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Abstract

Background: There is no registry data on morbidity and mortality of high-risk cutane-

ous squamous cell carcinoma (cSCC) in Australia.

Aim: To examine the clinicopathological features, mortality and morbidity in high-risk

cSCC patients in Western Australia (WA).

Methods: A retrospective cohort study was conducted through hospital record review

on cSCC patients discussed at multidisciplinary meetings at the two largest WA

hospitals between March 2015 and December 2016.

Results: Of 141 patients, 129 were evaluable, with median follow up of 43.9 (range 3.0–

53.2) months. Patients were predominantly older males (84%) with significant comorbidities

(Charlson Comorbidity Index (CCI) ≥5; 76%) and history of previous nonmelanoma skin

cancer (57%) with advanced disease (57% stage IV without distant metastasis; American

Joint Committee on Cancer, 7th edition). Pathological high-risk features were common

including nodal extracapsular extension (47%) and cranial nerve involvement (16%). Clini-

cal morbidity was significant with a median of 2 (range 0–13) excisions and 2 (range 0–21)

cSCC-related hospitalisations for any cSCC event following the index case discussion. Recur-

rences of the primary index lesion occurred in 60% of patients and 20% had ≥2 recurrences.

Median overall survival for patients with nonmetastatic disease was 39.8 (range 25.9–53.7)

months and 16.1 (range 0.2–32.0) months for metastatic disease. CCI ≥5, advanced nodal

stage and ≥2 recurrences were significantly associated with mortality on multivariable ana-

lyses (P < 0.05). Nodal extracapsular extension and any recurrences were identified as signif-

icant risk factors for disease-specific mortality on multivariable analyses (P < 0.05).

Conclusion: High-risk cSCC patients have significant health needs represented by

high-baseline comorbidities, multiplicity of cSCC events and the number of healthcare-

associated interventions. There is an unmet need for robust cancer data collection.

Introduction

Cutaneous squamous cell carcinoma (cSCC) is a malig-

nancy that arises from the epidermal keratinocytes and

is the second most prevalent cancer worldwide with

increasing incidence rates.1,2 Australia has the highest

incidence of cSCC worldwide with rates up to 387 per

100 000 person-years and projections estimate that there

will be over 200 000 new cases annually by 2024.2,3 Up

to 80% of cSCC occur in the sun-exposed head and

neck region.4 Most cases are considered low risk and

respond well to surgical intervention with 5-year cure

rates greater than 95% and approximately 2% risk of
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disease-specific death for all patients.5,6 The definition of

high-risk clinicopathological features include tumour

size >2 cm, depth of invasion >6 mm, scalp, ear or lip as

the primary site, certain histological findings (poorly dif-

ferentiated, perineural invasion, lymphovascular inva-

sion) and immunosuppression.7 However, consensus

definition of high-risk disease and optimal management

of cSCC are not established.8,9

Significant disparity exists regarding the absence of
high-quality prospective data on its epidemiology, natural
history, burden of disease and patient outcomes as most
cancer registries do not mandate data collection on
keratinocyte cancers.2 In Australia, geographical variation
in incidence of cSCC related to higher ultraviolet radiation
exposure is known to occur in particular regions including
Queensland but limited comprehensive data is available
from other states.10,11 Collectively, the absence of uniform
cancer data collection and country-specific data represents
a significant area of need to define the morbidity of cSCC
on patients and the healthcare system to provide a robust
evidence base to guide accurate identification of high-risk
patients and selection of patients for optimal treatment
approaches. Immunotherapy use has redefined the man-
agement landscape of advanced and metastatic cSCC with
approximately 50% response rate, excellent tolerability
and durable disease control.12–15 There are several clinical
trials investigating the use of these novel therapies in ear-
lier clinical settings (e.g. NCT04154943, NCT03916627,
NCT03969004 and NCT03833167) highlighting the urgent
unmet need to comprehensively define the current epide-
miology and morbidity of cSCC to understand how such
treatments have and will revolutionise patient outcomes.
Therefore, the present study aims primarily to report

the clinicopathological features, mortality and disease-
related morbidity for patients with complex or high-risk
cSCC of the head and neck region discussed at the two
largest tertiary hospitals’ multidisciplinary meetings
(MDM) in Perth, Western Australia (WA).

Methods

This is a retrospective cohort study that examined clini-
copathological and outcome data for patients with cSCC
that were discussed at head and neck cancer/skin cancer
MDM at the two major tertiary cancer centres in WA
between 1 March 2015 and 31 December 2016. Patients
deemed to have complexities regarding the management
of cSCC are referred to this weekly meeting for review
and discussion of treatment options by their specialists.
We defined the need for discussion at MDM as a means
to identify patients with complex or high-risk disease
and thus those potentially requiring significant health

resource utilisation. The meeting is attended by staff
from surgical teams (Otolaryngology, Neurosurgery and
Plastic Surgery), Medical Oncology, Radiation Oncology,
Pathology, Radiology and cancer nurse coordinators.
Records of these meetings were screened to identify
patients with cSCC and subsequently demographic, clini-
cal, pathological and health resource utilisation data
were extracted from hospitals’ cancer database. Patients
with SCC in situ (Bowen disease), premalignant lesions
(actinic keratosis or actinic cheilitis), metastatic squa-
mous cell carcinoma of unknown primary, basal cell car-
cinoma, age <18 years or enrolment into a clinical trial
during the study period were excluded. Clinicopatholog-
ical information obtained included sex, age, smoking sta-
tus, comorbidities, immunosuppression (defined as the
presence of concurrent haematological malignancy, pre-
vious solid organ transplant, regular immunosuppressive
medications or immunodeficiency syndrome), anatomical
site of origin of cSCC, stage of disease, pathological fea-
tures (tumour size, depth of invasion, differentiation, peri-
neural invasion, lymphovascular invasion, extracapsular
extension), and treatment modalities. The Charlson
Comorbidity Index (CCI) was used to categorise patient
comorbidities. The CCI is a validated tool that predicts
10-year mortality in patients with higher CCI scores pre-
dictive of higher mortality and greater resource
utilisation.16,17 To assess disease-related morbidity,
hospitalisations (overall and those related to cSCC events),
cSCC recurrence including number of recurrences, subse-
quent primary cSCC and survival outcome data were col-
lected. Recurrence was defined as the first instance of
histopathologically confirmed relapse (local, nodal or dis-
tant) of the index lesion discussed at the MDM in the
absence of another culprit cSCC lesion. Patients were
staged using the seventh edition of American Joint Com-
mittee on Cancer staging manual, which was the current
version at the time of clinical discussion.8 The censor date
for data collection was 10 August 2019. Ethics approval
was obtained by Sir Charles Gairdner Group Human
Research Ethics Committee (reference number 13938)
and Fiona Stanley Hospital Human Research Ethics Com-
mittee (reference number 0000000144).
Descriptive statistics, including frequency distributions

for categorical data and means and standard deviations or
medians and interquartile ranges for continuous data, were
used to summarise clinicopathological data. Survival out-
comes including median progression-free survival (PFS),
disease-specific survival (DSS) and overall survival (OS)
were examined using Kaplan–Meier survival probabilities.
Logistic regression analyses were conducted to examine
associations between clinicopathological features and
patient survival outcomes including mortality, disease-
specific death, recurrence and subsequent primary cSCC.
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Significance was set at 0.05. Stata 16 (StataCorp, College
Station, TX, USA) was used for data analysis.

Results

One hundred and forty-one patients with cSCC were
evaluated with a median follow up of 43.9 (range 3.0–
53.2) months over the study period. Twelve cases were
excluded (six had squamous cell carcinoma of non-
cutaneous primary, four were on an immunotherapy
clinical trial during the study period with metastatic
cSCC disease and one each had basal cell carcinoma and
squamous cell carcinoma in situ).

Patient characteristics

Of 129 patients, the majority (84%; n = 108) were male
and the mean age was 72 (range 30–110) years. The
majority of patients had significant comorbidities with
76% (n = 98) of patients having a CCI score of 5 or more
(higher scores are associated with higher mortality), of
which 31% (n = 40) had a score greater than 7.17 The
majority (57%; n = 73) of patients had a history of man-
aged non-melanoma skin cancer. Regarding predisposi-
tion to cSCC, 21% (n = 27) of patients were
immunosuppressed with a history of haematological
malignancy, solid organ transplant or iatrogenic immu-
nosuppression (Table 1).

Disease characteristics

Fifty-seven percent (n = 73) of patients discussed at the
MDM had advanced cSCC (Stage IV disease without dis-
tant metastasis) and 5% (n = 7) of patients had distant
metastatic disease. Pathological information obtained from
surgery was reflective of the high proportion of patients
with locally advanced disease with high-risk features such
as tumour greater than 2 cm (36%; n = 47), poor differ-
entiation status (40%; n = 52), cranial nerve involvement
(16%; n = 21), depth of invasion >6 mm (40%; n = 51),
perineural invasion (31%; n = 40), lymphovascular space
invasion (18%; n = 23) and nodal extracapsular extension
(47%; n = 60). However, information on tumour depth of
invasion and nodal extracapsular extension was not
present in 47% (n = 61) and 34% (n = 44) of specimens,
respectively, indicating a need to standardise pathologi-
cal reporting to identify patients with high-risk disease
(Table 1).

Treatment consisted of surgery in 88% (n = 114) of
patients, 67% (n = 86) of patients received adjuvant
radiotherapy and 7% (n = 9) received adjuvant che-
moradiotherapy. No patients included in the study
received immunotherapy due to the study exclusion

Table 1 Patient and disease characteristics

Characteristic Number of patients
(n = 129), n (%)

Age, mean (range) (years) 72 (30–101)
Sex
Male 108 (84)
Female 21 (16)

Smoking
Current 19 (15)
Former 33 (26)
Never 48 (37)
Unknown 29 (22)

Charlson Comorbidity Index score
<5 31 (24)
5–7 58 (45)
>7 40 (31)

Other malignancy
None 41 (32)
Prior/managed cutaneous 73 (57)
Current or prior haematological 12 (9)
Current or prior solid organ 11 (9)

Immunosuppression
No 102 (79)
Yes (haematological/transplant/iatrogenic) 27 (21)

Depth of invasion >6 mm
No 17 (13)
Yes 51 (40)
Unknown 61 (47)

Poorly differentiated histology
No 74 (58)
Yes 52 (40)
Unknown 3 (2)

Perineural invasion
No 82 (64)
Yes 40 (31)
Unknown 7 (5)

Lymphovascular invasion
No 97 (75)
Yes 23 (18)
Unknown 9 (7)

Nodal extracapsular extension
No 25 (19)
Yes 60 (47)
Unknown 44 (34)

Cranial nerve involvement (pathological)
No 106 (82)
Yes 21 (16)
Unknown 2 (2)

Tumour stage (AJCC 7th edition)
I 8 (6)
II 20 (16)
III 21 (16)
IV 80 (62)

Stage IV
M0 122 (95)
M1 7 (5)

AJCC, American Joint Committee on Cancer; M0, patients without
distant metastasis; M1, patients with distant metastasis; SD, standard
deviation.
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criteria aimed to define the contemporaneous burden of
disease without immunotherapy use.
In our cohort, clinical morbidity was high as demon-

strated by the number of hospitalisations, number of
cSCC recurrences, number of second primary cSCC
and the number of resultant excisions of lesions
(Table 2, Fig. S1). The total median number of any
hospitalisations postdiscussion at MDM was 3 (range
0–21) and the median number of hospitalisations
related to the management or associated complications
of the index lesion or any subsequent primary cSCC
was 2 (range 0–21). Subsequent to the discussion on
the management of the index lesion at the MDM, most
(60%; n = 78) patients had at least one recurrence of
the primary index lesion with 20% (n = 26) having
two or more recurrences. Approximately 18% (n = 23)
of patients had a second primary cSCC lesion
postdiscussion at the MDM. The median number of
excisions of the index lesion and any subsequent pri-
mary cSCC lesions was 2 (range 0–13).

Survival outcomes

Sixty-nine (54%) patients died during the study dura-
tion, of which 44 of 69 (64%) deaths were due to
cSCC. Of note, the remaining patients died due to rel-
evant other medical comorbidities including other
cancers and pneumonia. The median OS and PFS of
patients in the cohort excluding those with distant
metastatic disease were 39.8 and 14.9 months respec-
tively (Fig. 1). The median OS and PFS in those with
distant metastatic disease were 16.1 and 9.9 months
respectively (Fig. 1). The median DSS was not reached
in the patient cohort without distant metastatic

disease and was 16.1 months in those with distant
metastatic disease.

Associations between clinicopathological
risk factors and survival outcomes

Clinicopathological risk factors significantly associated
with mortality, disease-specific death, recurrence and
subsequent primary cSCC are summarised in
Supporting Information Table S1A–D. For the out-
come of mortality (Table S1A), logistic regression
modelling showed on univariable analyses that
advanced age (odds ratio (OR): 1.03; 95% confidence
interval (CI): 1.00–1.06; P-value 0.02), CCI score ≥ 5
(OR: 3.18; 95% CI: 1.35–7.47; P-value 0.01), immu-
nosuppression (OR: 10.13; 95% CI: 2.87–35.81; P

< 0.01), advanced nodal stage (OR: 3.00; 95% CI:
1.17–7.71; P-value 0.02), perineural invasion (OR:
2.79; 95% CI: 1.26–6.17; P-value 0.01),
lymphovascular invasion (OR: 3.56; 95% CI: 1.29–
9.80; P-value 0.01), nodal extracapsular extension
(OR: 6.00; 95% CI: 2.14–16.86; P-value 0.01) and ≥2
recurrences (OR: 6.00; 95% CI: 1.95–18.45; P-value
0.01) were significant risk factors for mortality. On
multivariable analyses, only CCI score ≥ 5 (OR: 3.03;
95% CI: 1.12–8.15; P-value 0.03), advanced nodal
stage (OR: 5.54; 95% CI: 1.26–24.34; P-value 0.02)
and ≥2 recurrences (OR: 7.66; 95% CI: 2.13–27.60; P-
value 0.01) were significant.
For the outcome of disease-specific death (Table S1B),

CCI (OR: 2.85; 95% CI: 1.08–7.48; P-value 0.03), immu-
nosuppression (OR: 11.96; 95% CI: 3.23–44.34; P-value
< 0.01), perineural invasion (OR: 3.81; 95% CI: 1.58–
9.16; P-value 0.01), lymphovascular invasion (OR: 4.32;
95% CI: 1.45–12.83; P-value 0.01), nodal extracapsular
extension (OR: 6.50; 95% CI: 1.88–22.44; P-value 0.01)
and any recurrences (OR: 3.40; 95% CI: 1.43–8.10; P-
value 0.01) were identified as significant on univariable
analyses. However, only nodal extracapsular extension
(OR: 7.27; 95% CI: 1.98–26.79; P-value 0.01) and any
recurrences (OR: 3.74; 95% CI: 1.20–11.69; P-value
0.02) were identified as significant multivariable risk
factors.
For the outcome of recurrence (Table S1C), perineural

invasion (OR: 3.42; 95% CI: 1.40–8.33; P-value 0.01)
was the only significant variable identified on
univariable and multivariable analyses. For the outcome
of subsequent primary cSCC (Table S1D), immunosup-
pression due to a history of a transplant (n = 4) was the
only significant risk factor identified on univariable and
multivariable analyses (OR: 14.63; 95% CI: 1.43–149.75;
P-value 0.02).

Table 2 Clinical morbidity associated with cutaneous squamous cell
carcinoma (cSCC)

Variable Number of patients
(n = 129), n (%)

Number of recurrences of the index primary cSCC lesions
0 51 (40)
1 52 (40)
2 20 (15)
>2 6 (5)

Number of other subsequent primary cSCC lesions
0 106 (82)
1 15 (12)
≥2 8 (6)

Number of hospitalisations
Median: total (range) 3 (0–21)
Median: related to cSCC (range) 2 (0–21)
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Discussion

This retrospective cohort study of 129 patients with

high-risk cSCC discussed at the two largest WA tertiary

hospital MDMs demonstrates significant disease mor-

bidity and healthcare resource utilisation. The majority

of the patients were older, had advanced disease with

multiple comorbidities, high-risk pathology features

and multiple recurrences in which logistic regression

analyses correlated these variables significantly with

risk of death. Of particular note, more than half (60%)

of the cohort had at least one recurrence of the index

lesion with 20% of patients having more than two
recurrences. Although the median number of any
cSCC-related hospitalisations in our cohort following
definitive management was 2, the upper limit of the
range was 21 episodes. Similarly, although the median
number of excisions for any cSCC lesion post-MDM
discussion was 2, the upper limit of the range was
13 excisions. Furthermore, of the 69 deaths that
occurred in the entire cohort, the majority (64%) were
due to cSCC. This is considerably higher than the
approximately 2–3% disease-specific mortality reported
when disease of all risk categories are included which

Figure 1 Kaplan–Meier estimates of

overall survival and progression-free

survival in patients with metastatic

disease (M1, continuous line) and

without (M0, dotted line) distant met-

astatic disease. Censored data are

indicated by tick marks. Cum Survival,

probability of cumulative survival.
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dilutes the appreciation of the mortality associated with
high-risk disease simply defined by discussion at a ter-
tiary hospital MDM.5,18,19 Thus, the selection of the
patients discussed at a tertiary hospital MDM was suc-
cessful in identifying patients with more complex
health-related and cSCC-related care needs.
The present study population primarily comprised

older men (84%) with a mean age of 72 years at diagno-
sis, which is similar to other reported cohorts in the liter-
ature with respect to age and sex, with the mean age at
diagnosis in the seventh decade and the majority male
patients.20–23 The older mean age of our patients was
associated with an increased complexity of healthcare
needs reflected by the high CCI scores, which is predic-
tive of an increasing risk of death.17,18

Given the grouping of survival data without consider-
ation of disease risk and the ambiguity and lack of consen-
sus regarding risk stratification, the survival of patients with
locally advanced and metastatic disease is not clearly
defined. It is important to identify patients with high-risk
disease for allocation of optimal treatment including access
to clinical trials. While previous publications have reported
low cSCC disease-specific mortality, these cohorts included
all patients with cSCC that would underestimate the mor-
bidity and mortality in those with high-risk disease.5,19 In
our cohort, the disease-specific mortality was high (64%)
and median OS in those with distant metastatic disease was
16.1 months. Our cohort of patients had high-risk and
advanced disease as demonstrated by the presence of multi-
ple high-risk pathology features and advanced stage at the
time of MDM discussion, explaining the higher mortality
rate. Our findings are similar to other retrospective studies,
including a study of 190 patients by Hillen et al.,24 and 82
patients by Cowey et al.,20 which reported the median OS
in those with distant metastases was 16.0 and 15.3 months
respectively. This affirms the high mortality burden in those
with advanced or metastatic disease and the need for robust
epidemiological data and better therapeutic interventions to
mitigate the unmet medical need.
Multiplicity of non-melanoma skin cancers has previ-

ously been reported, which is reflected in our cohort,
with the majority (57%) of patients having had a history
of prior lesion and 18% developing a second primary
cSCC lesion post-MDM discussion.25 While the incidence
of cSCC is plateauing or falling in Australia, the number
of hospitalisations and deaths each year from non-
melanoma skin cancers appear to be increasing from
109 000 hospitalisations and 600 deaths in 2014 to
115 000 hospitalisation and 679 deaths in 2016
highlighting the increasing burden of disease and the
need for better therapies.18,26,27 Our cohort of patients is
not reflective of all patients with cSCC but rather repre-
sents those with high-risk or advanced disease. These

patients have complex needs requiring multimodal
treatment, long-term follow up and significant
utilisation of healthcare resources as demonstrated by
the number of comorbidities, recurrences, excisions
and hospitalisations. In at least one-third of our cohort
of patients evaluated, the cause of the death was
attributed to cSCC. This calls for public health mea-
sures to further reduce the incidence of cSCC, develop
better therapeutic interventions to treat advanced dis-
ease and routinely capture data on these patients to
better guide management.
The economic impact of advanced cSCC is not well

understood and to date there are scant published data
in this area. The present study would predict for high-
cost utilisation in those with advanced and/or high-
risk disease. The high number of recurrences and
hospitalisations highlights the significant cost incurred
in investigation and management of cSCC. An analysis
of direct costs of unresectable and advanced cSCC
from Italy estimated cost to be between €10 281 and
€12 882 (A$16 216–20 319; 1€ = A$1.58) per patient
per annum.28 In the Australian context, it is difficult to
accurately estimate the cost of advanced cSCC as most
of the reported dataset is based on information
obtained through Medicare Australia, which does not
report episode of care on patients treated in public
hospitals and captures patients with more indolent
disease.
In 2018, cemiplimab was approved by the United

States Food and Drug Administration (FDA) as the first
immunotherapy agent for the treatment of metastatic or
locally advanced cSCC not amenable to curative treat-
ment.13,29–32 Recent updated data from the landmark
phase II trial in patients with advanced cSCC demon-
strated durable significant clinical responses and an
increasing number of complete responses.33 With a
median follow up of 15.7 (range 0.6–36.1) months, the
objective response rate was reported as 46.1% (95% CI:
38.9–53.4), the number of complete responses had
increased from 7% to 16.1%, the durable disease control
rate was 61% (95% CI: 53.3–67.6) and median OS was
not reached.33 High tumour mutational burden is associ-
ated with durable response to immunotherapies, from
which precedence of excellent survival has been demon-
strated in other cancers such as advanced melanoma,
with cSCC known to have the highest tumour muta-
tional burden of all cancers.34,35 In Australia, immuno-
therapy is not yet available for reimbursement under the
Pharmaceutical Benefits Scheme. Our report excluded
four patients who were on immunotherapy clinical trials,
but at least seven additional patients with advanced
disease in our cohort would have been eligible for
cemiplimab based on FDA approved criteria.36
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Limitations

This was a retrospective, observational analysis of
patients’ electronic medical records and it is limited by
the factors common to this study design, including
incomplete and missing data. The use of head and neck
MDM to identify patients with advanced/high-risk
cSCC is open to selection bias and means that the
applicability of our findings is limited to those patients
with head and neck disease only. However, the use of
MDM discussion to select patients was successful in

identifying patients with high-risk disease and high
health resource utilisation.

Conclusion

Advanced cSCC has a high burden of disease and repre-
sents an area of unmet clinical need. Its increasing inci-
dence and prevalence calls for further research to better
understand its epidemiology and pave the way for more
refined management options.
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