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To the Editor,

The incidence of non-melanoma skin cancer (NMSC)
is described as rising worldwide (1). In a recent data
analysis up to 2019, the annual incidence increase
for cutaneous squamous cell carcinoma (cSCC) was
estimated at 2.06% worldwide, with an even greater
increase in countries with high socioeconomic status (2).
However, the global outbreak of the COVID-19 pande-
mic in 2020 made it impossible to observe the further
natural epidemiological development of this cutaneous
neoplasia. Although a decline in tumour incidence was
observed in many medical fields at the beginning of
the COVID-19 pandemic (3), the incidence of ¢SCC in
Europe did not show a significant reduction compared
with 2019 according to a recent meta-analysis (4). Only
a few data on the impact of the SARS-CoV-2 pandemic
on c¢SCC incidence in Germany have been reported.
It has been shown that inpatient surgical treatment for
NMSC decreased by about 12—16% during the first year
of the pandemic compared with 2019 (5, 6). Our working
group found no decrease in the annual number of cSCCs
in 2 German tumour centers in 2020 and 2021 compared
with the year before the COVID-19 pandemic, but there
was an increase of particularly thick tumours (> 6 mm
tumour thickness) in both years, which could indicate a
possible influence of the SARS-CoV-2 pandemic on the
management of patients with cSCC (7). Information on
the epidemiological development of cSCC in Europe and
particularly in Germany after the end of the COVID-19
pandemic is currently very limited. Therefore, we in-
vestigated the number and clinical as well as histological
characteristics of newly diagnosed ¢SCCs in the years
2022 and 2023 (post-COVID-19 era) and compared
them with the already available data from 2019 to 2021
in 2 board-certified skin cancer centers in North Rhine-
Westphalia (Wuppertal and Oberhausen) (7).

The project has been approved by the responsible
ethics committee of University Witten/Herdecke (appli-
cation number S-235/2021). For statistical analysis IBM
SPSS Statistics (version 29.0, IBM Corp, Armonk, NY,
USA) was used. Descriptive statistics of metric scaled
data were given by mean and standard deviation (SD).
Group comparisons were performed using ANOVA and
t-test to compare the groups with each other. The distri-

bution of categorical data was presented in absolute and
relative frequencies and compared between groups using
a y test. All statistical hypothesis testing was two-tailed
with a significance level of 0.05.

Neither the age nor the gender distribution of affec-
ted patients from 2020 to 2023 differed from those in
2019, indicating no changes in the patient population
before, during, and after the end of the COVID-19
pandemic (Table I). The tumour thickness of the diag-
nosed tumours increased from 3.0+3.0 mm in 2019 to
3.5+3.4 mm in 2020, which proved to be statistically
significant (p=0.042). Although there was no significant
difference in tumour thickness in 2021 compared with
2019 (p=0.185), tumour thickness increased to 3.5+2.9
mm and 3.7+3.3 mm in 2022 and 2023, respectively,
which was again statistically significant (»p=0.018 and
p=0.004). Regarding the annual number of thick tumours
(tumour thickness > 6 mm), significantly more of these
tumours were diagnosed in 2021 and 2023 compared with
2019 (p=0.042 and p=0.041, respectively). Although
there was also an increase in thick tumours in 2020
(13.5%) and 2022 (13.7%) compared with 2019 (8.2%),
this was not statistically significant. In addition, there
was a significant shift in the pT stages in 2021, 2022, and
2023 compared with 2019, with a decrease in pT1-stage
tumours and an increase in pT2-stage tumours (Table I).
There was also an important development in the total
number of newly diagnosed cSCCs per year. During the
COVID-19 pandemic, there was a slow increase in the
number of tumours per year by 6.8% and 1.1% in 2020
and 2021 respectively compared with each preceding
year. After the end of the SARS-CoV-2 pandemic, there
was a slightly stronger increase of 9.5% in 2022, but a
dramatic increase of 29.4% in the number of tumours in
2023 (Fig. 1).

Although there are some reports of large or high-risk
¢SCCs during the COVID-19 pandemic in European
countries (8—10), most of the available data suggest
that surgical procedures for cSCC across Europe were
provided during the SARS-COV-2 pandemic without a
significant delay (4, 10). However, analyses of ¢cSCC
incidence in the post-COVID-19 era are scarce. In line
with currently available data, we found no demographic
changes in affected patients during and after the COVID-
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Table I. Clinical characteristics of patients, number and percentage of newly diagnosed cutaneous squamous cell carcinomas (cSCCs),
tumour thickness (mm), pT stages, and degrees of differentiation and keratinization (grading)

Year

Factor 2019 2020 2021 2022 2023 p-value
Tumour thickness, mm, mean+SD 3.0+3.0 3.5+3.4%* 3.3+3.1 3.5+2.9%* 3.7+£3.3%* 0.045%*
Age, years, mean+SD 80.8+9.2 80.8+10.2 80.3+9.4 81.9+8.3 80.7+9.2 0.146
Total number of newly diagnosed cSCCs, n (%) 340 363 367 402 520
Tumour stage*, n (%

pT1 290 (85.3) 293 (80.7) 292 (79.6)** 321 (79.9)** 397 (76.3)** 0.009%**

pT2 14 (4.1) 34 (9.4) 53 (14.4)** 56 (13.9)** 76 (14.6)**

pT3 28 (8.2) 33 (9.1) 12 (3.3)** 10 (2.5)** 22 (4.3)**

N/A 8 (2.4) 3(0.8) 10 (2.7)** 15 (3.7)** 25 (4.8)**
Tumour grading, n (%)

1 145 (42.6) 161 (44.4) 156 (42.5) 180 (44.8) 226 (43.4) 0.095

2 156 (45.9) 161 (44.4) 170 (46.3) 152 (37.8) 210 (40.4)

3 25(7.4) 31 (8.5) 29 (7.9) 53 (13.2) 57 (11.0)

N/A 14 (4.1) 10 (2.7) 12 (3.3) 17 (4.2) 27 (5.2)
Tumour thickness, n (%)

<6 mm 312 (91.8) 314 (86.5) 313 (85.3)** 347 (86.3) 446 (85.8)** 0.273

> 6 mm 28 (8.2) 49 (13.5) 54 (14.7)** 55 (13.7) 74 (14.2)%*

Perineural invasion 2 (0.6) 3(0.8) 1(0.3) 5(1.2) 1(0.2) 0.268
Desmoplasia 2 (0.6) 0(0) 3(0.8) 4 (1.0)** 6 (1.2)** < 0.001%**
Gender

Male 230 (67.6) 265 (73.0) 243 (66.2) 265 (65.9) 358 (68.9) 0.218

Female 110 (32.4) 98 (27.0) 124 (33.8) 137 (34.1) 172 (33.1)

N/A: data not recorded or not available. *According to the 8th edition AJCC/UICC staging classification (2017).**Statistically significant change compared with the year

2019 (p < 0.05).

19 pandemic regarding age and gender distribution.
While we noticed a shift in pT stages towards slightly
more advanced tumours and an increase in tumour thick-
ness during the COVID-19 pandemic, this trend conti-
nued into 2023 after the SARS-COV-2 pandemic ended,
so it remains unclear whether this is a general trend and
not a pandemic-related effect. Notable, however, is the
dramatic increase in newly diagnosed cSCCs in 2023: by
29.4% compared with the previous year. A clear explana-
tion for this finding does not seem possible to the authors.
A postponement effect after the COVID-19 pandemic
may be possible to a certain extent, so that patients con-
sulted a healthcare professional only after the end of the
SARS-CoV-2 pandemic. Furthermore, unlike melanoma,
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¢SCC lesions can usually be recognized by patients
themselves, as tumours are associated with exophytic
growth or bleeding, which usually leads patients to seek
medical consultation. However, this fact alone does not
explain the dramatic increase in incidence in combination
with a higher tumour thickness and increased number
of tumours with a thickness of over 6 mm in 2023. To
summarize, we found a trend towards high-risk ¢SCC
and an over-proportional increase in ¢SCC incidence
after the end of the SARS-COV-2 pandemic in 2 board-
certified skin cancer centers in Germany. Whether these
changes are attributable to the COVID-19 pandemic or
represent a general development in Western society must
be identified in further longitudinal studies.
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Fig. 1. Number of newly diagnosed cutaneous squamous
cell carcinomas (cSCCs) by year at 2 board-certified skin
cancer centers in North Rhine-Westphalia (Wuppertal and
Oberhausen). The percentage increase in new cases is shown
compared with the corresponding previous year.
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