
Fisher’s exact test). 

Cytoplasmic immunostaining for EGFR in the 
non-lesional epithelium 

Cytoplasmic immunostaining for EGFR in the non-
lesional epithelium was observed in five (27.8%) cases. 
Among these, one case presented diffuse immunostaining 
and four cases presented focal immunostaining (Table 1).  
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Table 1 – EGFR immunoexpression in the tumors and non-lesional epithelium 

Case 
No. 

Location 
Membrane immunostaining  

intensity 
Cytoplasmic 

immunostaining intensity 
Details 

1. 
Tumor 

Complete, intense, both in the center  
and the periphery of the tumor 

Moderate, diffuse and  
focal granular, intense 

Fine and coarse 
granules 

Non-lesional epithelium 
Complete, intense, in the lower 2/3  

of the epidermis 
Moderate, granular,  

focal 
– 

2. 
Tumor Quasi-complete, intense Absent 

No reaction in the 
center of the tumor 

Non-lesional epithelium 
Quasi-complete, intense, in the lower 1/3  
of the epidermis and in the hair follicles 

Absent – 

3. 
Tumor Quasi-complete, faint Absent 

No reaction in the 
center of the tumor 

Non-lesional epithelium 
Quasi-complete, faint in the lower 2/3  

of the epidermis 
Diffuse, faint, in the lower  

1/3 of the epidermis 
– 

4. 
Tumor Complete, faint 

Faint, diffuse in the  
periphery of the tumor 

Very faint membrane 
staining in the center 

of the tumor 

Non-lesional epithelium Complete, faint in the 2/3 lower epidermis 
Diffuse in the lower 1/3  

of the epidermis 
– 

5. 
Tumor Complete, moderate, diffuse Absent – 

Non-lesional epithelium Complete, faint throughout the epidermis Absent – 

6. 
Tumor Complete, faint Absent 

No reaction in the 
center of the tumor 

Non-lesional epithelium Absent Absent – 

7. 
Tumor Complete, moderate 

Focal, moderate, finely 
granular 

No reaction in the 
center of the tumor 

Non-lesional epithelium 
Complete, faint in the lower 1/3  

of the epidermis 
Absent – 

8. 
Tumor Absent Absent – 

Non-lesional epithelium Absent Focal, faint, finely granular – 

9. 
Tumor Quasi-complete, faint, diffuse Absent – 

Non-lesional epithelium 
Incomplete, faint, focal in the lower 1/3  

of the epidermis 
Absent – 

10. 

Tumor Incomplete, faint Absent 
No reaction in the 

center of the tumor 

Non-lesional epithelium 
Incomplete, faint in the lower 1/3 of the 
epidermis and complete, intense in the  

hair follicles 
Focal, faint – 

11. 
Tumor Complete, moderate Absent 

No reaction in the 
center of the tumor 

Non-lesional epithelium 
Incomplete, faint in the lower 1/3  

of the epidermis 
Absent – 

12. 
Tumor Incomplete, moderate focal 

No reaction in the 
center of the tumor 

Non-lesional epithelium 
Incomplete, faint in the lower 1/3  

of the epidermis 
Absent – 

13. 
Tumor Absent Absent – 

Non-lesional epithelium Absent Absent – 

14. 
Tumor Incomplete, moderate, diffuse Diffuse, faint – 

Non-lesional epithelium 
Incomplete, faint in the lower 2/3  

of the epidermis 
Absent – 

15. 
Tumor Incomplete, faint, diffuse Absent – 

Non-lesional epithelium 
Incomplete, moderate in the lower 1/3 of the 
epidermis and focal in the middle epidermis 

Absent – 

16. 
Tumor Incomplete, moderate Absent 

No reaction in the 
center of the tumor 

Non-lesional epithelium Focal, faint in the lower 2/3 of the epidermis 
Faint, in the lower 1/3  

of the epidermis 
– 

17. 
Tumor 

Complete, intense at the periphery of the 
tumor and complete, faint in the center 

Absent – 

Non-lesional epithelium 
Complete, moderate in the lower 1/3  

of the epidermis 
Absent – 

18. 
Tumor Faint, at the periphery of the tumor Absent 

No reaction in the 
center of the tumor 

Non-lesional epithelium 
Complete, faint in the lower 1/3  

of the epidermis 
Absent – 

 
Cytoplasmic immunoreaction in the non-lesional 

epithelium was observed in 10% of cases that affected 
female patients (diffuse cytoplasmic immunostaining) and 

in 50% of male patients (focal cytoplasmic immuno-
staining) (p=0.023, Fisher’s exact test). 

The intensity of the cytoplasmic immunostaining for 
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EGFR in the non-lesional epithelium did not vary 
significantly between age groups (p=0.586, one-way 
ANOVA test). The mean age was lower for patients with 
diffuse cytoplasmic immunostaining in the non-lesional 
epithelium (65 years) compared with that of patients with 
focal cytoplasmic immunostaining in the non-lesional 
epithelium (74.5±10.149 years) and with patients with no 
cytoplasmic immunoreaction in the perilesional epithelium 
(74.92±8.808 years). 

Only tumors located in the head and neck region 
presented focal peritumoral cytoplasmic immunostaining 
for EGFR (25%). 

None of the poorly differentiated cSCCs presented 
peritumoral cytoplasmic immunostaining for EGFR. Focal 
peritumoral cytoplasmic immunostaining was observed in 
22.2% of moderately differentiated tumors and 33.3% of 
well differentiated tumors. One (16.67%) well differentiated 
tumor presented diffuse cytoplasmic immunostaining in 
the non-lesional epithelium. 

None of the tumors that only invaded the superficial 
dermis showed peritumoral cytoplasmic immunostaining 
for EGFR, whereas all tumors invasive in the subjacent 
muscle presented focal peritumoral cytoplasmic immuno-
staining and one (11.1%) case of cSCC invasive in the 
deep dermis presented diffuse cytoplasmic immunostaining 
in the non-tumoral epithelium. 

 Discussions 
cSCCs are easily cured if diagnosed and treated early. 

The metastatic potential of cSCC is low, reported rates 
varying between 1.9% and 2.6% [21]. However, a subgroup 
of high-risk cSCC portend greater morbidity and signifi-
cantly higher mortality due to their aggressive nature and 
lack of efficient, standardized treatments [22, 23]. Apart 
from the seric level of SCC, which only increases in late-
stage disease [24], no other predictive biomarkers are 
available at the moment for cSCC. EGFR level could serve 
as one as overexpression of EGFR has been shown to 
promote the progression of carcinomas, sarcomas, non-
small cell lung cancer (NSCLC), and malignant gliomas 
[25]. Tumor grade, recurrence risk, metastasis risk and 
prognosis can all be predicted by measuring the EGFR 
level [25, 26]. Although EGFR immunoexpression has 
been demonstrated to be highly elevated in head and neck 
mucosal SCC [27, 28], its level of immunoexpression in 
cSCC and its relationship with prognosis and survival has 
been little investigated. 

In our study, gender, age, and tumor location did not 
significantly influence the intensity of membrane immuno-
staining for EGFR inside the tumor and in the peritumoral 
epithelium. Most of the studied samples presented 
membrane immunostaining for EGFR in tumor cells 
(88.9%), similar to previous research that found EGFR 
immunoexpression in 88–100% of cSCCs [29–32]. 
Regarding the correlation between EGFR immuno-
expression and the degree of histological differentiation, 
we noticed that all poorly differentiated tumors presented 
both tumoral and peritumoral membrane immunostaining 
for EGFR. Likewise, all moderately differentiated tumors 
presented tumoral membrane immunostaining for EGFR 
and 90% of them also presented membrane immuno-
staining in the peritumoral epithelium. By contrast, in 
almost a third of well differentiated cSCCs, membrane 

immunostaining for EGFR was absent within tumor cells. 
The intensity of membrane immunostaining for EGFR 
varied with the depth of invasion of cSCCs. Complete 
membrane immunostaining was observed in tumors 
invasive in the deep dermis and subjacent muscle, but not 
in tumors limited to the superficial dermis. In conformity 
with the results of previous studies [33], our findings 
suggest that EGFR immunoexpression in the membrane 
of tumor cells increases with the tumor grade. 

Only five of our cases presented cytoplasmic immuno-
staining for EGFR in tumor cells. Diffuse cytoplasmic 
immunostaining of tumor cells was only observed in 
moderately or poorly differentiated tumors, whereas well 
differentiated tumors presented focal cytoplasmic immuno-
staining. Similar to the membrane immunostaining for 
EGFR, cytoplasmic immunostaining was not significantly 
influenced by patients’ gender or age. Tumor location, on 
the other hand, was an important factor as three of the five 
tumors that presented cytoplasmic immunostaining were 
located in the head and neck region. Moreover, only 
cSCCs with this location presented peritumoral 
cytoplasmic immunostaining for EGFR (25% of cases). 
These data are in accordance with the results of other 
studies, which showed that increased EGFR immuno-
expression was more frequently found in head and neck 
primary cSCCs that progressed [32]. The intensity and 
quality of the cytoplasmic immunostaining for EGFR did 
not vary in relation to the depth of tumor invasion. Thus, 
a small number of samples in our study presented 
cytoplasmic immunostaining for EGFR regardless of the 
degree of histological differentiation and depth of invasion. 
Although other studies concluded that tumoral cytoplasmic 
immunostaining for EGFR correlates with a poor prognosis 
in cSCC [34], our results do not support this hypothesis. 
Similar to our results, Sweeny et al. did not find a direct 
relationship between cytoplasmic EGFR immunoexpression 
and clinicopathological findings and prognosis [29]. 

Recurrent or locally advanced cSCC needs to be treated 
aggressively, both surgically and with adjuvant radiation. 
In cases that are not amenable for extensive surgery or do 
not respond to standard treatments and in the setting of 
metastatic cSCC, therapeutic options are few and response 
rates to conventional chemotherapy vary greatly [9]. 
EGFR inhibitors, in the form of monoclonal antibodies 
(Cetuximab, Panitumumab) or tyrosine kinase inhibitors 
(Erlotinib, Gefitinib, Lapatinib) are currently used for the 
treatment of NSCLC, metastatic colorectal cancer, head 
and neck, pancreatic and breast cancer, either as 
monotherapy or combined with chemo- or radiotherapy 
[25] and ongoing clinical trials assess the efficacy of 
EGFR antagonists in anaplastic thyroid cancer. The utility 
of anti-EGFR targeted therapies in advanced cSCC has 
also been investigated, but the trials carried out so far 
have yielded conflicting results. Disease control was 
achieved in 28–69% of patients with advanced cSCC 
treated with anti-EGFR monoclonal antibodies [35, 36], 
while treatment with tyrosine kinase inhibitors was 
associated with modest results (10% response rate for 
Erlotinib and 16% for Gefitinib) [37, 38]. The use of 
EGFR antagonists as neoadjuvant therapy is also appealing 
as they have been proven to possess radio- and chemo-
sensitizing potential and to increase the likelihood of 
complete tumor resection when administered preoperatively 
[39], thus diminishing the risk of complications associated 
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with recurrent cancer surgery [40–42]. EGFR inhibitors 
are generally well tolerated, with skin toxicity being the 
most common adverse effect [43, 44]. An important 
drawback of anti-EGFR therapy is the limited duration of 
the response. Further studies should address not only the 
efficacy of such treatments in cSCC, but also the 
identification of novel predictive markers of response 
and prognosis. Other future perspectives are represented 
by nanotechnology-derived delivery systems for EGFR 
inhibitors that enhance their pharmacokinetic profile [45]. 

 Conclusions 
Overexpression of EGFR correlates with more aggressive 

phenotypes of cSCC, with a higher recurrence risk and an 
increased metastatic potential. In the absence of other 
reliable prognostic tools, EGFR could serve as a predictive 
biomarker. Moreover, EGFR inhibitors are currently one 
of the very few available treatment options for patients 
with advanced, unresectable cSCC apart from conventional 
cytotoxic and radiation therapy. 
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