
Citation: Kostner, L.; Cerminara, S.E.;

Pamplona, G.S.P.; Maul, J.-T.;

Dummer, R.; Ramelyte, E.; Mangana,

J.; Wagner, N.B.; Cozzio, A.; Kreiter,

S.; et al. Effects of COVID-19

Lockdown on Melanoma Diagnosis

in Switzerland: Increased Tumor

Thickness in Elderly Females and

Shift towards Stage IV Melanoma

during Lockdown. Cancers 2022, 14,

2360. https://doi.org/10.3390/

cancers14102360

Academic Editor: Jose Manuel Lopes

Received: 5 April 2022

Accepted: 6 May 2022

Published: 10 May 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

cancers

Article

Effects of COVID-19 Lockdown on Melanoma Diagnosis in
Switzerland: Increased Tumor Thickness in Elderly Females
and Shift towards Stage IV Melanoma during Lockdown
Lisa Kostner 1,†, Sara Elisa Cerminara 1,†, Gustavo Santo Pedro Pamplona 2,3,† , Julia-Tatjana Maul 4,
Reinhard Dummer 4 , Egle Ramelyte 4, Johanna Mangana 4, Nikolaus Benjamin Wagner 5 , Antonio Cozzio 5,
Saskia Kreiter 5, Angelika Kogler 5, Markus Streit 6, Anja Wysocki 7, Alfred Zippelius 8,9, Heinz Läubli 8,9,
Alexander Andreas Navarini 1 and Lara Valeska Maul 1,*

1 Department of Dermatology, University Hospital of Basel, 4031 Basel, Switzerland; lisa.kostner@usb.ch (L.K.);
sara.cerminara@usb.ch (S.E.C.); alexander.navarini@usb.ch (A.A.N.)

2 Department of Ophthalmology, University of Lausanne, 1004 Lausanne, Switzerland;
gsppamplona@gmail.com

3 Department of Health Sciences and Technology, ETH Zurich, 8092 Zurich, Switzerland
4 Department of Dermatology, University Hospital of Zurich, 8091 Zurich, Switzerland;

julia-tatjana.maul@usz.ch (J.-T.M.); reinhard.dummer@usz.ch (R.D.); egle.ramelyte@usz.ch (E.R.);
johanna.mangana@usz.ch (J.M.)

5 Department of Dermatology, Cantonal Hospital of St. Gallen, 9000 St. Gallen, Switzerland;
nikolaus.wagner@kssg.ch (N.B.W.); antonio.cozzio@kssg.ch (A.C.); saskia.kre@gmail.com (S.K.);
angelika.kogler@stud.medunigraz.at (A.K.)

6 Department of Dermatology, Cantonal Hospital of Aarau, 5001 Aarau, Switzerland; markus.streit@ksa.ch
7 Department of Dermatology, Cantonal Hospital of Lucerne, 6000 Lucerne, Switzerland; anja.wysocki@luks.ch
8 Department of Theragnostics, Division of Oncology, University Hospital Basel, 4031 Basel, Switzerland;

alfred.zippelius@usb.ch (A.Z.); heinz.laeubli@usb.ch (H.L.)
9 Laboratory of Cancer Immunology and Immunotherapy, Department of Biomedicine, University of Basel,

University Hospital of Basel, 4031 Basel, Switzerland
* Correspondence: laravaleska.maul@usb.ch; Tel.: +41-61-265-40-80
† These authors contributed equally to this work.

Simple Summary: Concerns about potential diagnostic delays due to pandemic-related disruptions
were expressed early during the COVID-19 outbreak. In the present study, we investigated the impact
of the Swiss COVID-19 lockdown between March and June 2020 on newly diagnosed melanomas.
Our main findings include a short-term rise in melanoma diagnoses after the major lift of social
lockdown restrictions. Further, the analyzed prognostic factor for melanomas, the Breslow thickness,
was greater in elderly female patients during the lockdown compared to the pre- and post-lockdown
period. In addition, proportionally more stage IV melanomas were diagnosed during the lockdown
period. Our study highlights the need for an adjusted management of cancer patients in future
pandemic management strategies.

Abstract: At the early stages of the COVID-19 outbreak in 2020, Switzerland was among the coun-
tries with the highest number of SARS-CoV2-infections per capita in the world. Lockdowns had
a remarkable impact on primary care access and resulted in postponed cancer screenings. The
aim of this study was to investigate the effects of the COVID-19 lockdown on the diagnosis of
melanomas and stage of melanomas at diagnosis. In this retrospective, exploratory cohort study,
1240 patients with a new diagnosis of melanoma were analyzed at five tertiary care hospitals in
German-speaking Switzerland over a period of two years and three months. We compared the
pre-lockdown (01/FEB/19–15/MAR/20, n = 655) with the lockdown (16/MAR/20–22/JUN/20,
n = 148) and post-lockdown period (23/JUN/20–30/APR/21, n = 437) by evaluating patients’ de-
mographics and prognostic features using Breslow thickness, ulceration, subtype, and stages. We
observed a short-term, two-week rise in melanoma diagnoses after the major lift of social lockdown
restrictions. The difference of mean Breslow thicknesses was significantly greater in older females
during the lockdown compared to the pre-lockdown (1.9 ± 1.3 mm, p = 0.03) and post-lockdown
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period (1.9 ± 1.3 mm, p = 0.048). Thickness increase was driven by nodular melanomas (2.9± 1.3 mm,
p = 0.0021; resp. 2.6 ± 1.3 mm, p = 0.008). A proportional rise of advanced melanomas was observed
during lockdown (p = 0.047). The findings provide clinically relevant insights into lockdown-related
gender- and age-dependent effects on melanoma diagnosis. Our data highlight a stable course in
new melanomas with a lower-than-expected increase in the post-lockdown period. The lockdown
period led to a greater thickness in elderly women driven by nodular melanomas and a proportional
shift towards stage IV melanoma. We intend to raise awareness for individual cancer care in future
pandemic management strategies.

Keywords: COVID-19; lockdown; melanoma; diagnostic delay; Breslow thickness; age; gender

1. Introduction

Since the beginning of 2020, the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) has caused devastating implications for human health. Many governments
announced lockdown strategies to curb the global spread, creating severe impacts on
mental health, global economy, educational and healthcare systems [1]. While the health
care system focused primarily on SARS-CoV-2 and emergency cases, coronavirus disease
2019 (COVID-19) lockdown measures had a remarkable effect on primary care access.
During the pandemic, many countries around the globe postponed or even cancelled
their elective cancer screening programs. Recent studies show that lockdown-induced
postponement of oncological screenings resulted in an alarming detection drop in multiple
cancer entities. Data provided by the Belgian Cancer Registry reported a total decrease of
44% in the diagnosis of invasive cancers in April 2020 compared to the previous year. The
largest decline was observed in the diagnosis of non-melanoma skin cancer and melanoma
compared to other cancer types, especially in the older population [2]. A significant decrease
in melanoma diagnoses during the first lockdown months in 2020 was also observed with
concern in the UK and the USA [3,4]. According to a survey by the Global Coalition for
Melanoma Patient Advocacy, dermatologists from 36 different countries estimated that one
fifth (21%) of melanoma cases remained undiagnosed throughout the COVID-19 pandemic
in 2020, implying an estimated 60,000 undiagnosed melanomas worldwide [5]. Moreover,
a Greek study found a significantly higher-than-expected percentage of newly diagnosed
advanced melanomas in the stages IIC, III and IV after the lockdown in 2020 in comparison
to previous years [6]. Similar observations with a rise of more advanced melanomas after
lockdown have been reported in several European countries [7–10].

These pandemic-associated disruptions of cancer care raised worldwide concerns
about delays of melanoma diagnosis early on, which may be associated with an increase
in morbidity and mortality [11]. An early diagnosis of cancer increases the chances of
an effective treatment outcome, especially for melanoma, and skin cancer screenings
with dermoscopy are cornerstones in their management [12]. Tumor thickness represents
the most important prognostic factor for melanoma [13]. Thus, any delay in diagnosis
resulting in increased tumor thickness and ulceration is correlated with the risk of a
worsened outcome.

Whether routine skin cancer screenings reduce the melanoma-related burden of disease
remains a controversial debate [14–16]. The postponement and cancellation of skin cancer
screenings during the global pandemic [7,17,18] might, for the first time, provide insight
into the value of elective cancer screenings. According to the EADV’s (European Academy
of Dermatology and Venereology) melanoma task force for the management of melanoma
patients, elective skin cancer screenings for individuals with increased melanoma risk were
recommended to be extended by a maximum of 2–3 months during the pandemic [19]. The
duration of COVID-19 lockdowns highly varied throughout Europe: 42 days in the first
wave in Switzerland, 70 days in Italy, 103 in England, and 112 days in Wales [20].
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Even though Switzerland was among the countries with the highest incidence of SARS-
CoV-2-infections per capita at the early stages of the COVID-19 outbreak [11], no studies
have yet been conducted on the pandemic’s effect on melanoma diagnoses. In the present
study, we investigated the impact of the first COVID-19-related lockdown restrictions on
melanoma diagnosis in Switzerland by focusing on the divergence in melanoma diagnoses
in the pre- and post-lockdown phase. We examined whether there were points in time at
which the rate of melanoma diagnoses differed significantly, by inspecting the time series
of the moving average of the number of melanoma diagnoses. The aim of the study was
also to highlight potential gender- and age-specific differences in prognostic factors of
primary invasive melanomas due to the lockdown by analyzing whether Breslow thickness,
presence of ulceration, and stage were dependent on the period in which the diagnosis
was made.

2. Materials and Methods
2.1. Study Design and Population

In this retrospective, exploratory cohort study, we obtained clinical data from all adult
patients with newly diagnosed invasive primary cutaneous melanoma from five tertiary
referral centers in German-speaking Switzerland: University Hospitals of Basel and Zurich,
as well as the Cantonal Hospitals of Aarau, Lucerne, and St. Gallen. Exclusion criteria were
melanomas in situ and lack of written informed consent which were applied by each center
before transferring the according information to the data base. The available data were
curated and their quality was assured prior to the analysis.

We analyzed the cases, diagnosed over a period of two years and three months
centered on the lockdown onset, using the official date as announced by the Swiss Fed-
eral Council when nationwide lockdown measures were established (16/MAR/20) [21].
We collected data from 01/FEB/19 to 30/APR/21 at the considered tertiary referral cen-
ters in Switzerland. We used this interval because it comprised data collected during
the first lockdown period due to COVID-19 in Switzerland, as well as a considerable
amount of data collected before and after the lockdown. We defined three periods of
interest in this study: pre-lockdown, lockdown, and post-lockdown. The pre-lockdown
period (01/FEB/19–15/MAR/20) was defined as the interval before the lockdown, fol-
lowed by the lockdown period (16/MAR/20–22/JUN/20) and the post-lockdown period
(23/JUN/20–30/APR/21). The lockdown period in Switzerland was defined as a period
when severe restrictions were imposed on the gastronomic, educational, commercial, and
entertainment sectors, excluding grocery stores and health care facilities. In terms of medi-
cal interventions, only emergency and urgent procedures were allowed [22]. The first lift of
restrictions in Switzerland (after 42 days) comprised elective medical procedures, such as
skin cancer screenings (27/APR/20) [22]. The second lift of restrictions, the largest after the
first outbreak in Switzerland, allowed certain social gatherings (e.g., funerals), outpatient
treatments and personal services (22/JUN/20) [22]. The data included individual demo-
graphic (age and gender), clinical (date of melanoma diagnosis), and histopathological
information (melanoma subtype, Breslow thickness, ulceration, stage according to the
American Joint Committee on Cancer, 8th edition), provided by the internal clinical and
histopathological records.

2.2. Data Analysis
2.2.1. Time Series of Diagnosed Melanomas

We investigated whether there were timepoints in which the rate of melanoma diagnoses
differed substantially within the whole interval of data collection (01/FEB/19–30/APR/21).
The rate of melanoma diagnoses was calculated as the moving 7-day average of diagnosed
melanomas within the considered interval. Data points were identified as outliers if they
were above or below three standard deviations from the mean [23].
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2.2.2. Dependence of Breslow Thickness and Ulceration on the Time of Diagnosis

We used linear mixed models and generalized linear mixed models to investigate
the dependence of the Breslow thickness and ulceration, respectively, on the time of
diagnosis, as well as the patients’ gender and age. These models were used due to the
hierarchical structure of the measurements within each hospital. Hence, we defined Period,
Gender, and Age as fixed factors, with Age being a continuous variable, as well as Hospital
as the random factor. Period was defined as the pre-lockdown, lockdown, and post-
lockdown. We log-transformed the Breslow thickness to not violate the assumption of
normality of residuals in linear mixed models. We report interactions containing the factor
Period, because of the interest in the dependence of the measures on the lockdown period.
Because of the continuous variable Age, we performed post-hoc analyses to determine
pairwise differences with Age defined as “young” (mean age minus one standard deviation),
“average” (mean age), and “old” (mean age plus one standard deviation), following the
convention described in [24,25]. Post-hoc significant differences were identified according
to a p < 0.05, Tukey-corrected for multiple comparisons. The dependences of Breslow
thickness and ulceration on Time were also investigated separately for the melanoma
subtypes and stages of diagnosed melanomas (AJCC 8th ed. stage I–IV). Data from subjects
with missing relevant information were excluded from each analysis.

2.2.3. Influence of Lockdown Period on the Proportional Distribution of Stage of
Diagnosed Melanoma and Corresponding Age

We investigated the dependence of the stage of diagnosed melanoma and the time
of diagnosis, i.e., pre-lockdown, lockdown, and post-lockdown. We also investigated the
dependence of the stage of melanoma and the patient′s age on the time of diagnosis. Stages
of diagnosed melanoma were divided into the stages I, II, III, and IV, according to the AJCC
8th ed. classification. The factor Period was defined as the pre-lockdown, lockdown, and
post-lockdown, as described in the analysis in 2.2.2. The factor Age was divided into three
subgroups (<58 y.o., 58–72 y.o., and >72 y.o.). The age cut-offs were set according to the
terciles of the sample to maintain the age groups with approximately the same number of
subjects. Differences in the proportion were considered significant according to chi-square
tests and level of significance of 0.05.

3. Results
3.1. Patient Characteristics

Data from 1240 melanoma patients (741 men [59.8%], mean age = 64.0 ± 15.4 y.o.)
were included in the study (Table 1). The Breslow thickness of each patient was collected
(median = 1.2 mm [Q1−Q3 = 0.7–2.6], mean = 2.2 mm ± 3.2 mm). Most melanomas were
non-ulcerated (914 [73.7%]) and had either a superficial spreading (543 [43.8%]) or a nodular
(230 [18.5%]) subtype.

To illustrate the detected stability of newly diagnosed melanomas during lockdown,
we compared equal time intervals to the three-month duration of the lockdown in this
sub-analysis. During this 9-month-interval, a total of 445 new melanomas were diagnosed.
Within all predefined three equal 3-month-periods, the sample size remained stable with
143 patients out of 445 (32.1%) before lockdown, during the three-month lockdown with
149 out of 445 (33.5%), and 153 out of 445 (34.4%) three months after the lockdown.
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Table 1. Characteristics of patients with invasive primary cutaneous melanoma.

Characteristics n = 1240
Mean age in years (SD) 64 (±15.4)

Female 497 (40.0)
Male 741 (59.8)Gender (n, %)

Not specified 2 (0.2)
Aarau 152 (12.3)
Basel 195 (15.7)

Lucerne 130 (10.5)
St. Gallen 184 (14.8)

Number of patients grouped
by hospital in which diagnosis

was received (n, %)
Zurich 579 (46.7)
Total 1.2 (0.7–2.6)

Women 1.1 (0.6–2.2)
Men 1.4 (0.8–2.8)

Pre-lockdown 1 1.2 (0.6–2.6)
Women 1.1 (0.5–2.1)

Men 1.4 (0.7–2.8)
Lockdown 1 1.4 (0.7–3.0)

Women 1.2 (0.7–3.0)
Men 1.4 (0.7–3.0)

Post-lockdown 1 1.2 (0.8–2.5)
Women 1.2 (0.7–2.4)

Breslow thickness (median,
(Q1–Q3)) [mm]

Men 1.3 (0.8–2.7)
Stage I 695 (57.0)

IA 461 (37.2)
IB 234 (18.9)

Stage II 254 (20.5)
IIA 115 (9.3)
IIB 88 (7.1)
IIC 51 (4.1)

Stage III 233 (18.8)
IIIA 46 (3.7)
IIIB 63 (5.1)
IIIC 114 (9.2)
IIID 8 (0.7)

III (not specified) * 2 (0.2)
Stage IV 54 (4.4)

Stage (8th edition AJCC; n, %)

Stage not specified 4 (0.3)
Yes 240 (19.4)
No 914 (73.7)Ulceration (n, %)

Not specified 86 (6.9)
Superficial spreading 543 (43.8)

Nodular 230 (18.5)
Lentigo maligna 144 (11.6)

Acral 43 (3.5)
Others ** 38 (3.1)

Amelanotic 13 (1.0)

Melanoma subtype (n, %)

Not specified 229 (18.5)
Note: 1 Pre-lockdown period = 01/FEB/19–15/MAR/20, lockdown period = 16/MAR/20–22/JUN/20, post-
lockdown period = 23/JUN/20–30/APR/21. * Substage was not reported. ** Others = Spindle cell melanoma,
blue naevus melanoma, ex naevus melanoma, desmoplastic melanoma, naevoid melanoma, mixed epithelioid
spindle cell melanoma. N = sample size, SD = standard deviation, Q1 and Q3 = quartile 1 and quartile 3, resp.

3.2. Time Series of Melanoma Diagnosis in Switzerland Relative to COVID-19 Lockdown

We observed a significantly higher number of melanoma diagnoses in Switzerland
after the lift of major restrictions (Figure 1). In contrast, we observed no significant differ-
ences in the rate of melanoma diagnoses right after the lockdown onset (16/MAR/20) or
right after the lift of restrictions on medical procedures (27/APR/20). Furthermore, no
gender-specific differences were identified in the time series of melanoma diagnoses.
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Figure 1. Time series of newly diagnosed melanomas relative to COVID-19 lockdown in Switzerland:
A significantly higher rate of diagnosed melanomas was observed after the lift of major restrictions.
The green line shows the rate, i.e., the moving 7-day average of diagnosed melanomas, considering a
period of two years and three months centered on the official lockdown onset (16/MAR/20). The
yellow lines represent three standard deviations above and below the mean of the considered interval.
The shaded red area represents the lockdown period in Switzerland, defined here as the period
between the official lockdown onset and the date for the major lift of restrictions (22/JUN/20). The
black dashed line represents the date of the lift of medical restrictions (27/APR/20).

3.3. Effects of COVID-19 Lockdown on Thickness and Subtype of Diagnosed Melanomas
in Switzerland

We observed a significant interaction between the factors Period, Gender, and Age
(F(21,182) = 3.15, p = 0.04). Post-hoc analysis showed that the Breslow thickness was signifi-
cantly greater in older female patients when diagnosed during the lockdown compared
to the pre-lockdown (1.9 ± 1.3 mm, p = 0.03) and post-lockdown (1.9 ± 1.3 mm, p = 0.048)
periods in Switzerland (Figure 2A, Table 2). Furthermore, Breslow thickness diagnosed
during pre-lockdown was greater in male compared to female patients (1.2 ± 1.1 mm,
p = 0.04) at average age. Finally, Breslow thickness diagnosed during lockdown was greater
in female compared to male patients (1.8 ± 1.3 mm, p = 0.019) at old age.

When melanomas were stratified into subtypes, we noticed that the result of greater
Breslow thickness in older women was driven by the nodular type of melanoma (Figure 2B,
Table 2). We observed a significant interaction between the factors Period, Gender, and
Age only for nodular melanoma (F(2,209) = 4.49, p = 0.012). Post-hoc analysis showed that
the difference in Breslow thickness of newly diagnosed nodular melanomas was greater
in older female patients during lockdown compared to the pre-lockdown (2.9 ± 1.3 mm,
p = 0.0021) and post-lockdown periods (2.6 ± 1.4 mm, p = 0.008). At average (p = 0.03) and
old (p = 0.0013) ages, Breslow thickness diagnosed during lockdown was greater in female
compared to male patients (1.7 ± 1.3 mm and 3.3 ± 1.4 mm, respectively).
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Figure 2. Age- and gender-dependent differences in melanoma diagnosis relative to the COVID-
19 lockdown in Switzerland; post-hoc analysis showed increased tumor thickness in older women
among all melanoma subtypes (A) and especially regarding the nodular melanoma subtype (B) during
lockdown period. The logarithm of the melanoma thickness is plotted as function of age, gender, and
lockdown periods. Asterisks indicate significant differences in the diagnosed melanoma thickness
according to post-hoc analyses (* lockdown minus pre-lockdown in older female p = 0.03, * lockdown
minus post-lockdown in older female p = 0.048; ** lockdown minus pre-lockdown in older female
p = 0.0021, ** lockdown minus post-lockdown in older female p = 0.008). Note: Number of patients
in A: female pre-lockdown: 271, lockdown: 62, post-lockdown: 164 and male pre-lockdown: 383,
lockdown: 86, post-lockdown: 272; in B: female pre-lockdown: 43, lockdown: 14, post-lockdown: 32
and male pre-lockdown: 73, lockdown: 20, post-lockdown: 48.

Table 2. Significant pairwise differences for Breslow thickness in post-hoc analysis for significant
interactions containing lockdown period as a factor.

All Melanoma Subtypes (n = 1240)
Interaction Period × Gender × Age—F(2,1182) = 3.15, p = 0.04

Period Gender Age Difference
± SE [mm] DoF n p-Value

Lockdown minus
pre-lockdown Female Old

1.9 ± 1.3 207 333 0.03

Lockdown minus
post-lockdown 1.9 ± 1.3 133 226 0.048

Pre-lockdown Female
minus male

Average −1.2 ± 1.1 1183 654 0.045
Lockdown Old 1.8 ± 1.3 1174 148 0.019

Nodular Melanoma (n = 230)
Interaction Period ×Gender ×Age—F(2,209) = 4.49, p = 0.012

Period Gender Age Difference
± SE [mm] DoF n p-Value

Lockdown minus
pre-lockdown Female Old

2.9 ± 1.3 39 57 0.0021

Lockdown minus
post-lockdown 2.6 ± 1.4 41 46 0.008

Lockdown Female
minus male

Average 1.7 ± 1.3 196 34 0.03
Old 3.3 ± 1.4 133 34 0.0013

AJCC Stage II (n = 254)
Interaction Period ×Gender ×Age—F(2,173) = 3.39, p = 0.04

Period Gender Age Difference
± SE [mm] DoF n p-Value

Lockdown Female
minus male Old 2.2 ± 1.4 160 27 0.016

Note: Black cells represent inferential statistics from significant three-way interactions Period × Gender ×
Age in the Breslow thickness of diagnosed melanoma for all melanoma subtypes (top), as well as only for
nodular melanomas (middle) and for melanomas classified as stage II (bottom), according to the AJCC. The
white cells represent significant pairwise differences for Breslow thickness in post-hoc analyses following the
significant interactions reported in the black cells. SE = standard error of the model; DoF = degrees of freedom;
n = sample size.
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When the melanomas were separated into AJCC 8th ed. stages (Figure 3, Table 1), we
observed a significant interaction between the factors Period, Gender, and Age only for
stage II melanomas (F(2,173) = 3.39, p = 0.04). Post-hoc analysis showed that the Breslow
thickness diagnosed during lockdown was greater in female compared to male patients
(2.2 ± 1.4 mm, p = 0.016) at older age.
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Figure 3. Age- and gender-dependent differences in the diagnosis of melanomas relative to the
COVID-19 lockdown in Switzerland, considering stratification of melanomas in AJCC stages.
(A) Stage I, (B) Stage II, (C) Stage III, (D) Stage IV. Effects of lockdown on the diagnosed melanoma
thickness for older female patients were found only for stage II melanoma.

No significant main effects or interactions between factors were detected for the
presence of ulceration, considering either all data stratified by melanoma subtype or by
AJCC 8th ed. stage (p > 0.05).

3.4. Stage-Dependent Effects on the Melanoma Diagnosis Relative to COVID-19 Lockdown

The proportional distribution of stages of diagnosed melanoma was different during
the lockdown period compared to the other periods considered [χ2(6) = 12.8, p = 0.047].
While post-hoc analysis indicated no significant differences, stage IV melanomas diagnosed
during the lockdown period exhibited the largest residual (2.30) compared to the other
melanoma stages (Figure 4). The age of the patients diagnosed with melanoma was not
different across all periods relative to lockdown [χ2(4) = 1.09, p = 0.9] (Figure 5).
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Figure 4. The proportion of the stages of diagnosed melanomas differed over time relative to
the COVID-19 lockdown in Switzerland. The proportion of stage IV diagnosed melanomas was
significantly higher during lockdown period (asterisk shows the cell with the largest residual).
Chi-square test for stages grouped in I, II, III, and IV; p = 0.047).
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Figure 5. Age- and gender-dependent distribution of diagnosed melanomas relative to COVID-19
period in Switzerland. The proportion of diagnoses did not change before, during and after the
COVID-lockdown period. Age groups are defined as young (<58 years), average (58–72 years) and
old (>72 years).

4. Discussion
4.1. Main Findings

In this retrospective, exploratory cohort study, we found several effects of the COVID-
19 lockdown period on the diagnosis of melanoma in Switzerland. First, we observed a
significantly higher rate of melanoma diagnoses after the lift of major restrictions. Second,
we found that the Breslow thickness was diagnosed greater in older female patients during
the lockdown compared to no-lockdown periods, and that this result is driven by the
diagnosis of nodular melanomas. Finally, we showed that a more advanced stage of
melanoma was diagnosed during the lockdown period.
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4.2. Perspective

Worldwide concern is growing over an impending cancer pandemic as diagnosis
delay is linked to a rising mortality rate during the COVID-19 pandemic [26]. Our study
showed an increase in the rate of newly diagnosed melanomas immediately after the lift
of major social restrictions in Switzerland. During the rest of our observation period, we
observed no significant differences in the rate of new melanoma diagnoses. We assume
that due to lockdown measures and the lack of skin cancer screenings, certain patients
have experienced a delay, even if not quantified statistically, which has led to the rapid
increase in new melanoma cases after the lift of major restrictions in our study. Various
studies pointed out that the delay in the diagnosis of melanomas due to COVID-19-related
restrictions was associated with a reduction in the number of skin cancer diagnoses of up to
60% [6,27,28]. Among all cancers, cutaneous malignancies were the ones with the highest
number of missed diagnoses with a diagnostic decrease of 56.7% in 2020 vs. 2019 [27].
While we observed no differences in the rate of melanoma diagnoses during the lockdown
period, dermatologists in London even observed an increased melanoma detection rate.
The authors linked the increase in the number of cases to a heightened self-perception of pa-
tients [29]. We assume that young patients showed an increased self-perception and would
rather consult doctors whereas older patients avoided any social contacts due to fear of
infection, leading to the short-term peak of newly diagnosed melanomas immediately after
the lift of major restrictions. Whereas our findings demonstrate a quick return to average
numbers after the peak, a recent study from the United States described a more constant
and slowly growing rebound in consultations, yet without returning to normality [30].
While pandemic restrictions were imposed all over the world, measurements varied from
country to country and the impacts of COVID were multifaceted, explaining the regional
variety of differences. More severely COVID-19-affected regions such as Northern Italy
reported a more significant reduction in melanoma diagnoses [8,31]. A study comparing
COVID-19 mortality rates across Europe also highlighted that some countries (e.g., Italy
and Spain) had slightly stricter lockdown measurements than others [32]. Similar to our
findings, rates of newly diagnosed melanomas did not differ significantly in Southern Italy,
justified by less fear in areas with lower COVID incidences [8]. Even though an upsurge in
teledermatology was observed during the COVID era, which might have also led to the
stable melanoma detection rates in our study, physical consultation remains more accurate
in the detection of potentially malignant skin lesions and might countermeasure delays in
direct comparison with teleconsultations [33,34].

We observed a greater tumor thickness among older female patients when diagnosed
during lockdown compared to the pre- and post-lockdown periods. Although from a
demographic point of view, gender-related differences in melanoma are well established
and suggest a female survival advantage [35–37], gender-specific differences in carcinoma
diagnosis during medical restrictions due to the pandemic need to be considered with
concern. From a socio-demographic perspective, especially older, poorer women under
inferior health conditions are more concerned and compliant with rules set by the gov-
ernment [38]. There is evidence that women present a higher level of understanding and
agreement regarding the implemented restriction measures compared to men [38], as well
as a higher level of fear regarding COVID-19, especially if already actively treated for
cancer [39]. However, contrary evaluations revealed an increased female representation
among melanoma patients during lockdown [6], suggesting that men seem less likely to
engage in preventive behaviors [40] or perform skin self-examination [41]. Higher age was
considered an influencing factor, showing a post-lockdown increase in Breslow thickness
among older patients (aged > 50 years) [7]. Another study has linked Breslow thickness to
patient-related factors such as higher age and living in a nursing home [42]. These find-
ings support our observations of thicker melanomas in elderly people during lockdown,
which in Switzerland occurred only in older females. Consequently, based on the observed
greater Breslow thickness in older women and previous gender-behavioral studies, we
support the hypothesis of a more fearful and reserved attitude in elderly females. Since no
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gender-related shifts in melanoma prevalence and incidence have been reported before the
pandemic in general and especially in Switzerland [43], our study highlights that gender
variances under pandemic conditions need further attention. Fear and insecurity in the face
of a potentially destructive disease might be one reason for delayed melanoma diagnosis
due to its impact on personal prevention and care [44,45]. A recent German questionnaire-
based evaluation highlighted the impact of fear by reporting that out of all hospital-related
postponements or cancellations, over 80% occurred out of anxiety and fear of a COVID-19
infection [44]. We emphasize the consideration of the role of anxiety and concern due to
COVID-19 in the context of delay in melanoma diagnosis [42].

Furthermore, we found that the increased Breslow thickness in females of older
ages was mainly driven by nodular melanomas. Besides known associations of a worse
outcome in nodular melanoma and increased thickness at diagnosis, a recent study sug-
gested histopathological differences in melanoma subtypes with an independent risk
factor for death in nodular melanoma [46]. Similar to our findings, an Italian study re-
ported an increased proportion of nodular melanoma in the post-lockdown period [7],
even though not further specified regarding gender aspects. In contrast to various previ-
ous observations [6–8], our data reveal no significant increase in tumor thickness among
men as well as in the occurrence of ulceration as prognostic factors of melanomas in the
post-lockdown period.

We observed that the proportion of AJCC stage IV melanomas in Switzerland in-
creased significantly during the lockdown phase. Similar findings with proportionally
more stage IIC-IV diagnosed melanomas were also observed in various previous studies
from Greece [6] and the USA [47]. In this regard, Tejera-Vaquerizo et al. have built a
lockdown-related upstaging model based on a linear rate of growth from stage T1 to T4
melanomas, estimating a 21% upstaging rate in the 1-month-delay-of-diagnosis group,
29% in the 2-month delay, and 45% in the 3-month-delay group [48]. Additionally, another
model based on Australian melanoma registry data estimated an 8% upstaging shift after
a 3-month delay and 32% after 6 months from T1 to T2 melanomas [49]. Regarding the
impact of delays in diagnosis on different cancer survival outcomes due to pandemic
restrictions, a modelling study from the UK estimated 3291–3621 additional deaths and
a total of additional 59,204–63,229 years of life lost within 5 years in breast, colorectal,
esophageal and lung cancer patients across different scenarios [11]. Contrary to our results,
a higher proportion of early-stage melanomas was detected during the UK’s lockdown,
where melanoma screenings were still provided even with ongoing restrictions, which
highlights the necessity of providing skin checks [29]. It remains to be elucidated whether
the higher-than-expected proportion of stage IV melanomas during lockdown in our study
reflects a rapid upstaging to more advanced stages or rather missing early stages of thin
melanomas. We postulate that the higher proportion of patients with more advanced
melanoma diagnosed during the lockdown (Figure 4) may have been a consequence of pa-
tients with lower-stage melanoma postponing their hospital visit. Such postponement was
observed in the higher rate of melanoma diagnoses directly after the removal of the major
restrictions (Figure 1). Even though the EADV Melanoma Task Force encourages melanoma
patients with stage 0-IIA to postpone their skin cancer screening for 2–3 months [19], we
emphasize that all patients should be animated to perform self-examination. Multiple
reasons may impact the delay of diagnosis during the pandemic, not only the withdrawal
of skin cancer screenings, but also, e.g., reprioritization of services, teleconsultations and
patient hesitancy.

4.3. Limitations

Multicenter studies are related to including only data from tertiary care hospitals
because of a lack of available cancer registry data reflecting the total Swiss melanoma
population. Regarding the COVID-19 incidence during the pandemic, there were also
differences within Switzerland between German-, French-, and Italian-speaking regions,
which were not taken into account in our analysis. Additionally, given the variety in
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the duration of lockdown and restrictions between countries, our findings need to be
interpreted with caution.

5. Conclusions

The outbreak of COVID-19 imposes major challenges for outpatient care of melanoma
patients. Our results provide clinically relevant insights about the potential effects of
a lockdown-related diagnostic delay of melanomas. Lockdown restrictions resulted in
gender- and age-dependent implications with older female patients being more likely to
experience a deterioration of prognostic factors. The proportional increase in stage IV
melanomas during lockdown supports the indispensability of an early detection of skin
cancer also in times of crisis. Our findings suggest complex decision-making during the
pandemic to be extremely cautious when dealing with cancer patients as well as to focus
on gender- and age-specific implications in future pandemic management strategies.

Author Contributions: Conceptualization, L.K., S.E.C. and L.V.M.; Data curation, L.K., S.E.C., J.-T.M.,
E.R., N.B.W., S.K., A.K., M.S., A.W. and L.V.M.; Formal analysis, G.S.P.P.; Investigation, L.K., S.E.C.,
G.S.P.P., J.-T.M. and L.V.M.; Methodology, L.K., S.E.C., G.S.P.P. and L.V.M.; Validation, L.K., S.E.C.,
G.S.P.P., J.-T.M. and L.V.M.; Project administration, L.V.M.; Supervision, L.V.M.; Visualization, G.S.P.P.
and L.V.M.; Writing—original draft, L.K., S.E.C., G.S.P.P. and L.V.M.; Writing—review & editing, L.K.,
S.E.C., G.S.P.P., J.-T.M., R.D., E.R., J.M., N.B.W., A.C., M.S., A.W., A.Z., H.L., A.A.N. and L.V.M. All
authors have read and agreed to the published version of the manuscript.

Funding: This research project received no external funding.

Institutional Review Board Statement: This study was approved by the Northwest and Central
Switzerland Ethics Committee (BASEC number 2021-01565) and was conducted in compliance with
the Declaration of Helsinki and Good Clinical Practice rules.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Fully anonymized data can be requested from the corresponding
author.

Acknowledgments: The authors thank all the patients and physicians for their contribution to the
melanoma database. We thank all the Skin Cancer Center data managers at the Swiss hospitals who
contributed to preparation of the data. The authors also thank Nina Frey for helping with editing of
the manuscript. L.V.M. gratefully acknowledges support from the Research Foundation for Young
Researchers Grant of the University of Basel, Switzerland and from the Voluntary Academic Society
Grant, Basel, Switzerland. The melanoma registry database of the Department of Dermatology
Zurich has been partially supported by an unrestricted grant to the University of Zurich from Amgen,
Novartis, BMS, MSD and Pierre Fabre.

Conflicts of Interest: L.K. has received speaking fees for a presentation sponsored by Boehringer
Ingelheim. S.E.C. has no conflicts of interest. G.S.P.P. has no conflicts of interest. J.-T.M. is and has
served as advisor and/or received speaking fees and/or participated in clinical trials sponsored by
AbbVie, Almirall, Amgen, B.M.S., Celgene, Eli Lilly, LEO Pharma, Janssen-Cilag, MSD, Novartis,
Pfizer, Pierre Fabre, Roche, Sanofi, UCB. R.D. has intermittent, project focused consulting and/or
advisory relationships with Novartis, Merck Sharp & Dhome (MSD), Bristol-Myers Squibb (BMS),
Roche, Amgen, Takeda, Pierre Fabre, Sun Pharma, Sanofi, Catalym, Second Genome, Regeneron,
Alligator, T3 Pharma, MaxiVAX SA, Pfizer and touchIME outside the submitted work. E.R. has
served as advisor and/or received speaking fees and/or travel support by Amgen, BMS, Eli Lilly,
MSD, Novartis, Pfizer, Pierre Fabre, Roche, Sanofi, Philogen. J.M. has intermittent project focused
consultant or advisory relationships with Merck/Pfizer, Merck Sharp & Dohme, Amgen, Novartis,
Roche, Bristol Myers Squibb and Pierre Fabre and has received travel support from Ultrasun, L’
oreal, Merck Sharp & Dohme, Bristol Myers and Squibb und Pierre Fabre outside of the submitted
workNBW has served as advisor for and/or received speaking fees from Novartis, Pierre Fabre and
Sanofi and reports receiving travel support from AbbVie and Amgen. A.C. has served as advisor
for and/or received speaking fees from AbbVie, Almirall, Amgen, Bristol Myers Squibb, Eli Lilly,
Galderma, LEO Pharma, Janssen-Cilag, Novartis, Pfizer, Pierre Fabre Pharma, Sanofi, and UCB. AK
has no conflicts of interest. S.K. has no conflicts of interest. MS is a consultant and member of advisory



Cancers 2022, 14, 2360 13 of 15

boards of AbbVie, Almirall, Celgene, Eli Lilly, Janssen-Cilag, Menlo, Novartis and Pfizer. He has
received speaker honoraria/travel fees from AbbVie and Novartis. AW has no conflicts of interest.
AZ has no conflicts of interest. H.L. received travel grants and consultant fees from Bristol-Myers
Squibb (BMS), Merck, Sharp and Dohme (MSD), Roche, Novartis, Alector, and InterVenn Biosciences.
HL received research support from BMS, Novartis, GlycoEra, Anaveon and Palleon Pharmaceuticals.
AAN declares being a consultant and advisor and/or receiving speaking fees and/or grants and/or
served as an investigator in clinical trials for AbbVie, Almirall, Amgen, Biomed, Bristol Myers Squibb,
Boehringer Ingelheim, Celgene, Eli Lilly, Galderma, GlaxoSmithKline, LEO Pharma, Janssen-Cilag,
MSD, Novartis, Pfizer, Pierre Fabre Pharma, Regeneron, Sandoz, Sanofi, and UCB. LVM has served
as advisor and/or received speaking fees and/or participated in clinical trials sponsored by Almirall,
Amgen, BMS, Celgene, Eli Lilly, MSD, Novartis, Pierre Fabre, Roche and Sanofi.

References
1. Onyeaka, H.; Anumudu, C.K.; Al-Sharify, Z.T.; Egele-Godswill, E.; Mbaegbu, P. COVID-19 pandemic: A review of the global

lockdown and its far-reaching effects. Sci. Prog. 2021, 104, 00368504211019854. [CrossRef] [PubMed]
2. Peacock, H.M.; Tambuyzer, T.; Verdoodt, F.; Calay, F.; Poirel, H.A.; De Schutter, H.; Francart, J.; Van Damme, N.; Van Eycken, L.

Decline and incomplete recovery in cancer diagnoses during the COVID-19 pandemic in Belgium: A year-long, population-level
analysis. ESMO Open 2021, 6, 100197. [CrossRef] [PubMed]

3. Andrew, T.W.; Alrawi, M.; Lovat, P. Reduction in skin cancer diagnoses in the UK during the COVID-19 pandemic. Clin Exp.
Dermatol. 2021, 46, 145–146. [CrossRef] [PubMed]

4. Marson, J.W.; Maner, B.S.; Harding, T.P.; Meisenheimer, J.V.; Solomon, J.A.; Leavitt, M.; Levin, N.J.; Dellavalle, R.; Brooks, I.; Rigel,
D.S. The magnitude of COVID-19’s effect on the timely management of melanoma and nonmelanoma skin cancers. J. Am. Acad.
Dermatol. 2021, 84, 1100–1103. [CrossRef] [PubMed]

5. Spot the Dot. Survey Reveals One Fifth of Melanomas Globally Went Undiagnosed during COVID-19 Pandemic. Available
online: https://spotthedot.org/en/news/survey-reveals-one-fifth-of-melanomas-globally-went-undiagnosed-during-covid-
19-pandemic/ (accessed on 25 January 2022).

6. Lallas, A.; Kyrgidis, A.; Manoli, S.M.; Papageorgiou, C.; Lallas, K.; Sotiriou, E.; Vakirlis, E.; Sidiropoulos, T.; Ioannides, D.; Apalla,
Z. Delayed skin cancer diagnosis in 2020 because of the COVID-19-related restrictions: Data from an institutional registry. J. Am.
Acad. Dermatol. 2021, 85, 721–723. [CrossRef] [PubMed]

7. Ricci, F.; Fania, L.; Paradisi, A.; Di Lella, G.; Pallotta, S.; Sobrino, L.; Panebianco, A.; Annessi, G.; Abeni, D. Delayed melanoma
diagnosis in the COVID-19 era: Increased breslow thickness in primary melanomas seen after the COVID-19 lockdown. J. Eur.
Acad. Dermatol. Venereol. 2020, 34, e778–e779. [CrossRef]

8. Gualdi, G.; Porreca, A.; Amoruso, G.F.; Atzori, L.; Calzavara-Pinton, P.; De Tursi, M.; Buduo, A.D.; Marino, P.D.; Fabroncini,
G.; Fantini, F.; et al. The Effect of the COVID-19 Lockdown on Melanoma Diagnosis in Italy. Clin. Dermatol. 2021, 39, 911–919.
[CrossRef]

9. Molinier, R.; Roger, A.; Genet, B.; Blom, A.; Longvert, C.; Chaplain, L.; Fort, M.; Saiag, P.; Funck-Brentano, E. Impact of the French
COVID-19 pandemic lockdown on newly diagnosed melanoma delay and severity. J. Eur. Acad. Dermatol. Venereol. 2021, 36,
e164–e166. [CrossRef]

10. van Not, O.J.; van Breeschoten, J.; van den Eertwegh, A.J.M.; Hilarius, D.L.; De Meza, M.M.; Haanen, J.B.; Blank, C.U.; Aarts,
M.J.B.; van den Berkmortel, F.; de Groot, J.W.B.; et al. The unfavorable effects of COVID-19 on Dutch advanced melanoma care.
Int. J. Cancer 2022, 150, 816–824. [CrossRef]

11. Maringe, C.; Spicer, J.; Morris, M.; Purushotham, A.; Nolte, E.; Sullivan, R.; Rachet, B.; Aggarwal, A. The impact of the COVID-19
pandemic on cancer deaths due to delays in diagnosis in England, UK: A national, population-based, modelling study. Lancet
Oncol. 2020, 21, 1023–1034. [CrossRef]

12. Promoting Cancer Early Diagnosis. Available online: http://who.int/cancer/prevention/diagnosis-screening/en/ (accessed on
25 January 2022).

13. Gershenwald, J.E.; Scolyer, R.A.; Hess, K.R.; Sondak, V.K.; Long, G.V.; Ross, M.I.; Lazar, A.J.; Faries, M.B.; Kirkwood, J.M.;
McArthur, G.A.; et al. Melanoma staging: Evidence-based changes in the American Joint Committee on Cancer eighth edition
cancer staging manual. CA Cancer J. Clin. 2017, 67, 472–492. [CrossRef] [PubMed]

14. Hubner, J.; Eisemann, N.; Brunssen, A.; Katalinic, A. Skin cancer screening in Germany: Review after ten years. Bundesgesundheits-
blatt Gesundh. Gesundh. 2018, 61, 1536–1543. [CrossRef]

15. Johansson, M.; Brodersen, J.; Gotzsche, P.C.; Jorgensen, K.J. Screening for reducing morbidity and mortality in malignant
melanoma. Cochrane Database Syst. Rev. 2019, 6, CD012352. [CrossRef] [PubMed]

16. Welch, H.G.; Mazer, B.L.; Adamson, A.S. The Rapid Rise in Cutaneous Melanoma Diagnoses. N. Engl. J. Med. 2021, 384, 72–79.
[CrossRef]

17. MoleMap, T. A Growing Concern: The Impact of Lockdowns on Skin Cancer Rates. Available online: https://www.molemap.co.
nz/skin-cancer/covid-and-skin-cancer-rates (accessed on 29 October 2021).

18. Seretis, K.; Boptsi, E.; Boptsi, A.; Lykoudis, E.G. The impact of treatment delay on skin cancer in COVID-19 era: A case-control
study. World J. Surg. Oncol. 2021, 19, 350. [CrossRef] [PubMed]

http://doi.org/10.1177/00368504211019854
http://www.ncbi.nlm.nih.gov/pubmed/34061685
http://doi.org/10.1016/j.esmoop.2021.100197
http://www.ncbi.nlm.nih.gov/pubmed/34474811
http://doi.org/10.1111/ced.14411
http://www.ncbi.nlm.nih.gov/pubmed/32754962
http://doi.org/10.1016/j.jaad.2020.12.065
http://www.ncbi.nlm.nih.gov/pubmed/33482258
https://spotthedot.org/en/news/survey-reveals-one-fifth-of-melanomas-globally-went-undiagnosed-during-covid-19-pandemic/
https://spotthedot.org/en/news/survey-reveals-one-fifth-of-melanomas-globally-went-undiagnosed-during-covid-19-pandemic/
http://doi.org/10.1016/j.jaad.2021.05.021
http://www.ncbi.nlm.nih.gov/pubmed/34052332
http://doi.org/10.1111/jdv.16874
http://doi.org/10.1016/j.clindermatol.2021.05.015
http://doi.org/10.1111/jdv.17802
http://doi.org/10.1002/ijc.33833
http://doi.org/10.1016/S1470-2045(20)30388-0
http://who.int/cancer/prevention/diagnosis-screening/en/
http://doi.org/10.3322/caac.21409
http://www.ncbi.nlm.nih.gov/pubmed/29028110
http://doi.org/10.1007/s00103-018-2836-6
http://doi.org/10.1002/14651858.CD012352.pub2
http://www.ncbi.nlm.nih.gov/pubmed/31157404
http://doi.org/10.1056/NEJMsb2019760
https://www.molemap.co.nz/skin-cancer/covid-and-skin-cancer-rates
https://www.molemap.co.nz/skin-cancer/covid-and-skin-cancer-rates
http://doi.org/10.1186/s12957-021-02468-z
http://www.ncbi.nlm.nih.gov/pubmed/34949189


Cancers 2022, 14, 2360 14 of 15

19. Arenbergerova, M.; Lallas, A.; Nagore, E.; Rudnicka, L.; Forsea, A.M.; Pasek, M.; Meier, F.; Peris, K.; Olah, J.; Posch, C. Position
statement of the EADV Melanoma Task Force on recommendations for the management of cutaneous melanoma patients during
COVID-19. J. Eur. Acad. Dermatol. Venereol. 2021, 35, e427–e428. [CrossRef]

20. Wikipedia. COVID-19 Lockdowns. Available online: https://en.wikipedia.org/wiki/COVID-19_lockdowns#Table_of_
pandemic_lockdown (accessed on 26 February 2022).

21. BAG. Coronavirus: Federal Council Declares ‘Extraordinary Situation’ and Introduces More Stringent Measures. Available
online: https://www.bag.admin.ch/bag/de/home/das-bag/aktuell/medienmitteilungen.msg-id-78454.html (accessed on 17
March 2020).

22. SRF. So Sieht der Fahrplan des Bundesrates aus. Available online: https://www.srf.ch/news/schweiz/alle-schritte-aus-dem-
lockdown-so-sieht-der-fahrplan-des-bundesrates-aus (accessed on 1 February 2022).

23. Ilyas, I.F.; Chu, X. Data Cleaning; Association for Computing Machinery: New York, NY, USA, 2019. [CrossRef]
24. Cohen, J.; Cohen, P. Applied Multiple Regression/Correlation Analysis for the Behavioral Sciences; Taylor & Francis Group: Abingdon,

UK, 1983. [CrossRef]
25. West, S.G.; Aiken, L.S.; Krull, J.L. Experimental Personality Designs: Analyzing Categorical by Continuous Variable Interactions.

J. Pers. 1996, 64, 1–48. [CrossRef]
26. Vose, J.M. Delay in Cancer Screening and Diagnosis During the COVID-19 Pandemic: What Is the Cost? Oncology 2020, 34, 343.

[CrossRef]
27. Ferrara, G.; De Vincentiis, L.; Ambrosini-Spaltro, A.; Barbareschi, M.; Bertolini, V.; Contato, E.; Crivelli, F.; Feyles, E.; Mariani,

M.P.; Morelli, L.; et al. Cancer Diagnostic Delay in Northern and Central Italy During the 2020 Lockdown Due to the Coronavirus
Disease 2019 Pandemic. Am. J. Clin. Pathol. 2021, 155, 64–68. [CrossRef]

28. Longo, C.; Pampena, R.; Fossati, B.; Pellacani, G.; Peris, K. Melanoma diagnosis at the time of COVID-19. Int. J. Dermatol. 2021, 60,
e29–e30. [CrossRef]

29. Schauer, A.A.; Kulakov, E.L.; Martyn-Simmons, C.L.; Bunker, C.B.; Edmonds, E.V.J. Melanoma defies ‘lockdown’: Ongoing
detection during COVID-19 in central London. Clin. Exp. Dermatol. 2020, 45, 900. [CrossRef] [PubMed]

30. Mehrotra, A.; Chernew, M.E.; Linetsky, D.; Hatch, H.; Cutler, D.A. The Impact of the COVID-19 Pandemic on Outpatient
Visits: A Rebound Emerges. Available online: https://www.commonwealthfund.org/publications/2020/apr/impact-covid-19
-outpatient-visits (accessed on 19 May 2020).

31. Barruscotti, S.; Giorgini, C.; Brazzelli, V.; Vassallo, C.; Michelerio, A.; Klersy, C.; Chiellino, S.; Tomasini, C.F. A significant reduction
in the diagnosis of melanoma during the COVID-19 lockdown in a third-level center in the Northern Italy. Dermatol. Ther. 2020,
33, e14074. [CrossRef] [PubMed]

32. Gerli, A.G.; Centanni, S.; Miozzo, M.R.; Virchow, J.C.; Sotgiu, G.; Canonica, G.W.; Soriano, J.B. COVID-19 mortality rates in the
European Union, Switzerland, and the UK: Effect of timeliness, lockdown rigidity, and population density. Minerva Med. 2020,
111, 308–314. [CrossRef] [PubMed]

33. Conforti, C.; Lallas, A.; Argenziano, G.; Dianzani, C.; Di Meo, N.; Giuffrida, R.; Kittler, H.; Malvehy, J.; Marghoob, A.A.; Soyer,
H.P.; et al. Impact of the COVID-19 Pandemic on Dermatology Practice Worldwide: Results of a Survey Promoted by the
International Dermoscopy Society (IDS). Dermatol. Pract. Concept 2021, 11, e2021153. [CrossRef]

34. Chuchu, N.; Dinnes, J.; Takwoingi, Y.; Matin, R.N.; Bayliss, S.E.; Davenport, C.; Moreau, J.F.; Bassett, O.; Godfrey, K.; O’Sullivan,
C.; et al. Teledermatology for diagnosing skin cancer in adults. Cochrane Database Syst. Rev. 2018, 12, CD013193. [CrossRef]
[PubMed]

35. Scoggins, C.R.; Ross, M.I.; Reintgen, D.S.; Noyes, R.D.; Goydos, J.S.; Beitsch, P.D.; Urist, M.M.; Ariyan, S.; Sussman, J.J.; Edwards,
M.J.; et al. Gender-related differences in outcome for melanoma patients. Ann. Surg. 2006, 243, 693–698, discussion 698-700.
[CrossRef] [PubMed]

36. Behbahani, S.; Maddukuri, S.; Cadwell, J.B.; Lambert, W.C.; Schwartz, R.A. Gender differences in cutaneous melanoma:
Demographics, prognostic factors, and survival outcomes. Dermatol. Ther. 2020, 33, e14131. [CrossRef]

37. Bellenghi, M.; Puglisi, R.; Pontecorvi, G.; De Feo, A.; Care, A.; Mattia, G. Sex and Gender Disparities in Melanoma. Cancers 2020,
12, 1819. [CrossRef]

38. Galasso, V.; Pons, V.; Profeta, P.; Becher, M.; Brouard, S.; Foucault, M. Gender differences in COVID-19 attitudes and behavior:
Panel evidence from eight countries. Proc. Natl. Acad. Sci. USA 2020, 117, 27285–27291. [CrossRef]

39. Sigorski, D.; Sobczuk, P.; Osmola, M.; Kuc, K.; Walerzak, A.; Wilk, M.; Ciszewski, T.; Kopec, S.; Hryn, K.; Rutkowski, P.; et al.
Impact of COVID-19 on anxiety levels among patients with cancer actively treated with systemic therapy. ESMO Open 2020, 5,
e000970. [CrossRef] [PubMed]

40. Courtenay, W.H. Behavioral Factors Associated with Disease, Injury, and Death among Men: Evidence and Implications for
Prevention. J. Men’s Stud. 2000, 9, 81–142. [CrossRef]

41. Paddock, L.E.; Lu, S.E.; Bandera, E.V.; Rhoads, G.G.; Fine, J.; Paine, S.; Barnhill, R.; Berwick, M. Skin self-examination and
long-term melanoma survival. Melanoma Res. 2016, 26, 401–408. [CrossRef] [PubMed]

42. Tejera-Vaquerizo, A.; Paradela, S.; Toll, A.; Santos-Juanes, J.; Jaka, A.; Lopez, A.; Canueto, J.; Bernal, A.; Villegas-Romero, I.;
Ferrandiz-Pulido, C.; et al. Effects of COVID-19 Lockdown on Tumour Burden of Melanoma and Cutaneous Squamous Cell
Carcinoma. Acta. Derm. Venereol. 2021, 101, adv00525. [CrossRef] [PubMed]

http://doi.org/10.1111/jdv.17252
https://en.wikipedia.org/wiki/COVID-19_lockdowns#Table_of_pandemic_lockdown
https://en.wikipedia.org/wiki/COVID-19_lockdowns#Table_of_pandemic_lockdown
https://www.bag.admin.ch/bag/de/home/das-bag/aktuell/medienmitteilungen.msg-id-78454.html
https://www.srf.ch/news/schweiz/alle-schritte-aus-dem-lockdown-so-sieht-der-fahrplan-des-bundesrates-aus
https://www.srf.ch/news/schweiz/alle-schritte-aus-dem-lockdown-so-sieht-der-fahrplan-des-bundesrates-aus
http://doi.org/10.1145/3310205
http://doi.org/10.4324/9780203774441
http://doi.org/10.1111/j.1467-6494.1996.tb00813.x
http://doi.org/10.46883/ONC.2020.3409.0343
http://doi.org/10.1093/ajcp/aqaa177
http://doi.org/10.1111/ijd.15143
http://doi.org/10.1111/ced.14324
http://www.ncbi.nlm.nih.gov/pubmed/32502288
https://www.commonwealthfund.org/publications/2020/apr/impact-covid-19-outpatient-visits
https://www.commonwealthfund.org/publications/2020/apr/impact-covid-19-outpatient-visits
http://doi.org/10.1111/dth.14074
http://www.ncbi.nlm.nih.gov/pubmed/32713046
http://doi.org/10.23736/S0026-4806.20.06702-6
http://www.ncbi.nlm.nih.gov/pubmed/32491297
http://doi.org/10.5826/dpc.1101a153
http://doi.org/10.1002/14651858.CD013193
http://www.ncbi.nlm.nih.gov/pubmed/30521686
http://doi.org/10.1097/01.sla.0000216771.81362.6b
http://www.ncbi.nlm.nih.gov/pubmed/16633005
http://doi.org/10.1111/dth.14131
http://doi.org/10.3390/cancers12071819
http://doi.org/10.1073/pnas.2012520117
http://doi.org/10.1136/esmoopen-2020-000970
http://www.ncbi.nlm.nih.gov/pubmed/33097653
http://doi.org/10.3149/jms.0901.81
http://doi.org/10.1097/CMR.0000000000000255
http://www.ncbi.nlm.nih.gov/pubmed/26990272
http://doi.org/10.2340/00015555-3890
http://www.ncbi.nlm.nih.gov/pubmed/34396424


Cancers 2022, 14, 2360 15 of 15

43. Minini, R.; Rohrmann, S.; Braun, R.; Korol, D.; Dehler, S. Incidence trends and clinical-pathological characteristics of invasive
cutaneous melanoma from 1980 to 2010 in the Canton of Zurich, Switzerland. Melanoma Res. 2017, 27, 145–151. [CrossRef]
[PubMed]

44. Teuscher, M.; Diehl, K.; Schaarschmidt, M.L.; Weilandt, J.; Sasama, B.; Ohletz, J.; Konnecke, A.; Harth, W.; Hillen, U.; Peitsch, W.K.
Effects of the COVID-19 pandemic on care of melanoma patients in Berlin, Germany: The Mela-COVID survey. Eur. J. Dermatol.
2021, 31, 521–529. [CrossRef]

45. Gebbia, V.; Piazza, D.; Valerio, M.R.; Borsellino, N.; Firenze, A. Patients with Cancer and COVID-19: A WhatsApp Messenger-
Based Survey of Patients’ Queries, Needs, Fears, and Actions Taken. JCO Glob. Oncol. 2020, 6, 722–729. [CrossRef]

46. Lattanzi, M.; Lee, Y.; Simpson, D.; Moran, U.; Darvishian, F.; Kim, R.H.; Hernando, E.; Polsky, D.; Hanniford, D.; Shapiro, R.; et al.
Primary Melanoma Histologic Subtype: Impact on Survival and Response to Therapy. J. Natl. Cancer Inst. 2019, 111, 180–188.
[CrossRef]

47. Shannon, A.B.; Sharon, C.E.; Straker, R.J., 3rd; Miura, J.T.; Ming, M.E.; Chu, E.Y.; Karakousis, G.C. The impact of the COVID-19
pandemic on the presentation status of newly diagnosed melanoma: A single institution experience. J. Am. Acad. Dermatol. 2021,
84, 1096–1098. [CrossRef] [PubMed]

48. Tejera-Vaquerizo, A.; Nagore, E. Estimated effect of COVID-19 lockdown on melanoma thickness and prognosis: A rate of growth
model. J. Eur. Acad. Dermatol. Venereol. 2020, 34, e351–e353. [CrossRef]

49. Degeling, K.; Baxter, N.N.; Emery, J.; Jenkins, M.A.; Franchini, F.; Gibbs, P.; Mann, G.B.; McArthur, G.; Solomon, B.J.; Izerman, M.J.
An inverse stage-shift model to estimate the excess mortality and health economic impact of delayed access to cancer services
due to the COVID-19 pandemic. Asia Pac. J. Clin. Oncol. 2021, 17, 359–367. [CrossRef]

http://doi.org/10.1097/CMR.0000000000000312
http://www.ncbi.nlm.nih.gov/pubmed/27926588
http://doi.org/10.1684/ejd.2021.4098
http://doi.org/10.1200/GO.20.00118
http://doi.org/10.1093/jnci/djy086
http://doi.org/10.1016/j.jaad.2020.12.034
http://www.ncbi.nlm.nih.gov/pubmed/33352269
http://doi.org/10.1111/jdv.16555
http://doi.org/10.1111/ajco.13505

	Introduction 
	Materials and Methods 
	Study Design and Population 
	Data Analysis 
	Time Series of Diagnosed Melanomas 
	Dependence of Breslow Thickness and Ulceration on the Time of Diagnosis 
	Influence of Lockdown Period on the Proportional Distribution of Stage of Diagnosed Melanoma and Corresponding Age 


	Results 
	Patient Characteristics 
	Time Series of Melanoma Diagnosis in Switzerland Relative to COVID-19 Lockdown 
	Effects of COVID-19 Lockdown on Thickness and Subtype of Diagnosed Melanomas in Switzerland 
	Stage-Dependent Effects on the Melanoma Diagnosis Relative to COVID-19 Lockdown 

	Discussion 
	Main Findings 
	Perspective 
	Limitations 

	Conclusions 
	References

