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Cutaneous squamous cell carcinoma (cSCC) has me-
tastatic potential. The aims of this study were to iden-
tify the risk factors for metastasis of primary cSCC and
for poor prognosis in metastatic cSCC. Retrospective
primary tumour cohorts of metastatic cSCCs (n=85)
and non-metastatic ¢SCCs (n=218) were analysed.
The mean annual rate of metastasis for primary cSCCs
was 2.28%. In 49.4% of patients with metastatic cSCC,
metastasis was detected within 6 months of diagnosis
of the primary cSCC. There was no prior history of cSCC
in 84.7% of metastatic cSCCs. Risk factors for metasta-
sis included Clark’s level 5, tumour diameter 20-29.9
mm, age at diagnosis <50 or 70-79 years, and location
on lower lip or forehead. A reduced risk of metastasis
correlated with: isosorbide mono-/di-nitrate and/or
aspirin use; comorbidity with actinic keratosis or basal
cell carcinoma; and actinic keratosis or cSCC in situ as
part of, or confirmedly preceding, primary cSCC. Poor
prognosis in metastatic cSCC correlated significantly
with =3 nodal metastases and extranodal extension of
metastasis. These results characterise new risk factors
for metastatic cSCC.
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utaneous squamous cell carcinoma (cSCC) is a
keratinocyte carcinoma with increasing incidence
worldwide. It is the most common skin cancer with
metastatic potential (1, 2). In Finland the incidence of
c¢SCC has doubled over the past 10 years (3). The over-
all rate of metastasis has been estimated as 1-4%, and
c¢SCC accounts for at least 20% of all skin cancer-related
mortality worldwide (2, 4-6). The prognosis for patients
with metastatic disease is generally poor, and mortality
correlates primarily with nodal metastases (7, 8).
Cumulative solar UV radiation is the main aetiologi-
cal factor for cSCC. ¢SCC lesions typically develop on
sun-exposed areas of skin, most frequently in the head
and neck region of fair-skinned elderly individuals (9).
The presence of UV radiation-induced precursor lesions,
actinic keratoses (AKs), in previously unaffected indivi-
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SIGNIFICANCE

The incidence of cutaneous squamous cell carcinoma is in-
creasing worldwide. Cutaneous squamous cell carcinoma has
metastatic potential and causes mortality. However, clinical
assessment of the risk of metastasis is challenging, and the
risk factors have not been established. This study shows that
metastasis of primary cutaneous squamous cell carcinoma
occurs early, and that there is no prior history of cutaneous
squamous cell carcinoma in the majority of cases. The pre-
sence of previous cutaneous squamous cell carcinoma pre-
cursors and basal cell carcinoma reduces the risk of metasta-
sis. This study provides novel evidence that the use of aspirin
and/or isosorbide mono-/di-nitrate correlates significantly
with a lower risk of metastasis. These findings provide new
risk and prognostic factors for metastatic cutaneous squa-
mous cell carcinoma at the patient and tumour level.

duals has been reported as one of the strongest predictors
for the development of ¢cSCC (10).

Established tumour (T) staging systems, published by
the American Joint Committee on Cancer (AJCC) and
the Brigham and Women’s Hospital (BWH), are used
in clinical risk stratification. Tumour diameter, invasion
depth, applied as invasion beyond fat or Breslow thick-
ness, and perineural invasion, correlate with the risk of
metastasis and are used as classifying factors in both
the BWH and the 8" edition of AJCC (AJCC-8) staging
systems (11). However, it has been suggested that cur-
rent staging systems are unsatisfactory in predicting the
progression of primary ¢cSCC to metastatic disease (12).
Other proposed risk factors in correlation with metastasis
include lymphovascular invasion, certain histological
subtypes, differentiation grade, local recurrence, increa-
sing number of ¢cSCCs, immunosuppression, and certain
locations and location properties (11, 13—15). However,
there is controversy regarding the value of these factors
in predicting the risk of metastasis of cSCC, as these fin-
dings are based mainly on retrospective single-institution
studies with small cohorts and there is wide variation in
study design and the reporting of results.

The aims of this study were to identify factors that
correlate with the risk of metastasis of primary ¢SCC
and with poor prognosis of metastatic cSCC (mcSCC) at
the patient and tumour level by generating and analysing
cohorts of mcSCC and non-mcSCC. To date, there are
few studies comparing larger cohorts of mcSCCs in
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comparison with non-mcSCCs, and none with as com-
prehensive analysis of risk factors at the patient level (2,
12, 16—18). The results of the current study characterise
new risk factors for metastatic cSCC.

MATERIALS AND METHODS

Ethical approval

The study was approved by the Ethics Committee of the Hospital
District of Southwest Finland (study number 4/2006). Registry
study approval for the collection and use of clinicopathological
data were provided by Scientific Steering Committee of Auria Bio-
bank (study number AB15-9721) and Turku University Hospital
Clinical Research Centre (study number T80/2018). The study
was performed in accordance with the principles of the Declara-
tion of Helsinki (19). Finnish Cancer Registry data (3) is in the
public domain, and was utilized according to national legislation.

Research material

The area served by Turku University Hospital constitutes the study
region. All patients in the region who require tertiary care centre-
level treatment for mcSCC are treated at Turku University Hospital.
To identify all patients with mcSCC in the study region, 3 sequential
automated screenings were carried out by Auria Biobank, using the
topographical code C44 (ICD-10) and keywords “squamous” and
“metastatic”. The screening identified 992 patients, of whom 856
had potential mcSCC (Fig. S1'). A manual review of the patient
records and pathology reports resulted in a final total of 207 patients
being included in the study. These 207 patients were divided into 2
cohorts: a metastatic cohort of 82 patients with at least one mcSCC
and a non-metastatic cohort of 125 patients with solely non-mcSCC
with no metastasis during a 5-year follow-up (Table I). From the
above patients with 337 primary ¢cSCCs, 324 tumours were eligible
for tumour analysis, based on the availability of pathology reports.
Furthermore, non-mcSCCs diagnosed within less than 5 years of
data collection were excluded. Four patients in the non-metastatic
patient cohort had cSCC classified as locally advanced and unre-
sectable, one of whom was excluded from tumour-level analysis
due to the ambiguous nature of the case. As a result, 303 tumours
(85 individual mc¢SCCs and 218 non-mcSCCs) from 206 patients
constituted the tumour cohorts (Table I).

Patient and tumour variables

Clinical and histopathological data were gathered manually from
the patient records and pathology reports between 1 June 2018
and 22 August 2019. At the patient-level age, sex, medication and
comorbidities, as well as information on smoking, occupation,
diagnostics, treatment and survival were collected. At the tumour
level, age at the exact time of tumour diagnosis, sex, histopatho-
logical and clinical tumour characteristics for both the primary
tumours and metastases containing every biopsy, excision and
re-excision were collected.

Inclusion criteria regarding medication for patients with non-
metastatic disease was long-term (at least 6 months’) regular
use of medication prior to diagnosis of the first cSCC and, for
patients with metastatic disease, prior to diagnosis of the first
primary mcSCC. Comorbidities were registered if diagnosed
prior to diagnosis of the first cSCC or first mecSCC, respectively.
Co-malignancies and keratinocyte premalignancies were included
whether diagnosed prior to or after the diagnosis of first cSCC or
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Table I. Summary of research material. Non-metastatic cutaneous
squamous cell carcinoma (cSCC) patient cohort (n = 125), metastatic
patient cohort (n=82); non-metastatic tumour cohort (n=218),
metastatic tumour cohort (n=85)

Non- Metastatic

Cohorts  metastatic patient

Research material combined patient cohort cohort
Patients, n 207 125 82
cSCCs in total, n 337 184 153
Metastatic primary cSCCs, n 85 0 85
Non-metastatic cSCCs, n 252 184 68
CcSCCs included in tumour analysis, n= 303 173 130
Metastatic tumour cohort, n 85 0 85
Non-metastatic tumour cohort, n 218 173 45

All ¢SCCs of included patients were registered and analysed regardless of the
facility in which the cSCC was treated. In addition to Turku University Hospital
included tumours were treated in primary and secondary care facilities. Final
included cohort numbers are shown in bold.

mcSCC. Solid-organ transplant recipients (SOTRs), patients on
immunosuppressive medication, those with HIV infection, chro-
nic lymphocytic leukaemia, or non-Hodgkin’s lymphoma were
considered immunocompromised.

In survival analysis death was the primary clinical endpoint.
The exact cause of death was rarely reported and autopsies were
infrequently performed. Therefore, unambiguous overall survival
(OS) was chosen for analysis of survival. Death or last contact with
healthcare provider represented the end of follow-up.

The date of the first ¢cSCC tissue specimen was selected as
the date of diagnosis of primary tumour. Primary tumours in the
tumour cohorts were diagnosed during the period 1993 to 2018.
Local recurrences were regarded as a continuum of the primary
tumour and not counted as individual cSCCs. The date of diagnosis
of metastasis was either the date of imaging study or the date of
tissue specimen, depending on which was performed first. Concer-
ning metastases, all mcSCCs were histopathologically confirmed,
except for 2 primary mcSCCs, which had solely radiologically
diagnosed metastases. For tumour data analysis of non-mcSCCs,
the presence of characteristics at any point of the tumour conti-
nuum was sufficient for inclusion. For primary mcSCCs, charac-
teristics present prior to, or at the time of, detection of metastasis,
were included in tumour analyses. For non-mcSCCs the highest
values of variables observed at any point of the tumour continuum
were chosen. For primary mcSCCs the highest values of variables
observed prior to, or at the time of, detection of metastasis were
chosen. Quantitative invasion depth was infrequently (25.7%)
expressed in pathology reports, but Clark’s level could be deduced
from the pathology reports for 96.0% of tumours with a level of
accuracy segregating Clark 2—4 from Clark 5.

For treatment of meSCCs, complete response was achieved if
both the primary tumour and all metastases were treated success-
fully and no disease activity occurred during follow-up.

Parotid gland metastases were interpreted solely as nodal in ori-
gin. Extranodal extension (ENE) was registered when mentioned
in the clinical record or pathology report.

Both AJCC-8 and BWH primary tumour staging were deter-
mined utilizing characteristics present prior to, or at the time of,
metastasis detection. AJCC-8 was applied only to tumours located
in the head and neck region.

Rate of metastasis

The Finnish Cancer Registry registers and receives information on
every cancer detected and treated in Finland. This public database
was used to determine the metastatic rate of ¢cSCC in the study
region (3). The number of mcSCCs was distributed based on the
year of the corresponding primary meSCC diagnosis, divided by
the incidence of ¢SCC in the study region for each year. In the de-
termination of metastatic rate the study included cSCCs that were
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diagnosed during the 10-year period 2004 to 2013, thus including
¢SCCs with more than 5 years for development of metastasis.

Statistical analysis

All statistical analyses were conducted using IBM SPSS Statistics
for Windows, version 25.0 (IBM Corp., Armonk, NY, USA). Bi-
directional p-values <0.05 and 95% confidence intervals (CIs) of
odds ratios (ORs) not including 1.00 were considered statistically
significant. For patient-level analyses, all patients were counted
once, regardless of the number of individual ¢SCCs. For tumour-
level analyses every cSCC was counted once regardless of the
patient cohort, number of tissue specimens, or local recurrences.
Baseline patient and tumour characteristics were analysed using
descriptive statistics mainly crosstabs and frequency tabulation.
Statistical analyses were conducted with Pearson y? test and Fisher’s
exact test. For scale variables, such as age, the Mann—Whitney U
test or independent sample #-test was applied, with interquartile
ranges (IQR) and standard deviations (SD), respectively.

Binary logistic regression analyses with 95% Cls were performed
in order to determine ORs regarding the risk of metastasis and
prognosis of mcSCC. Variables were selected for logistic regres-
sion analyses if descriptive statistical analyses showed statistical
significance (Tables SI, SII') or if it was reasonable based on
clinical parameters (Patient level: age, sex, immune status, SOTR,
c¢SCCIS; Tumour level: sex). For tumour-level analyses, logistic
regressions were performed using generalized estimating equations,
in order to estimate the impact of multiple tumours on the same
patient. Adjusted ORs (aORs) were calculated, including variables
with significant crude ORs. Staging systems were excluded from
adjusted models due to clinical reasoning and multicollinearity.

The Kaplan—-Meier method was used to generate survival
curves and define survival probabilities (20). Statistical analysis
was performed using log-rank (Mantel-Cox) test. Kaplan—-Meier
cumulative 1-minus survival curve was created to visualize time
to metastasis (20).

RESULTS

Metastasis rate

A total of 2,097 cSCCs were diagnosed in the study
region during the 10-year period 2004 to 2013, based
on the statistics of the Finnish Cancer Registry, and 46
mcSCCs based on our study. The annual metastatic rate
varied between 0.82% and 4.46%, with a mean rate of
2.28% (Fig. 1). The sex distribution was: 1,034 ¢SCCs,
18 mcSCCs and mean rate of metastasis 1.89% for
females; and 1,063 ¢SCCs, 28 mcSCCs and mean rate
of metastasis 2.71% for males (Fig. 1).

Cutaneous squamous cell carcinomas

The median number of primary cSCCs per patient was 1.0
in each of the 2 cohorts, and range 1-26 in both cohorts
combined (Table SI'). In the non-metastatic patient cohort
26.4% (n=33) of patients had multiple ¢cSCCs, and in
the metastatic patient cohort 28.0% (n=23) of patients
had multiple cSCCs (Table SI'). Median age at time of
diagnosis of the first primary ¢cSCC in the non-metastatic
cohort was 80.0 years (range 47-102 years), and in the
metastatic patient cohort 77.0 years (range 27-95 years)
(Table SI'). At the tumour level, median age at time of
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Fig. 1. Metastatic rate of cutanous squamous cell carcinoma in the
study region during the 10-year period 2004 to 2013. Annual metastatic
rate for both sexes combined is shown, along with mean metastatic rates
for males, females and both sexes combined.

tumour diagnosis was 78.0 years (range 42—102 years) in
the non-mcSCC cohort, and 77.0 years (range 27-95 years)
in the meSCC cohort (Fig. S2!, Table SII'). The majority
of tumours in both non-metastatic (64.7%; n=141) and
metastatic (67.1%; n=57)) tumour cohorts were in males
(Table SIT'). Six (4.8%) patients in the non-metastatic
cohort and 2 (2.4%) patients in the metastatic cohort were
SOTRs (Table SIT'). Overall, 26 (20.8%) patients in the
non-metastatic and 16 (19.5%) patients in the metastatic
cohort were classified as immunocompromised (Table SI').

The majority of the primary ¢cSCCs were located on
the head and neck region in both non-metastatic (71.6%;
n=156) and metastatic (82.4%; n=70) tumour cohorts
(Table SII'). All primary ¢SCC located on the orbital
region (100%; n=4) and 76.9% (n=10) of primary
tumours on the lower lip (n=13) were metastatic (Table
SII"). However, only 8.9% (n=4) of the primary tumours
on the cheek (n=45) excluding the preauricular region
were metastatic. There was male predominance regard-
ing tumours located on the auricle, with a male:female
count-adjusted ratio of 8.7 (Table SII').

Metastatic cutaneous squamous cell carcinomas

In the meSCC cohort, 82 patients had, in total, 85 indivi-
dual mcSCCs. Seventy-nine (96.3%) patients had a single
mcSCC and 3 (3.7%) patients 2 independent mcSCCs. For
72 (84.7%) patients with mcSCCs, the metastatic primary
tumour was the first cSCC for the patient. Only 25 (29.4%)
patients had AK or cSCC in situ (cSCCIS) diagnosed prior
to or at the time of primary mcSCC diagnosis (Table SIII').

For 62 (72.9%) primary mcSCCs the original detec-
tion of metastasis was made clinically, and 38 (61.3%) of
these had no prior staging performed (Table SIII'). The
median time between diagnosis of primary mcSCC and
metastasis was 198 days (IQR 62—527 days) and metasta-
sis was detected within 6 months in 42 (49.4%) cases and
within 2 years in 72 (84.7%) cases (Fig. 2, Table SIII").

Acta Derm Venereol 2020


https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628

ActaDV

ActaDV

4/9 J. S. Knuutila et al.

1004

80+

60+

40+

Metastasis detected, %

20+

0 T T T v \
0 1 2 3 4 5

No. Time from primary mcSCC diagnosis, years
atrisk 78 30 13 5 3 2

Fig. 2. Time to detection of metastasis from the initial diagnosis of
primary metastatic cutaneous squamous cell carcinoma (mcSCC).
Median time between initial diagnosis of primary mcSCC (n=85) and its
metastasis was 198 days (interquartile range 65-527 days). For 7 mcSCCs
metastasis was diagnosed prior to or on the same day as the primary mcSCC.

For 82 (96.5%) mcSCCs the first detected metastasis was
nodal, and for 3 (3.5%) it was cutaneous. For primary
mcSCCs located on the head and neck region, the first
detected nodal metastasis was most often located in the
ipsilateral parotid gland in 31 (44.3%), or on the ipsilateral
neck in 23 (35.9%) cases (Table SIIIY). Twelve (14.1%)
mcSCCs were accompanied by cutaneous metastasis, and
13 (15.3%) by extranodal distant metastasis, with lungs
as the most common site (Table SIIIY).

Treatment modalities for mcSCCs are shown in Table
SIV!. No statistically significant difference was found
between different treatment modality combinations in
relation to complete response (Table SV'). However,
OS was more favourable, when surgical treatment was
combined with radiation therapy aiming for complete
response (p<0.001) (Fig. S3').

Table II. Patient-level factors in correlation with risk of metastasis

At the patient level, comorbidity with AK (OR 0.50;
95% CI 0.28-0.88) or basal cell carcinoma (BCC) (OR
0.36; 95% CI1 0.19-0.67) correlated significantly with a
lower risk of metastasis (Table II). In addition, isosor-
bide mono-/di-nitrate (OR 0.32; 95% CI 0.13-0.78) and
low-dose aspirin (50-250 mg daily) (OR 0.45; 95% CI
0.24-0.84) medication, especially in combination (OR
0.08; 95% CI 0.01-0.60), correlated significantly with
a lower risk of metastasis (Table II).

At the tumour level, risk factors for metastasis with
significant crude ORs were age 70-79 years, location
on forehead, lower or upper lip, auricle, preauricular
or retroauricular region, and neck, prior local recur-
rence, increasing tumour diameter, moderate and poor
differentiation, necrosis within primary tumour, Clark’s
level 5, invasion beyond fat and diffuse growth pattern
(Table III). Independent risk factors for metastasis with
significant aORs included age at tumour diagnosis <50
years (aOR 4.70; 95% CI 1.32-16.69) or 70-79 years
(aOR 5.87; 95% CI 1.66-20.83), location on lower lip
(aOR 38.64; 95% CI 5.41-275.75) or forehead (aOR
15.55; 95% CI 2.13-113.49), tumour diameter 20—29.9
mm (aOR 6.31; 95% CI 1.31-30.49), and Clark’s level 5
(aOR 10.18; 95% CI1 2.35-44.08 (Table I1I)). On the other
hand, AK or cSCCIS as part of, or confirmedly preceding,
primary cSCC (OR 0.40; 95% CI 0.21-0.76) correlated
significantly with lower risk of metastasis (Table III).

The association between tumour stage and metastasis
risk was non-linear, and Clark’s level 5 provided higher
crude OR for the risk of metastasis than either AJCC-8
or BWH tumour (T) staging systems (Table III).

Survival analysis

From the time of diagnosis of first ¢cSCC, 2-, 3- and
5-year OS estimates were 76.8%, 66.4% and 52.0% for

Included in logistic regression analysis

(positive/total?)

Binary logistic regression analysis of patient-level Metastatic patient

Non-metastatic

Risk of metastasis by variable

characteristics cohort patient cohort Missing Unadjusted OR (95% CI) p-value
Male 55/82 71/125 0 1.55 (0.87-2.77) 0.14
Female 27/82 54/125 0 1 (ref)
Immunocompromised 16/82 26/125 0 0.92 (0.46-1.85) 0.82
Solid-organ transplant recipient 2/82 6/125 0 0.50 (0.10-2.52) 0.40
5a-reductase inhibitor 9/82 4/125 0 3.73(1.11-12.55) 0.03
In males 9/55 4/71 0 3.28 (0.95-11.28) 0.06
Alpha-1 blocker 10/82 7/125 0 2.34 (0.85-6.42) 0.10
Thiazide 29/82 30/125 0 1.73 (0.94-3.19) 0.08
Aspirin®© 20/82 52/125 0 0.45 (0.24-0.84) 0.01
Isosorbide mono—/di—nitrateb 7/82 28/125 0 0.32 (0.13-0.78) 0.01
Isosorbide mono-/di-nitrate and aspirinb 1/82 17/125 0 0.08 (0.01-0.60) 0.01
Actinic keratosis diagnosed 30/82 67/125 0 0.50 (0.28-0.88) 0.02
Cutaneous squamous cell carcinoma in situ diagnosed 17/82 36/125 0 0.65 (0.33-1.25) 0.20
Basal cell carcinoma diagnosed 17/82 53/125 0 0.36 (0.19-0.67) 0.002

@positive: patient with feature under analysis; total: total number of patients in the cohort with available information regarding factor under analysis. bAspirin and
isosorbide mono-/di-nitrate were examined as 4 classes (neither aspirin or isosorbide, aspirin alone, isosorbide alone and aspirin and isosorbide in combination) with
“neither aspirin or isosorbide” as reference class the unadjusted odds ratios (OR) were following: aspirin alone (OR) 0.6; 95% confidence interval (CI) 0.3-1.2), isosorbide
alone (OR 0.6; 95% CI 0.2-1.7) and aspirin and isosorbide in combination (OR 0.1; 95% CI 0.0-0.5). There was no difference between patient cohorts with respect to
indicative coronary artery disease, stroke or hypertension (Table SIl). “Low-dose, daily aspirin (50-250 mg daily) usage for cardiovascular protection was registered on

its own and not registered under non-steroidal anti-inflammatory drug.

www.medicaljournals.se/acta
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Included in logistic regression
analysis (positive/total)

Risk of metastasis by variable

Binary logistic regression analysis of

Missing

tumour-level characteristics mcSCC Non-mcSCC n Adjusted OR (95% CI) p-value Unadjusted OR (95% CI) p-value
Age at exact tumour diagnosis

<50 years 3/85 8/218 0 4.70 (1.32-16.69) 0.02 1.08 (0.43-2.72) 0.87

50-59 years 2/85 12/218 0 0.43 (0.09-2.10) 0.30 0.48 (0.08-2.95) 0.43

60-69 years 12/85 49/218 0 2.54 (0.68-9.51) 0.17 0.71 (0.28-1.78) 0.46

70-79 years 38/85 50/218 0 5.87 (1.66-20.83) 0.006 2.19 (1.19-4.05) 0.01

80-89 years 26/85 75/218 0 1 (ref) 1 (ref)

290 years 4/85 24/218 0 0.77 (0.15-3.97) 0.75 0.48 (0.14-1.61) 0.24
Sex

Male 57/85 141/218 0 NA NA 1.11 (0.63-1.95) 0.71

Female 28/85 77/218 0 NA NA 1 (ref)

Location

Temple 10/85 29/217 1 2.94 (0.43-20.09) 0.27 3.53 (1.00-12.53) 0.05

Scalp 3/85 11/217 1 0.80 (0.10-6.38) 0.83 2.80 (0.54-14.53) 0.22

Forehead 4/85 6/217 1 15.55 (2.13-113.49) 0.007 6.83 (1.31-35.70) 0.02

Orbit 4/85 0/217 1 NA NA NA NA

Nose 3/85 13/217 1 1.70 (0.05-59.35) 0.77 2.37 (0.46-12.06) 0.30

Lower lip 10/85 3/217 1 38.64 (5.41-275.75) <0.001 34.17 (6.72-173.72) <0.001

Upper lip 2/85 2/217 1 7.24 (1.00-52.29) 0.05 10.25 (1.11-94.36) 0.04

Cheek?® 4/85 41/217 1 1 (ref) 1 (ref)

Preauricular 12/85 20/217 1 4.03 (0.45-35.84) 0.21 6.15 (1.69-22.38) 0.006

Auricle 12/85 23/217 1 1.06 (0.13-8.33) 0.96 5.35 (1.55-18.45) 0.008

Retroauricular 3/85 3/217 1 0.74 (0.07-7.46) 0.80 10.25 (1.23-85.52) 0.03

Neck 3/85 5/217 1 5.27 (0.48-57.98) 0.17 6.15 (1.06-35.74) 0.04

Upper limb 6/85 29/217 1 2.97 (0.38-22.99) 0.30 2.12 (0.59-7.64) 0.25

Lower limb 7/85 22/217 1 3.47 (0.40-30.46) 0.26 3.26 (0.87-12.27) 0.08

Trunk 2/85 10/217 1 0.68 (0.04-11.10) 0.79 2.05 (0.28-14.88) 0.48
Local recurrence prior to metastasis 28/85 24/218 1.82 (0.65-5.11) 0.26 3.97 (2.03-7.77) <0.001
detection
Diameter

<10 mm 8/84 89/218 1 1 (ref) 1 (ref)

10-19.9 mm 27/84 85/218 1 2.62 (0.73-9.39) 0.14 3.53 (1.55-8.08) 0.003

20-29.9 mm 19/84 19/218 1 6.31 (1.31-30.49) 0.02 11.13 (4.33-28.58) <0.001

>30 mm 30/84 25/218 1 3.64 (0.69-19.09) 0.13 13.35 (5.33-33.45) <0.001
Differentiation

Good 17/81 123/215 7 1 (ref) 1 (ref.)

Moderate 40/81 70/215 7 2.87 (0.95-8.61) 0.06 4.13 (2.24-7.64) <0.001

Poor 24/81 22/215 7 2.17 (0.45-10.45) 0.34 7.89 (3.60-17.33) <0.001
AK or cSCCIS among or confirmedly 12/82 66/218 3 NA NA 0.40 (0.21-0.76) 0.005
preceding primary tumour
Necrosis among primary tumour 12/78 10/218 7 0.79 (0.24-2.64) 0.71 3.78 (1.54-9.32) 0.004
Clark’s level

2-4 8/75 169/216 12 1 (ref) 1 (ref.)

5 67/75 47/216 12 10.18 (2.35-44.08) 0.002 30.11 (13.18-68.79) <0.001
Invasion beyond fat 47/79 20/218 6 1.58 (0.51-4.87) 0.43 14.54 (7.78-27.16) <0.001
Diffuse growth pattern 13/78 6/218 7 1.67 (0.49-5.73) 0.42 7.07 (2.60-19.20) <0.001
8t edition of American Joint Committee on Cancer tumour (T) staging, applied solely for head and neck tumours

T1 16/65 120/156 82 NA NA 1 (ref)

T2 3/65 11/156 82 NA NA 2.05 (0.52-7.99) 0.30

T3 42/65 22/156 82 NA NA 14.32 (6.88-29.79) <0.001

T4a-T4b 4/65 3/156 82 NA NA 10.00 (2.12-47.18) 0.004
Brigham and Women'’s Hospital tumour (T) staging, applied regarding every location

T1 13/77 157/215 11 NA NA 1 (ref)

T2a 20/77 37/215 11 NA NA 6.53 (2.98-14.29) <0.001

T2b 38/77 18/215 11 NA NA 25.50 (11.30-57.52) <0.001

T3 6/77 3/215 11 NA NA 24.15 (5.47-106.59) <0.001

2Excluding preauricular region.

Positive: primary cutaneous squamous cell carcinoma (cSCC) with feature under analysis prior to or at the time of metastasis detection; total: total number of primary
cSCCs in the cohort with available information regarding factor under analysis; AK: actinic keratosis; CI: confidence interval; cSCCIS: cSCC in situ; NA: not applicable;

OR: odds ratio.

the patients in the non-metastatic cohort and, respectively,
66.5%, 54.8% and 37.2% for the patients in the metasta-
tic cohort (Fig. 3; Table SVI'). In the metastatic patient
cohort, 1-, 2-, 3- and 5-year OS estimates were 92.7%,
63.8%, 50.5% and 30.7%, calculated from the diagnosis
of first primary mcSCC (Fig. 3; Table SVI') and 68.0%,
43.4%,31.6% and 31.6%, respectively, from the diagnosis
of the first metastasis (Fig. 3, Table SVI'). If complete
response of mcSCC was achieved, the 5-year OS estimate

was 79.1%, but if complete response was not achieved,
the OS estimate reached 0.0% in less than 3 years (Fig. 4).

Poor prognosis of mcSCC (complete response not
achieved) correlated significantly with number of nodal
metastases of 3 or more (aOR 10.16;95% CI12.19-47.14)
and ENE (aOR 8.19; 95% CI 1.79-37.52) (Table 1IV).
Median follow-up time was 64.0 (IQR 25—-119) months
in the non-metastatic and 32.0 (IQR 17-67) months
in the metastatic patient cohort, from the diagnosis of
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1001
80+
Non-metastatic
R 607
T
2
2
s Metastatic, from primary
40 Metastatic, from metastasis
20+
0 -
0 1 2 3 4 5
Follow-up, year
No. at risk
Non-metastatic patient cohort 125 116 96 83 75 65
Metastatic patient cohort:
from primary 82 75 49 36 24 17
from metastasis 82 54 32 20 16 15

Fig. 3. Kaplan-Meier overall survival estimates over patient cohorts. Overall
survival is calculated from diagnosis of first cutaneous squamous cell carcinoma (cSCC) for
patients in the non-metastatic patient cohort (n = 125), from initial diagnosis of first primary
metastatic cSCC (mcSCC) (p=0.002 (log-rank (Mantel-Cox)) and from initial diagnosis of
first metastasis (p<0.001 (log-rank (Mantel-Cox)) for patients in the metastatic patient
cohort (n=82).

100+

1
]
80 7:7:7‘7:7:7‘ Complete response achieved
x 60
]
S Complete response not achieved
3
@ 40
20
0 T
0 1 2 3 4 5
Follow-up, year
No. at risk
Complete response achieved 30 28 26 20 16 15
Complete response not achieved 49 25 5 0 0 0

Fig. 4. Kaplan—-Meier overall survival estimates of patients with metastatic
cutaneous squamous cell carcinoma (mcSCC) based on response to treatment.
In total, 79 patients with known response to treatment were included, 30 with metastatic
disease who achieved complete response, and 49 with mcSCC who did not achieve complete
response and the disease continued to progress. Survival was calculated from the time of
diagnosis of metastasis. Response to treatment was applied for every mcSCC. For patients
with 2 mcSCCs, patients were interpreted as as complete response achieved only only
if complete response for both mcSCCs was achieved. At the tumour level there were 4
mcSCCs with undeterminable response, and at the patient level 3 patients with mcSCC of
undeterminable response.

DISCUSSION

There is wide variation in previously re-
ported metastatic rates of primary ¢SCC,
ranging from 0.1% to 20.7%, due, in par-
ticular, to differences in study design (16).
In a prospective German study a metastatic
rate of 4%, and in a nationwide British study
a metastatic rate of 2.1% were reported (2,
17). Furthermore, metastatic rates of 3.0%
and 3.7% in the USA, 1.5% in Norway,
and 1.9-2.6% in New Zealand have been
reported (8, 12, 18, 21). The finding of the
current study (metastatic rate 2.28%) con-
solidates that the metastatic rate of cSCC
in unselected populations of European
ancestry is 1-4%.

The current study supports male dominan-
ce in the incidence of ¢SCC (11). Although
male sex did not appear to be a risk factor for
metastasis based on our study cohorts, the
mean rate of metastasis was higher among
males (2.71%) than females (1.89%), which
is in accordance with a recent study that
reported metastatic rates of 2.4% for males
and 1.1% for females, respectively, in the UK
(2). These results provide evidence that male
sex increases not only the risk of ¢SCC, but
also the risk of metastasis.

The results of the current study show that
in 84.7% of cases the metastasis is detected
within the first 2 years after diagnosis of
primary mcSCC, indicating that metastasis
of ¢SCC occurs at a relatively early stage.
This observation is in line with previous
reports showing that in 72-90% of cases the
first metastasis is detected within the first 2
years after diagnosis of primary mcSCC (2,
13, 22-24). Furthermore, an important fin-
ding of the current study was that in 49.4%
of the cases metastasis is diagnosed within
6 months. In addition, the finding that the
majority (72.9%) of metastases are initially
detected clinically strengthens this notion
of early metastasis and highlights the dif-
ficulties in risk stratification and projection
of staging studies.

In previous studies, 2-, 3-, and 5-year OS

first cSCC (Table SVI'). Follow-up ended due to death
for 101 (80.8%) patients in the non-metastatic and 60
(73.2%) patients in the metastatic cohort (Table SVI').
For 43 patients (71.7% of the deaths) in the metastatic
cohort the underlying cause of death was concluded to
be ¢SCC (Table SIIT"). Poor prognosis correlated sig-
nificantly with AJCC-8 regional lymph node category
N3a-N3b, but not with BWH or AJCC-8 tumour (T)
staging (Table IV).

www.medicaljournals.se/acta

from the time of metastasis detection has varied between
50-66%, 29-46% and 30-50%, respectively (2, 23,
25, 26). The current study found 2-, 3-, and 5-year OS
for me¢SCC of 43.4%, 31.6% and 31.6%, respectively.
Furthermore, an OS of 68.0% was noted one year after
the detection of metastasis. Together, these results emp-
hasize the poor prognosis of mcSCC. It is not yet known
whether treatment with immune checkpoint inhibitors,
e.g. programmed cell death protein-1 (PD-1) blocking
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Table IV. Factors in correlation with poor prognosis of metastatic cutaneous squamous cell carcinoma (mcSCC)

Included into logistic regression
analysis (positive/total)

Binary logistic regression analysis of

mcSCC characteristics CR not achieved

CR achieved Missing Adjusted OR (95% CI) p-value

Risk of poor prognosis by variable

Unadjusted OR (95% CI) p-value

Age at primary tumour diagnosis

<70 years 9/50 8/31
70-79 years 17/50 17/31
80-89 years 20/50 6/31
>90 years 4/50 0/31
Sex
Male 32/50 22/31
Female 18/50 9/31
Immunocompromised 9/50 8/31
SOTR 1/50 1/31
Thiazide 16/50 15/31
5a-reductase inhibitor 7/50 2/31
Alpha-1 blocker 7/50 3/31
Aspirin 14/50 7/31
Isosorbide mono-/di-nitrate 2/50 4/31
Primary tumour characteristics
Location
Temple 7/50 3/31
Scalp 2/50 1/31
Forehead 3/50 1/31
Orbit 2/50 2/31
Nose 2/50 1/31
Lower lip 3/50 7/31
Upper lip 0/50 1/31
Cheek? 1/50 3/31
Pre-auricular 7/50 4/31
Auricle 9/50 2/31
Retro-auricular 2/50 1/31
Neck 2/50 1/31
Upper limb 3/50 2/31
Lower limb 5/50 2/31
Trunk 2/50 0/31
Local recurrence, overall 24/50 8/31
AJCC-8
T1 6/36 10/26
T2 2/36 1/26
T3 26/36 14/26
T4a-T4b 2/36 1/26
BWH
T1 7/44 6/29
T2a 10/44 10/29
T2b 23/44 12/29
T3 4/44 1/29
Metastasis characteristics
Distant metastasis 13/50 0/31
>3 nodal metastases 33/50 7/31
ENE 40/49 6/30
Largest nodal metastasis, mm
<30 15/49 24/30
>30-60 19/49 4/30
>60 15/49 2/30
AJCC-8
NO-N1 3/40 11/27
N2a-c 6/40 12/27
N3a-b 31/40 4/27

A DA DD

ADADDADAEDDADND

B I T T T ST T S T ST SR SN S

23
23
23

12
12
12
12

IS

a

18
18
18

0.35(0.21-6.86) 0.84 1.13 (0.33-3.80) 0.85
1 (ref) 1 (ref)
3.27 (0.57-18.92) 0.19 3.33 (1.06-10.44) 0.04
NA NA NA NA
NA NA 0.73 (0.27-1.95) 0.53
NA 1 (ref)
NA NA 0.63 (0.20-1.97) 0.43
NA NA 0.61 (0.04-9.71) 0.73
NA NA 0.50 (0.19-1.31) 0.16
NA NA 2.36 (0.46-12.22) 0.31
NA NA 1.52 (0.36-6.40) 0.57
NA NA 1.33 (0.44-4.08) 0.61
NA NA 0.28 (0.05-1.64) 0.16
NA NA 1 (ref)
NA NA 0.86 (0.06-13.48) 0.91
NA NA 1.29 (0.09-17.95) 0.85
NA NA 0.43 (0.04-4.64) 0.49
NA NA 0.86 (0.06-13.48) 0.91
NA NA 0.18 (0.03-1.24) 0.08
NA NA NA NA
NA NA 0.14 (0.01-2.00) 0.15
NA NA 0.75 (0.12-4.66) 0.76
NA NA 1.93 (0.25-14.89) 0.53
NA NA 0.86 (0.06-13.48) 0.91
NA NA 0.86 (0.06-13.48) 0.91
NA NA 0.64 (0.07-6.06) 0.70
NA NA 1.07 (0.13-8.98) 0.95
NA NA NA NA
NA NA 2.65 (1.00-7.06) 0.05
NA NA 1 (ref)
NA NA 3.33 (0.25-45.11) 0.37
NA NA 3.10 (0.93-10.31) 0.07
NA NA 3.33(0.25-45.11) 0.37
NA 1 (ref)
NA NA 0.86 (0.21-3.47) 0.83
NA NA 1.64 (0.45-6.00) 0.45
NA NA 3.43 (0.30-39.64) 0.32
NA NA NA NA
10.16 (2.19-47.14) 0.003 6.66 (2.34-18.92) <0.001
8.19 (1.79-37.52) 0.007 17.78 (5.65-55.97) <0.001
1 (ref) 1 (ref)
2.35 (0.44-12.51) 0.32 7.60 (2.16-26.70) 0.002
5.89 (0.96-36.29) 0.06 12.00 (2.55-56.47) 0.002
NA NA 1 (ref)
NA NA 1.83 (0.37-9.17) 0.46
NA NA 28.42 (5.47-147.58) <0.001

2Excluding preauricular region.

Positive: mcSCC with feature under analysis; total: total number of mcSCCs in the cohort with information available for factor under analysis.

AJCC-8: 8th edition of American Joint Committee on Cancer tumour (T) and nodal (N) staging, applied solely for head and neck tumours; BWH: Brigham and Women’s
Hospital tumour staging, applied regarding every location; 95% CI: 95% confidence interval; CR: complete response; ENE: extranodal extension of nodal metastasis;
NA: not applicable; OR: odds ratio; ref: reference; SOTR: solid-organ transplant recipient.

monoclonal antibody cemiplimab, will improve the
prognosis of patients with metastatic disease (27).

The results of the current study indicate that the presence
of ¢SCC precursor lesions or BCC correlated significantly
with a lower risk of metastasis. This was evident with
respect to AK, as only 36.6% of patients in the metastatic
cohort had diagnosed AK, compared with 53.6% of pa-
tients in the non-metastatic cohort, regardless of the time

of association (p=0.02) (Table SI'). In addition, AK or
c¢SCCIS was diagnosed prior to, or at the time of, primary
mcSCC diagnosis in only 29.4% of cases (Table SIIT").
Furthermore, only 14.1% of mcSCCs had a precursor
lesion as part of or confirmedly preceding the primary
tumour, compared with 30.3% of non-mcSCCs (p=0.006)
(Table SIT"). The current study also found that in 84.7%
of mcSCCs there was no prior history of ¢cSCC. This is

Acta Derm Venereol 2020


https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628
https://doi.org/10.2340/00015555-3628

ActaDV

ActaDV

8/9 J. S. Knuutila et al.

an important observation, which supports the surveillance
of metastasis for first primary cSCC. It has been reported
previously that patients with more than one cSCC have an
increased risk of nodal metastasis (28). The results of the
current study emphasize the importance of recognizing the
risk of primary ¢cSCC metastasis even in patients without
a prior history of AK, ¢SCCIS or ¢SCC, as they have
previously been considered to be at low risk of metastasis.

In a large meta-analysis, invasion depth, applied as
invasion beyond fat or Breslow depth, was the risk factor
for metastasis with the highest risk ratio (14). The fin-
dings of the current study indicate invasion depth as an
influential risk factor for metastasis, but Clark’s level 5
resulted in a remarkably higher OR than invasion beyond
fat. Anatomical invasion depth, applied as Clark’s level,
has been studied in ¢SCC in only a few publications.
However, our finding that only 4.5% of Clark 2—4 ¢SCCs
were metastatic is in accordance with a previous study on
673 ¢SCCs, in which all 22 mcSCCs except 1 represented
Clark’s level 5 invasion (29).

Here lower lip was the location with the highest risk of
metastasis. Interestingly, a previous study reported lower
risk ratio for lip than ear or temple (14), although there
have been studies indicating higher risk of metastasis
(18,21). The current study distinguished the preauricular
region from the rest of the cheek, and it seems that the
preauricular region resembles the auricle and retroauri-
cular region in terms of risk of metastasis and should be
regarded separately from the rest of the cheek, which
was found to be the location that correlated significantly
with the lowest risk of metastasis.

A novel finding of the present study was that low-dose
aspirin or isosorbide mono-/di-nitrate medication, especi-
ally in combination, correlated significantly with a lower
risk of ¢cSCC metastasis. Previous studies have indicated
that aspirin improves the survival of patients with colorec-
tal cancer especially (30—-33). It has also been shown that
aspirin prevents distant metastasis of adenocarcinomas
(bile duct, breast, colon, ovary, pancreas, prostate, rectum,
small bowel, stomach, and uterus) and that this would
improve survival (34). Isosorbide mono- and di-nitrate
have been shown to inhibit metastasis in a mouse model
of Lewis lung carcinoma (35). It has been suggested, that
non-steroidal anti-inflammatory drugs, including aspirin,
may act in a chemoprotective manner for keratinocyte
carcinomas (36), but a recent large, population-based,
study found only weak inverse associations between
infrequent use of aspirin and development of cSCC (37).

The current results show that mortality in mcSCC cor-
relates significantly with nodal metastasis, that the first
metastasis primarily affects regional lymph nodes, and
that the most common sites of nodal metastases are the
head and neck nodes, especially in the parotid gland (2,
17). Associations between poor prognosis and ENE as
well as the number of positive lymph nodes noted here
are in accordance with previous reports (38).

www.medicaljournals.se/acta

Study limitations

As for any retrospective study, this study is limited and
vulnerable to bias due to data availability and the inherent
challenge in control cohort selection. Regarding meta-
static rate, it is possible that the screenings in the current
study missed some mcSCCs even during the selected
10-year period. On the other hand, the incidence of cSCC
reported by the Finnish Cancer Registry is slightly lower
than the actual incidence, due to the fact that the registry
does not take into account multiple cSCCs in the same
patient. The proportion of patients with co-malignancy
in the non-metastatic patient cohort is erroneously high
due to the formulation of the cohort, which partially ex-
plains the relatively poor prognosis in the non-metastatic
patient cohort. A proportion of primary meSCCs and even
more metastases were diagnosed in 2014 or later, which
accounts for the high percentage of censored patients in
the survival analyses. Additional weaknesses include
the lack of sufficient information about features such as
Breslow depth of tumours, which also affect the accuracy
of tumour staging.

Conclusion

This relatively large and comprehensive retrospective
cohort study characterizes risk and prognostic factors for
mcSCC. The results support previous observations on
mcSCC and identify new risk factors at the patient and
tumour level. The metastatic rate of 2.28% is in line with
previous results regarding general populations, and the OS
empbhasizes the poor prognosis of mcSCC. It is notable that
metastases occur early, but the ability of current staging
systems to predict the risk of metastasis is suboptimal. A
negative correlation between metastasis risk and cSCC
precursor lesions and BCC is indicated. In addition, the
majority of patients with mcSCCs have no prior history of
¢SCC. The risk of metastasis correlates significantly with
invasion depth of the primary ¢cSCC, and use of Clark’s
level as a measurement tool is justified. Distinguishing
the preauricular region from the rest of the cheek is sug-
gested. Further studies are warranted to evaluate the use
of low-dose aspirin and isosorbide mono-/di-nitrate in
lowering the risk of metastasis. Finally, novel biomarkers
for metastatic risk assessment are needed in addition to
conventional histological and clinical factors (39-43).
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