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ABSTRACT Objective: The coronavirus disease-2019 (COVID-19) pan-
demic has caused delays in the diagnosis and treatment of some oncologi-
cal diseases. This study aimed to reveal the effect of the COVID-19
pandemic on the frequency of diagnosis of non-melanoma skin cancers
(NMSC) and the demographic characteristics of patients. Material and
Methods: Patients aged over 18 years, who were histopathologically diag-
nosed with basal cell carcinoma (BCC) or squamous cell carcinoma (SCC)
between March 12, 2019 and March 11, 2021 were included in the study.
The demographic characteristics of these patients, the number of total skin
biopsies, and the number of BCC and SCC biopsies were compared between
the pre-pandemic and pandemic periods, based on the date of March 12,
2020, when the pandemic measures began to be implemented in Turkey.
Results: With the pandemic, there was a 26.7% decrease in the total skin
biopsies and a 21% decrease in the total NMSC biopsies. Despite a 34% de-
crease in the number of biopsies for the diagnosis of BCC, a 15.8% increase
was observed in the number of biopsies for the diagnosis of SCC. The fre-
quency of excisional biopsies was observed to increase among the patients
with BCC and SCC during the pandemic period (p=0.004 and p=0.001, re-
spectively). Conclusion: The number of total skin biopsies and total NMSC
biopsies significantly decreased during the pandemic period. The health sys-
tem should be reorganized to effectively handle pandemics and similar cri-
sis periods, and new strategies should be determined regarding patient
education, early diagnosis, and treatment approaches for NMSC.

Keywords: Basal cell carcinoma; COVID-19; pandemics;
skin neoplasms; squamous cell carcinoma

OZET Amag: Koronaviriis hastaligi-2019 [coronavirus disease-2019
(COVID-19)] pandemisi bazi onkolojik hastaliklarin tan1 ve tedavisinde ge-
cikmelere neden olmustur. Bu ¢aliymada, COVID-19 pandemisinin mela-
nom dis1 deri kanserleri (MDDK) tani siklig1 ve hastalarin demografik
6zellikleri tizerindeki etkisini ortaya koymak amaglandi. Gere¢ ve Yon-
temler: 12 Mart 2019-11 Mart 2021 tarihleri arasinda histopatolojik olarak
bazal hiicreli karsinom (BHK) ve skuaméz hiicreli karsinom (SHK) tanis1
almug 18 yas tistii hastalar ¢alismaya déhil edildi. Tiirkiye’de pandemi ted-
birlerinin baglandigi 12 Mart 2020 tarihi baz alinarak, pandemi oncesi ve
pandemi donemindeki total deri biyopsisi, BHK ve SHK biyopsi sayilar1 ve
bu hastalarin demografik 6zellikleri karsilastirildi. Bulgular: Pandemi ile
beraber total deri biyopsisi islemlerinde %26,7, total MDDK biyopsi is-
lemlerinde ise %21 oraninda azalma izlendi. BHK tanisi i¢in yapilan bi-
yopsi oraninda %34 oraninda bir azalmaya karsin SHK tanisi i¢in yapilan
biyopsi oraninda %15,8 oraninda artig goriildii. Pandemi déneminde BHK
ve SHK hastalarinda eksizyonel biyopsi sikliginda artis izlendi (sirastyla
p=0,004 ve p=0,001). Sonu¢: Pandemi doneminde total deri biyopsi sayis1
ve MDDK biyopsi sayist 6nemli 6l¢iide azalmistir. Pandemi ve benzeri kriz
donemlerine iligkin, saglik sisteminde yeniden diizenlemeler yapilmali ve
MDDK ’ye yonelik hasta egitimi, erken tani ve tedavi yaklasimlart ile ilgili
yeni stratejiler belirlenmelidir.

Anahtar Kelimeler: Bazal hiicreli karsinom; COVID-19;
pandemiler; deri tiimorleri; skuamdz hiicreli karsinom

Non-melanoma skin cancer (NMSC) is the most
common type of skin neoplasms across the world.'
Its incidence varies according to the region, being re-

ported as 98/100,000 person-years in Europe.? The
increase in ultraviolet exposure, developments in di-
agnostic methods, and increased public awareness
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through cancer screening programs have gradually
increased the globally detected incidence of NMSC:s,
and it has become an important public health prob-
lem.??* Basal cell carcinoma (BCC) and squamous
cell carcinoma (SCC) constitute 99% of NMSCs, and
the former is approximately three to 5 times more
common than the latter.?

Coronavirus disease-2019 (COVID-19) is a
highly contagious viral infection caused by severe
acute respiratory syndrome coronavirus-2. The virus
emerged in Wuhan, China, in December 2019 and
then rapidly spread all over the world.* It was de-
clared a pandemic on March 4, 2020, by the World
Health Organization (WHO), which instituted essen-
tial measures for prevention and confrontation.’ In
Turkey, the first case of COVID-19 was reported on
March 11, 2020, and pandemic measures began to be
implemented across the country as of March 12,
2020.6

The COVID-19 pandemic has placed a great
amount of pressure on the health systems of coun-
tries globally.” The increasing hospital load and con-
cerns related to the spread of the virus have made it
necessary to pass temporary regulations in health
services and reduce non-emergency hospital visits.
As a result of restrictions on non-emergency med-
ical and surgical applications and patients’ avoid-
ance of hospital visits due to concerns of contracting
the virus, disruptions have occurred in the diagnosis
and treatment of some diseases.® The pandemic has
also resulted in delays in the diagnosis and treatment
of oncological diseases. A study conducted in the
Netherlands showed that the decrease in skin can-
cer was higher than other cancers during the pan-
demic.’

In this study, we aimed to reveal the effect of the
COVID-19 pandemic on the frequency of total skin
biopsies, frequency of NMSC diagnoses, and demo-
graphic characteristics of the patients.

I MATERIAL AND METHODS

This study was approved by the Firat University
Non-interventional Clinical Research Ethics Com-
mittee (2021/07-46) and performed according to the
rules expressed in the Declaration of Helsinki. The
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patients aged 18 years and older who underwent
skin biopsy between March 12, 2019 and March 11,
2021 and were diagnosed with SCC or BCC based
on a histopathological examination were included
in the study. The patients were identified by screen-
ing the pathological laboratory data. Tumors taken
from body parts other than the skin, recurrent tu-
mors, metastatic tumors, tumors that underwent re-
excision, and those that could not be definitively
diagnosed were excluded from the study. Age, gen-
der, anatomical region, number of tumors, biopsy
type, and surgical margin positivity characteristics
were recorded. In order to determine the effects of
the COVID-19 pandemic on the frequency of
NMSC biopsies and the demographic characteris-
tics of patients, March 12, 2019 to March 11, 2020
was considered as the pre-pandemic period and
March 12, 2020 (when quarantine measures began)
to March 11, 2021 was evaluated as the pandemic
period. During the pandemic, temporary arrange-
ments have been made in health services by reduc-
ing the capacity of polyclinics, non-emergency
patient admissions, and many medical and surgical
procedures in our hospital along with the whole
world. The accompanying curfews and concerns
about contamination in patients also led to a signif-
icant reduction in hospital admissions. For this rea-
son, we determined the number of skin biopsy
procedures performed for any reason before and
during the pandemic to see the effect of pandemic
measures on skin biopsy procedures for general pur-
poses. In the second step, in order to determine how
NMSC biopsy procedures are affected by total skin
biopsy procedures, we evaluated the ratio of the
number of NMSC biopsies to the number of patients
who were biopsied for any reason.

STATISTICAL ANALYSIS

The Statistical Package for the Social Sciences
(SPSS, version 25.0. Armonk, NY: IBM Corp.) was
used for the statistical analyses. Meantstandard de-
viation values were obtained for numerical variables,
and numbers and percentages were used for categor-
ical variables. Kolmogorov-Smirnov test was used to
evaluate the parametric distribution of the variables.
Student’s t-test was used to compare numerical vari-



Esma INAN YUKSEL et al.

Turkiye Klinikleri J Dermatol. 2022;32(1):29-36

ables between the groups. The chi-square test was
conducted for the analysis of categorical variables. A
p value of <0.05 was considered statistically signifi-
cant.

I RESULTS

Between March 12, 2019 and March 11,2021, a total
of 256 lesions were diagnosed in 217 patients with
NMSC (Table 1). In the evaluation of these patients,
105 of 174 tumors in 151 patients with BCC had been
biopsied before the pandemic and 69 during the pan-
demic, while 38 of the 82 tumors in 66 patients with
SCC had been biopsied before the pandemic and 44
during the pandemic (Table 1). The demographic
characteristics of the patients diagnosed with BCC
and SCC are given in Table 2. Of the patients with
BCC, 44% were female and 46% were male, with a
mean age of 70.3341.10 years. Before and during the
pandemic, 93% and 91% of BCC tumors were lo-
cated in the head and neck region, respectively. Of
the patients with SCC, 47% were female and 43%
were male, with a mean age of 73.88+1.77 years. Be-
fore and during the pandemic, 66% and 70% of SCC
tumors were located in the head and neck region, re-
spectively. There was no statistically significant dif-
ference between the pre-pandemic and pandemic
periods in terms of age, gender, and tumor localiza-
tion among the patients with BCC and SCC (p>0.05)
(Table 2). With the pandemic, the rate of excisional
biopsies in BCC lesions increased from 71% to 90%
(p=0.004). The frequency of excisional biopsies in

TABLE 1: Frequency of new diagnoses of BCC and
squamous cell carcinoma before and during the pandemic.

Pre-pandemic Pandemic Change, n (%)

Total skin biopsies (n)? 1,058 776 -282 (-26.7)

NMSC (n) 143 113 =30 (21)
BCC (n) 105 69 -36 (34)
SCC (n) 38 44 6(15.8)

Frequency of new NMSC diagnoses (%)°  13.5% 14.6% 1.1
BCC® 9.9% 8.9% -1
Scc! 3.6% 5.7% 2.1

“Total skin biopsies performed for any reasons; "Ratio of the number of NMSC biopsies to
the number of patients who were biopsied for any reason; “Ratio of the number of BCC biop-
sies to the number of patients who were biopsied for any reason; ‘Ratio of the number of
SCC biopsies to the number of patients who were biopsied for any reason; BCC: Basal cell
carcinoma; NMSC: Non-melanoma skin cancer; SCC: Squamous cell carcinoma.

SCC increased from 68 to 95%, and the difference
was statistically significant between the pre-pan-
demic and pandemic periods (p=0.001). There was
no statistically significant difference in surgical mar-
gin positivity in BCC and SCC tumors that under-
total excision (p=0.099 and p=0.927,
respectively). In patients with BCC, 92% had a single
tumor and 8% had multiple tumors before the pan-
demic, whereas 78% had a single tumor and 22% had
multiple tumors during the pandemic period
(p=0.019). In patients with SCC, 94% had a single
tumor and 6% had multiple tumors before the pan-
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demic, whereas 76% had a single tumor and 24% had
multiple tumors during the pandemic (p=0.039)
(Table 2).

The number of total skin biopsies taken for any
reason between March 12,2019 and March 11, 2021
was 1,834. Of these biopsies, 1,058 were performed
before the pandemic and 776 during the pandemic.
There was a 26.7% decrease in the number of total
skin biopsy procedures during the pandemic period.
During the pandemic period, 21% decrease was ob-
served in the total NMSC biopsies. While there was
a 34% decrease in the biopsies with a diagnosis of
BCC during the pandemic, a 15.8% increase was ob-
served in the biopsies with a diagnosis of SCC. With
the pandemic, the ratio of total NMSC biopsies over
the total skin biopsies increased from 13.5 to 14.6%
(Table 1).

I DISCUSSION

Although the incidence of NMSC is increasing across
the world, it is estimated that the number of newly
diagnosed patients remains below the actual figures.
WHO estimates that approximately two to three mil-
lion cases of NMSC may go undiagnosed each year.!°
Recently, worldwide skin cancer screening cam-
paigns have been organized to raise awareness, en-
courage patients to protect their skin against the sun,
and inform them about risk factors and suspicious le-
sions, which has led to the detection of a higher rate
of skin malignancies.!' However, all these positive
developments in the diagnosis and treatment of skin
cancer have been reversed with the beginning of the
COVID-19 pandemic.'*!s
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TABLE 2: Demographic characteristics of the patients with BCC and SCC before and during the pandemic.
Demographic characteristic Pre-pandemic Pandemic p value
BCC
Age (Mean+SD, minimum-maximum) 69+1.31 (46-93) 72+2.00 (28-96) 0.322
Gender (n, %) 0.168
Female 46 (48%) 20 (36%)

Male 50 (52%) 35 (64%)

Localization (n, %) 0.619
Head/neck 98 (93%) 63 (91%)

Trunk/extremities 7(7%) 6 (9%)

Tumor number (n, %)

1 88 (92%) 43 (78%) 0.019
>1 8 (8%) 12 (22%)

Biopsy type (n, %) 0.004
Incisional biopsy 30 (29%) 7 (10%)

Excisional biopsy 75 (71%) 62 (90%)

Surgical margin (n, %) 0.099
Tumor-negative 47 (63%) 47 (76%)

Tumor-positive 28 (37%) 15 (24%)

SCC

Age (Mean+SD, minimum-maximum) 7442.33 (36-93) 7442.71 (38-100) 0.866
Gender (n, %) 0.622
Female 15 (45%) 16 (48%)

Male 18 (55%) 17 (52%)

Localization (n, %) 0.651
Head/neck 25 (66%) 31(70%)

Trunk/extremities 13 (34%) 13 (30%)

Tumor number (n, %)

1 31(94%) 25 (76%) 0.039
>1 2 (6%) 8 (24%)

Biopsy type (n, %) 0.001
Incisional biopsy 12 (32%) 2 (5%)

Excisional biopsy 26 (68%) 42 (95%)

Surgical margin (n, %) 0.927
Tumor-negative 17 (65%) 27 (64%)

Tumor-positive 9 (35%) 15 (36%)

BCC: Basal cell carcinoma; SCC: Squamous cell carcinoma; SD: Standard deviation.

The postponement of non-emergency medical
and surgical applications due to the pandemic has
caused delays in the diagnosis of many diseases, in-
cluding dermatological diseases. In a population-
based study conducted in Canada, Asai et al. reported
a 15% decrease in the total skin biopsies and an 18%
decrease in the NMSC biopsies during the pandemic
period and noted that the rate of skin biopsies was
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lower among the women and elderly, and in certain
regions.'* In our study, we found a 26.7% decrease
in the number of total skin biopsy procedures with
the implementation of pandemic measures. Thus,
more than a quarter of dermatological diseases re-
quiring a biopsy could not be diagnosed. Similarly,
we observed a 21% decrease in the number of NMSC
biopsy procedures. When the total NMSC biopsies



Esma INAN YUKSEL et al.

Turkiye Klinikleri J Dermatol. 2022;32(1):29-36

were compared to the total skin biopsies performed
for any reason with the pandemic, a very slight in-
crease was observed in NMSC biopsies from 13.5%
to 14.6%, despite a decrease in the number of total
skin biopsies. Although this shows that the decrease
in the frequency of NMSC biopsies in our center
was lower than other skin biopsies, approximately
one-fifth of NMSC lesions were not diagnosed dur-
ing the pandemic period. This may be due to the fact
that, during the pandemic, patients with skin tumors
are more likely to visit the hospital than patients
with other skin diseases, and physicians are less
likely to delay surgical procedures for these tumors.
Although it shows partial awareness, it has not pre-
vented the decrease in NMSC biopsies in the pan-
demic.

The decrease in the number of total skin biop-
sies and NMSC diagnoses during the pandemic pe-
riod may be related to many factors, most notably the
reduction of the capacity of the outpatient clinics and
the interruption of patient visits to specialists due to
limitations in non-emergency patient admissions.
Other important reasons include the reduced number
of non-emergency medical and surgical applications
and patients’ avoidance of hospital visits due to con-
cerns of contracting the virus. NMSC usually occurs
in the elderly. Since the course of COVID-19 with
higher mortality in the elderly, this population was
further discouraged from visiting healthcare centers
when needed.

In our study, when we evaluated NMSC sepa-
rately, we observed a 34% decrease in the number of
biopsies with a diagnosis of BCC diagnoses, but there
was a 15.8% increase in the number of biopsies with
a diagnosis of SCC diagnoses. In the literature, there
are only few studies on the frequency of BCC and
SCC diagnoses during the pandemic.'>!'® Marson et
al. detected 51% and 25% reductions in BCC and
44.1% and 21% reductions in SCC within the first 3
months and 6 months, respectively. The authors also
observed a delay of 1.9 months in the diagnosis of
BCC and approximately 2.1 months in that of SCC.
They concluded that although there was a return to
the pre-pandemic values in the later stages of the pan-
demic, some cases were still undiagnosed, and the de-
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crease in the BCC diagnosis was greater compared to
SCC.' We consider that the significant decrease in
the diagnosis of BCC is due to the slower growth of
these tumors compared to SCC, unpredictability of
malignancy suspicion by patients and non-specialists,
and the consequent decrease in referrals to specialist
physicians. However, contrary to the decrease in the
incidence of BCC, we observed a 15.8% increase in
the incidence of SCC. Abbassi et al., evaluating re-
arrangements in the management of NMSCs in a ter-
tiary hospital in the UK during the first wave of the
pandemic, reported a 10% decrease in the diagnosis
of BCC and a 10% increase in the diagnosis of SCC
which is consistent with our findings."> In another
study, despite the decrease in BCC during the pan-
demic, an approximately 2-fold increase in the num-
ber of SCC was observed.'” The reason for the
increase in the number of SCC during the pandemic
period is unknown. Firstly, since SCC is a tumor
that grows more rapidly than BCC, it is expected
that there will be less reduction in biopsy procedures
compared to BCC. Therefore, SCC is less neglected
by patients and easier to recognize by physicians.'®
Secondly, surgical procedures for diagnosis and
treatment may be postponed in primary and sec-
ondary care hospitals during the pandemic. There-
fore, the referral of patients to our hospital, which is
a tertiary center, may cause a misleading increase
in SCC. Lastly, COVID-19 is a virus that affects
many systems. Human papillomavirus, Epstein Barr
virus, human herpesvirus 8, Merkel cell poly-
omavirus, hepatitis B virus, hepatitis C virus, and
human T lymphotropic virus Type 1 are viruses that
have been shown to have an oncogenic effect.!'
Whether COVID-19 has an oncogenic effect simi-
lar to these viruses and whether it plays a role in the
tumorigenesis and progression of SCC is an issue
that needs to be clarified, and long-term studies are
needed.

Delays in the diagnosis and treatment of NMSC
may reduce the chance of successful treatment with
medical therapy or simple surgical methods, leading
to more aggressive surgical interventions and in-
creased mortality and morbidity. SCC is responsible
for a significant portion of NMSC-related deaths."
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The delayed diagnosis of SCC has been shown to
lead to disease progression and increased metastasis
rates.’*?! While a short-term delay in the diagnosis
and treatment of low-risk BCC tumors can be toler-
ated, high-risk BCC lesions, including those located
in high-risk areas, poorly demarcated lesions such as
morpheaform BCC, aggressive histopathological
subtypes such as infiltrative BCC, presence of per-
ineural invasion, recurrent lesions, immunosuppres-
sion, and radiotherapy history can result in cosmetic
and functional problems, significantly increasing the
morbidity.’

We did not observe any difference between the
pre-pandemic and pandemic periods in terms of gen-
der, age, and tumor localization in patients with
NMSC. However, we found that the number of pa-
tients with BCC and SCC presenting with a single
tumor significantly decreased during the pandemic;
thus, the diagnostic delay in patients with solitary tu-
mors was higher than in those with multiple tumors.
This may be because multiple skin tumors are more
frightening and lead patients to seek more medical
advice.

In our study, we found that the excision rate in-
creased from 71% to 90% in BCC and from 68% to
95% in SCC, but there was no change in surgical
margin positivity. Abbassi et al. observed a 158% in-
crease in the excision rates during the peak period of
the first wave of the pandemic and noted a decrease
in the rate of close and positive surgical margins.'
On the contrary, in another study, an increase in sur-
gical margin positivity was observed in NMSC dur-
ing the pandemic.!” In the consensus guidelines for
melanoma management during the COVID-19 pan-
demic period, it is recommended that suspicious le-
sions can be excised by general practitioners/local
multidisciplinary teams with a surgical margin of 2
mm.>? However, there is no consensus yet on the
management of NMSC in the pandemic. Few studies
in the literature and our study show an increase in the
tendency of physicians to perform the excisional
biopsy."> A punch or shave biopsy is generally used
as the first-line diagnostic method in the diagnosis of
NMSC. According to the National Comprehensive
Cancer Network 2017 guidelines, tumors smaller
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than 20 cm located on the trunk and extremities and
those smaller than 10 mm in the cheek, forehead,
scalp, neck, and pretibial region are classified as low-
risk NMSC. Low-risk NMSC tumors can be treated
with certain topical agents, such as 5-flourouracil and
diclofenac gel; non-excisional surgical methods, such
as cryotherapy, electrodesiccation, and curettage; or
simple total excision. Although the possible reason
for the increase in BCC and SCC excision procedures
may be the surgeons’ decision to perform direct ex-
cision in order not to waste time, it should be kept in
mind that increasing rates of total excision may lead
to increased morbidity such as extensive surgical
wound, delayed wound healing, secondary infections,
scar development, and poor cosmetic results in some
certain cases with low-risk NMSC tumors that can
also be treated more comfortably with non-surgical
treatment modalities.”® Increasing excisional biopsy
procedures may also result in increased unnecessary
excisions in non-malignant lesions biopsied with sus-
picion of malignancy.

The major limitation of our study is its single-
center design. Multicenter studies with a larger pa-
tient series are needed to clarify whether the increase
in the SCC diagnoses reflects a true increase in the
number of cases. Studies evaluating the long-term
frequency of NMSC before the pandemic will pro-
vide more accurate data in revealing whether there is
a trend of change independent of the pandemic in the
incidence of NMSC. Since this study was conducted
in the first year of the pandemic period, it is insuffi-
cient to reveal the long-term effects of pandemic re-
strictions on the frequency of NMSC diagnosis.
Another important limitation of the study is the in-
ability to distinguish between factors arising from the
restrictions in the health system or the decrease in pa-
tient admissions. Longer-term studies comparing dif-
ferent pandemic restraint practices may guide in this
regard.

Although oncological diseases were intended to
be excluded from restrictions applied to outpatient
clinic presentations, there was still a significant de-
crease in the number of new NMSC diagnoses. In
order to prevent a delay in the diagnosis of such dis-
eases, alternative methods such as teledermatology
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should be used more effectively in crises, patient
awareness should be increased by attaching more im-
portance to social information studies on NMSC, and
patients’ access to specialist physicians in case of sus-
picious lesions should be facilitated.

I CONCLUSION

During the COVID-19 pandemic, there was a de-
crease in the number of total skin biopsies and the
number of total biopsies with diagnosis of NMSC.
The health system should be reorganized to effec-
tively handle pandemics and similar crisis periods,
and new strategies should be determined concerning
patient education, early diagnosis, and treatment ap-
proaches for NMSC.
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