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Changes in the Clinical and Histopathological Features of
Melanoma and Nonmelanoma Skin Cancers after COVID-19
Lockdown Period
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Introduction: Studies show that the number of skin cancers diagnosed and treated during the coronavirus disease 2019 (COVID-
19) lockdown periods has decreased. Objectives: Comparing demographic and histopathological changes in skin cancer cases after
the COVID-19 lockdown period with the prepandemic period. Materials and Methods: A retrospective observational study of
skin cancers (basal cell carcinoma [BCC], squamous cell carcinoma [SCC], and malignant melanoma [MM]) diagnosed before the
COVID-19 pandemic period (January 1, 2018-January 1, 2020) and after the COVID-19 pandemic period (June 1, 2022-January 1,
2023). A comparison was made between the two groups in terms of the duration of admission to the hospital, the tumor diameter
at the time of admission, and the histopathological features of the tumor. Results: A total of 422 BcC, 257 SCC, and 67 MM cases
were evaluated. After the COVID-19 pandemic period, the mean age at diagnosis was lower, and the mean time to diagnosis was
shorter in BCC and SCC cases compared to the prepandemic period. There was no statistically significant difference in tumor
thickness, tumor diameter, ulceration, lymphovascular invasion, or perineural invasion in nonmelanoma skin cancers before and
after the COVID-19 pandemic. Although there was no significant difference between melanoma cases in terms of age, gender, mean
duration of diagnosis, location, and presence of ulceration or mitosis, the rate of in situ/invasive melanoma increased in the post-
COVID period. Conclusions: This study may allow an assessment that the COVID-19 lockdown period does not have a negative
impact on skin cancers. However, for a more accurate assessment, studies with a larger sample size and longer follow-up periods
are needed.
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outpatient clinic visits of skin cancer patients during
this period have been reported in different studies in the
literature. During the COVID-19 period, the decrease
in patient applications in the lockdown period, the
reduction in the number of dermatology outpatient

INTRODUCTION

Skin cancers are the most common cancer in the United
States.!?) Skin cancers cause significant morbidity and
mortality each year.

The coronavirus disease 2019 (COVID-19) pandemic
caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) has so far affected nearly 661 million
people worldwide.?!

During the pandemic period, outpatient clinic
applications were restricted by healthcare providers
according to the urgency of the disease. Changes in
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clinics, the closure of wards, and the reduction in the
number of surgical days may have led to a decrease
in skin cancer diagnoses. For all patients with cancer,
many faced delays in obtaining a diagnosis, whereas
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others experienced delays in starting or maintaining
treatment.*¢ Patient compliance with deferred visits
also contributes to these numbers.[” For skin cancer, the
total number of lesions diagnosed and treated during
lockdown periods decreased.®

The negative effects of the COVID-19 pandemic are
diminishing in recent times, and many countries are lifting
COVID-19 restrictions. This study aims to determine
the demographic and histopathological changes in skin
cancer cases during the postpandemic period compared
to the prepandemic period.

In this study, a total of 746 patients who presented to the
dermatology outpatient clinic and were histopathologically
diagnosed with skin cancer (cutaneous squamous cell
carcinoma [SCC], basal cell carcinoma [BCC], or malignant
melanoma [MM]) were included. The objective was to
assess whether there was a delay in the diagnosis of skin
cancer during the normalization period after the COVID-
19 pandemic compared to the prepandemic period, as well
as to compare the histopathological characteristics of skin
cancers. It should be noted that there has been no research
examining the impact of the COVID-19 pandemic on skin
cancers in our country, and international studies on this
topic are limited.

MarteriaLs AND MEeTHODS

The study included patients of all age groups who
presented to dermatology clinics and were clinically
and histopathologically diagnosed with cutaneous SCC,
BCC, or MM. The individuals’ names, surnames, age
at diagnosis, gender, number of diagnosed skin cancers,
type, lesion localization, and histopathological features
of the tumor (tumor thickness, diameter, degree of
differentiation, perineural and lymphovascular invasion
status, etc.) were recorded.

From hospital records, all patients diagnosed with
cutaneous SCC, BCC, or MM using the corresponding
ICD codes between January 12018, and January 12020, and
between June 12022, and January 12023, were screened.
Histopathology reports of patients diagnosed with SCC,

BCC, and MM were obtained from the Department of
Medical Pathology. Skin cancers diagnosed between
January 12018, and January 12020, were considered as
the pre-COVID-19 pandemic period, while skin cancers
diagnosed between June 12022, and January 12023, were
considered as the post-COVID-19 pandemic period. A
comparison was made between the two groups in terms
of patients’ time of hospital admission, tumor diameter at
presentation, and histopathological characteristics of the
tumor. Ethics approval for this study was obtained from
the local ethics committee.

Statistical analysis

The analysis of the data was conducted using the SPSS
23.0 statistical package (IBM SPSS Statistics for Windows,
Version 23.0. Armonk, NY: IBM Corp). The descriptive
statistics of the evaluation results were given as numbers
and percentages for categorical variables, and mean and
standard deviation for interval variables. The normality
of interval variables was examined with the One-Sample
Kolmogorov—Smirnov test. As the condition of normal
distribution was not met, interval data were compared
using the Mann—Whitney U test. The chi-square test
was used in the analysis of the differences between the
ratios of categorical variables in independent groups. The
statistical significance level was accepted as P < 0.05.

ResuLts

Characteristics of nonmelanoma skin cancers, such as
gender, average age, average diagnosis time, and tumor
size before and after the COVID period, are presented in
Table 1. Characteristics of nonmelanoma skin cancers,
such as tumor location and subtypes before and after the
COVID period are presented in Supplementary Table 1.

Before the COVID pandemic, 195 cases of BCC
were detected, which increased to 227 cases after the
pandemic. Prior to the pandemic, 9 cases (13.2%) of
BCC were infiltrative BCC, 39 cases (57.4%) were
nodular BCC, 14 cases (20.6%) were ulceronodular
BCC, and 6 cases (8.8%) were superficial BCC. Among
the cases detected after the pandemic, 9 cases (4.0%)

Table 1: Characteristics of non-melanoma skin cancers pre- and post-COVID period

Pre-COVID BCC, Post-COVID BCC, P value Pre-COVID SCC, Post-COVID SCC, P

n (%) n (%) n (%) n (%) value
Female, n (%) 79 (40.5%) 102 (44.9%) 0.360 37 (31.6%) 57 (40.7%) 0.132
Male, n (%) 116 (59.5%) 125 (55.1%) 80 (68.4%) 83 (59.3%)
Average age (years), 70£12.9 61.21+18.2 <0.001 729%13.4 72.2%+14.5 0.830
mean * std. dev
Average diagnostic time 53.7+£89.2 29.4+454 0.081 249+549 23+£51 0.710
(months), mean * std. dev
Average tumor size (cm), 14+1.1 1.1+£0.8 0.010 2.7£2.3 22+2.1 0.024

mean = std. dev

* P value not be calculated

P values below 0.05 are considered statistically significant. Significant p values are colored in bold.
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were infiltrative, 103 cases (46.2%) were nodular, 99
cases (44.4%) were ulceronodular, and 12 cases (5.4%)
were superficial BCC.

There was no significant gender difference observed for
BCC (P:0.360); however, the average age at diagnosis for
BCC was 70 £ 12.9 years before the pandemic and dropped
to 61.21+18.2 years after the pandemic (P < 0.001). The
average diagnosis time was 53.7£89.2 months before the
pandemic, which shortened to 29.4%45.4 months after
the pandemic (P = 0.081).

Before the COVID pandemic, 117 cases of SCC were
identified, which increased to 140 cases after the
pandemic. Prior to the pandemic, 97 cases (82.9%) of
SCC were invasive, and 20 cases (17.1%) were in situ
SCC. Among the cases detected after the pandemic, 116
cases (82.9%) were invasive, and 24 cases (17.1%) were
in situ.

There was no significant difference in gender for SCC
before and after the pandemic (P = 0.132), and no
significant difference was found in the average age at
diagnosis (P = 0.83). The average diagnosis time was
24.9+54.9 months before the pandemic and 23.0%+51.0
months after the pandemic (P = 0.71).

There were 30 cases of MM detected before the
pandemic and 37 cases detected after the pandemic.
Before the pandemic, 15 cases (50%) of MM were acral
MM, 6 cases (20%) were superficial spreading invasive
MM, and 6 cases (20%) were nodular MM. After the
pandemic, 12 cases (32.4%) were nodular MM, 8§ cases
(21.6%) were superficial spreading invasive MM, 6 cases
(16.2%) were acral MM, and 11 cases (29.7%) were in
situ (P < 0.001).

Characteristics of MM cases before and after the COVID
period, such as gender, average age, average diagnosis time,
and tumor size, are presented in Table 2. Characteristics
of MM cases, such as tumor location and subtypes
before and after the COVID period, are presented in
Supplementary Table 2.

Table 2: Characteristics of malignant melanoma cases
before and after the COVID period

Pre-COVID Post-COVID P
MM, n (%) MM, n (%) value
Female, n (%) 15 (50%) 18 (48.6%) 1.000
Male, n (%) 15 (50%) 19 (51.4%)
Average age (years), 64+t15 58.5+22.8 0.427
mean * std. dev
Average diagnostic time 18.3£26.3 23.2+£33.6 0.615
(months), mean * std. dev
Average tumor size (cm), 2.5+%1.9 24+1.3 0.521

mean * std. dev
* P value not be calculated

When the pre- and postpandemic periods for MM were
compared, there was no difference in the female/male
ratio, mean age at diagnosis, and mean time at diagnosis.
Prior to the pandemic, the most frequent MM location
was the lower extremity (18 cases, 60%), while after the
pandemic, the most frequent locations were the head and
neck (14 cases, 37.8%), followed by the lower extremity (13
cases, 35.1%).

In all skin cancer cases, complaints of pain, burning,
stinging, bleeding, itching, weakness, and for melanoma,
blistering were questioned before and after COVID.

While bleeding was the most common complaint in
BCC (59%) and SCC (67.2%) patients in the pre-COVID
period, itching was the most common complaint in
the post-COVID period (44.6% in BCC and 35.8% in
SCC, respectively). In MM patients, the most common
symptoms both before and after COVID were puffiness
and bleeding, respectively (65% and 48.3% pre-COVID;
47.3% and 41.2% post-COVID, respectively).

The histopathological features of BCC, SCC, and MM
pre- and post-COVID are summarized in Tables 3 and 4.
There were no statistically significant differences in tumor
thickness and tumor diameter for all three cancer types
before and after the pandemic. The most common depth
of tumor invasion in nonmelanocytic skin cancers (BCC
and SCC) in the pre- and post-COVID periods was the
deep reticular dermis. The number of melanoma cases
with vertical and radial growth patterns in the pre and
post-COVID period is the same (P = not be calculated).

In BCC patients, frontal field localization increased in
the later period (23 [11.1%]) compared to the pre-COVID
period (13 [7.1%]) (P = 0.023). Supplementary Table
3 summarizes the distribution of nonmelanoma skin
cancers in the head and neck region in the pre and post-
COVID period.

The comparison of demographic characteristics of
patients diagnosed with BCC, SCC, and MM before
and after COVID, as well as tumor subtypes and tumor
locations according to gender, is summarized in Table 5.

In the study, female and male cases were compared among
themselves before and after the pandemic. In terms of
gender, no difference was observed between the tumor
subtype and tumor locations in the pre and post-COVID
period; the evaluation of average age, average diagnosis
time, and tumor size is presented in Table 5.

In BCC cases in the post-COVID period, compared to
the pre-COVID period, the diagnosis age was statistically
significantly lower in both female and male cases (female
P =0.019, male P = <0.001, respectively). In females, the
average diagnosis time for BCC was shorter in the post-
COVID period compared to the pre-COVID period, and
there was statistical significance (P = 0.024). In males,
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Table 3: Histopathologic features of nonmelanoma skin cancers pre- and post-COVID period

Pre-COVID BCC, n (%) Post-COVID BCC, n (%) P value Pre-COVID SCC, n (%) Post-COVID SCC, n (%) P value

Tumor thickness, 3.1+£29 3.1+£3.2
(mm), mean * std. dev

Tumor diameter (cm), 1.1+£0.8 1£0.8
mean * std. dev

Tumor invasion depth

1—Papillary dermis 10 (6.4%) 26 (13.5)
2—Reticular dermis 21 (13.4%) 21(10.9%)
3—Deep reticular 85 (54.1%) 126 (65.3%)
dermis

4—Subcutaneous fat 41 (26.1%) 20 (10.4%)
tissue

5—Muscular layer 0 0
Ulceration, confirmed 117 (48.3) 125 (51.7%)
Lymphovascular 0 0
invasion, confirmed

Perineural invasion, 2 (1%) 5(2.3%)
confirmed

Histological

differentiation

—High

—Intermediate

—Low

0.153 53+4.2 6.7£59 0.160
0.576 23%2.1 23+2.1 0.857
<0.001 .
6 (7.7%) 11 (14.4%)
5(6.4%) 8 (10.5%)
44 (56.4%) 35 (46.1%)
21 (26.9%) 20 (26.3%)
2(2.6%) 2(2.6%)
0.219 61 (63.5%) 70 (63.1%) 0.943
0 1(0.9%) 0.491
0.457 7(6.1%) 9 (8.1%) 0.753
52 (81.3%) 96 (83.5%)
11 (17.2%) 17 (14.8%)
1 (1.6%) 2 (1.7%)

* P value not be calculated

P values below 0.05 are considered statistically significant. Significant p values are colored in bold.

Table 4: Histopathologic features of malignant melanoma
cases pre- and post-COVID period

Pre-COVID Post-COVID P

MM, n (%) MM, n (%) value
Tumor thickness 6.7+7.2 8.3+15.7 0.946
(mm), mean * std. dev
Tumor diameter (cm), 23+1.7 2.5+1.7 0.445
mean * std. dev
Ulceration, confirmed 22 (78.6%) 13 (54.2%) 0.116
Lymphovascular inva- 1 (3.6%) 0 1.000
sion, confirmed
Perineural invasion, 0 0 ’
confirmed
Breslow thickness 7.7+8.1 52+3.7 0.409
(mm), mean * std. dev
Mitotic activity (..../ 6.5%8.1 7.6+7.3 0.347
mm?), mean * std. dev
Regression, confirmed 0 1 (4.5%) 0.449
Microsatellite, 3(11.1%) 2(9.5%) 1.000
confirmed
Growth phase: ’
1—Vertical 9 (40.9%) 9 (42.9%)
2—Radial 2(9.1%) 2(9.5%)
3—Vertical and radial 11 (50%) 10 (47.6%)
Intratumor 0.291
lymphocyte:
1—None 9 (32.1%) 6 (28.6%)
2—Mild 12 (42.9%) 13 (61.9%)
3—Diffuse 7 (25%) 2(9.5%)

* P value not be calculated

in the post-COVID period compared to the pre-COVID
period, the average BCC tumor size was smaller; there was
statistical significance (P =0.036).

Discussion

In this study, we presented a comparison of melanoma
and nonmelanoma skin cancers that we followed in a
single center before and after the lockdown period due to
COVID-19, examining their clinical and histopathological
findings.

In a study, hospital admissions and surgical procedures
for skin cancer patients have decreased persistently since
the beginning of the pandemic in Germany.” In a study
that collected data on the delay in cancer diagnosis due
to the COVID-19 pandemic, the following was found: All
cancer diagnoses fell in 2020 by 44.9% compared with
2018 and 2019. Melanoma and nonmelanoma skin cancer
represented 56.7% of all missing diagnoses.!

Earnshaw er al.® found a 34.3% reduction in urgent skin
cancer referrals in a retrospective review of a cancer
tracking database in the UK from February to April 2020.
Compared to previous years, the total number of skin
cancers diagnosed in March 2020 was lower.

Nolan et al. 1% a prospective cohort of patients undergoing
nonmelanoma skin cancer surgery was undertaken.
Retrospective data were collected on melanoma surgery.
The number of NMSCs treated per week fell by
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Table 5: Comparison of changes in average age, average diagnosis time, and tumor size in the pre and post-COVID period

according to gender

Pre-COVID female,

Post-COVID female, P

Pre-COVID male, Post-COVID male, P

n (%) n (%) value n (%) n (%) value
BCC
Average age (years), 68.2112.9 6118 0.019 71.3£12.9 61.5£18.3 <0.001
mean * std. dev
Average diagnostic time 46.31£80.8 26.7£36.3 0.024 58.7+£94.5 31.6+54 0.689
(months), mean * std. dev
Average tumor size (cm), 1.3£1.1 1.1+£0.9 0.107 1.5+1.1 1.2£0.8 0.036
mean * std. dev
SCC
Average age (years), 76.6+14.2 752+14.6 0.574 71.2+12.8 70.2+14.3 0.903
mean * std. dev
Average diagnostic time 30.1£73 14.5+14 0.248 29.91+65.8 181+26.1 0.633
(months), mean * std. dev
Average tumor size (cm), 3.1x25 22+1.8 0.090 2.5+2.1 22%23 0.086
mean * std. dev
MM
Average age (years), 66.61+14.8 57.7£21.6 0.187 61.3+15.3 59.3%£24.5 0.782
mean * std. dev
Average diagnostic time 20.4+32 25.8+35.8 0.288 16.2£20.6 20.5+£32 0.825
(months), mean * std. dev
Average tumor size (cm), 22%1.6 24+1.4 0.561 2.7%£22 24%+13 0.734

mean * std. dev

*P value not be calculated

P values below 0.05 are considered statistically significant. Significant p values are colored in bold.

27%—47% throughout April and May. Overall, 77% of
Mohs micrographic surgeons stopped procedures.

In another study in which all dermatological and surgical
activities were examined retrospectively, compared to the
previous year, surgical excisions increased by 31.7%, and
SLNBs decreased by 29% during the lockdown period.
Dermatologic follow-up decreased 30.2%, whereas
surgical follow-up decreased 37%.01"

In a retrospective, single-center case—control study
comparing 531 patients treated for NMSC during the
COVID-19 period in 2020 with the outcomes of 817
patients treated the previous year, a decrease in BCC and
SCC cases detected in 2020 was found (P: 0.021). No
difference was observed between the groups in terms of
the time from initial diagnosis to definitive treatment and
tumor locations.!?

In a study comparing the same periods of 2019 and 2020, it
was found that excised advanced skin cancers significantly
increased in 2020.01314

In our study, the changes in NMSCs in the pre and
post-COVID periods have been discussed in detail.
The lower average diagnosis age and shorter average
diagnosis time in BCC and SCC cases detected in the
postpandemic period compared to the prepandemic
period can be associated with various reasons. The
first may be the rapid return of outpatient services in
our country and the acceptance of many outpatient
applications. The second reason could be that patients

notice changes in visible areas like the skin quickly due
to an increase in their self-care and disease perceptions
during this period, thus applying to a doctor in a shorter
time. The third reason might be that after the end of
the epidemic, patients could have been referred more to
the relevant department due to lesions detected by other
departments.

In our study, the lack of statistically significant differences
in findings such as tumor thickness, tumor diameter,
ulceration, lymphovascular invasion, and perineural
invasion in NMSCs in the pre and post-COVID periods,
may allow an evaluation that the COVID-19 period had no
negative impact on NMSCs. However, for a more accurate
assessment, long-term follow-up with a large number of
samples would be appropriate.

In a retrospective study by Barruscotti et al, it was
revealed that the diagnosis of melanoma decreased
by 60% compared to previous years during the 2020
quarantine period and that there was a 30% decrease in all
dermatological surgical activities.'¥ Ricci and colleagues
compared melanomas diagnosed before and after the
54-day quarantine period and found features known as
poor risk factors, such as thickness, ulceration, nodular
subtype, increased in melanomas after the closure.!'”

In one study, they documented a significant reduction
in the number of new melanoma diagnoses during the
lockdown period, which increased again in the period
immediately after the first strict COVID-19 lockdown.!'¢
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In a newly published study, cases were compared during
the COVID lockdown period and the normalization
period afterward. In a total of 119 melanoma cases, no
difference was observed in terms of age, gender, incidence,
location, presence of ulceration or mitosis, and the ratio
of in situ to invasive melanoma. After the recovery of
normal activity, it was seen that Breslow’s thickness
increased compared to the previous year.!'” Similarly,
Drumm et al compared melanoma cases detected
in 2019 and 2020. They have noted that the observed
increased thickness, ulceration, and microsatellitosis rates
in melanoma cases in 2020 support the theory of delayed
melanoma diagnosis during and after the COVID-19
pandemic.

In the post-COVID period, the average age of diagnosis
in MM cases has decreased, and the shortening of the
diagnosis time may result from the rapid normalization of
outpatient services in our country. Despite this, similar to
the literature, there has been an increase in tumor diameter,
tumor thickness, and nodular subtype in the post-COVID
period, although not statistically significant. However, no
significant difference was observed in terms of the presence
of ulceration or mitosis. The ratio of in situ to invasive
melanoma in our study increased in the post-COVID
period.

ConcLusIoN

In our study, no difference was observed in terms of
gender, tumor subtype, and location in NMSCs in the
pre and post-COVID periods. In the post-COVID
period, although no statistical significance was observed,
the average diagnosis time in NMSCs was lower, whereas
it was higher in MM cases. The average age in BCC
and MM cases was younger in the post-COVID period.
The average tumor size in the post-COVID period was
statistically significantly lower in NMSCs, and although
not statistically significant, it was also lower in MM
cases.

The COVID-19 pandemic restrictions are being lifted
globally. This study may suggest that the adverse effect
of the COVID-19 pandemic on skin cancers was less
observed in our country. We believe that the continuity of
outpatient services in the pre and post-COVID periods,
the ability of patients to reach doctors quickly, as well
as increased disease anxiety during the COVID period,
and patients becoming more alert to changes in the skin
contributed to this result.

However, more research is needed to fully reveal the
impact of cancer diagnosis and potential delays on long-
term survival during the pandemic. The results obtained
are necessary to optimize early diagnosis of skin cancer
and long-term outcomes for patients.
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Supplementary Table 1: Characteristics of non-melanoma skin cancers pre- and post-COVID period

Pre-COVID BCC, n(%) Post-COVID BCC, n(%) P value Pre-COVID SCC, n(%) Post-COVID SCC, n(%) P value

Tumor location

1-—Head and neck 182 (93.8%) 208 (91.6%) 91 (79.8%) 112 (80%)
2—Upper extremity 2 (1%) 6 (2.6%) 15 (13.2%) 14 (10%)
3—Lower extremity 2 (1%) 2 (0.9%) 7 (6.1%) 9 (6.4%)
4—Trunk 8 (4.1%) 9 (4%) 1(0.9%) 5(3.6%)
5—Genital 0 2(0.9%) 0 0
BCC subtypes, n (%) -

Infiltrative type 9 (13.2%) 9 (4%)

Nodular type 39 (57.4%) 103 (46.2%)

Ulceronodular type 14(20.6%) 99 (44.4%)

Superficial type 6(8.8) 12 (5.4%)

Subtype not defined 127(65.1%) 4(1.8%)

SCC subtypes, 1 (%) 1.000
Invasive SCC 97 (82.9%) 116 (82.9%)
In situ SCC 20 (17.1%) 24 (17.1%)

*P value not be calculated

Supplementary Table 2: Characteristics of malignant melanoma cases before and after the COVID period
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Pre-COVID MM, n(%) Post-COVID MM, (%) P value
Tumor location
1—Head and neck 6 (20%) 14 (37.8%) :
2—Upper extremity 3 (10%) 4 (10.8%)
3—Lower extremity 18 (60%) 13 (35.1%)
4—Trunk 3 (10%) 6 (16.2%)
5—Genital 0 0
MM subtypes,n(%0) 0.001
Superficial spreading invasive type 6 (20%) 8(21,6%)
Nodular type 6 (20%) 12 (32,4%)
Acral type 15 (50%) 6 (16,2%)
In situ type 0 11 (%29,7)
Subtype not defined 3 (10%) 0
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*P value not be calculated
P values below 0.05 are considered statistically significant. Significant p values are colored in bold.

Supplementary Table 3: Distribution of nonmelanoma skin cancers in the head and neck region in the pre and post-COVID period

Tumor location Pre-COVID BCC, n(%) Post-COVID BCC, n(%) P value Pre-COVID SCC, n(%) Post-COVID SCC, n(%) P value
Head and neck 182 (93.8%) 208 (91.6%) ’ 91 (79.8%) 112 (80%) :
a—Frontal 13 (7.1%) 23 (11.1%) 0.023 5(5.5%) 15 (13.4%) ’
b—Malar 26 (14.3%) 41 (19.7%) 14 (15.4%) 22 (19.6%)

c—Eyelid 18 (9.9%) 12 (5.8%) 1(1.1%) 7 (6.3%)

d—Medial canthus 5(2.7%) 10 (4.8%) 2(2.2%) 1 (0.9%)

e—Nose 75 (41.2%) 60 (28,8%) 21 (23.1%) 13 (11.6%)

f—Chin 6 (3.3%) 6 (2.9%) 3(3,3%) 0

g—Lip 2(1.1%) 6 (2.9%) 13 (14.3%) 19 (17%)
h—Frontotemporal area 9 (4.9%) 13 (6.3%) 2(2.2%) 5 (4.5%)

i—Ear 9 (4.9%) 15 (7.2%) 15 (16.5%) 14 (12.5%)

j—Scalp 11 (6.0%) 9 (4.3%) 12 (13.2% 16 (14.3%)

k—Neck 8 (4.4%) 5(2.4%) 3(3.3%) 0

l—Nasolabial 0 8 (3.8%) 0 0

* P value not be calculated
P values below 0.05 are considered statistically significant. Significant p values are colored in bold.
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Original Article

Effects of Delivery Method on Skin Diseases and Allergy Status:
A Cross-Sectional Study

Zuhal Metin, Koray Durmaz’

Department of Dermatology, Faculty of Medicine, Kirsehir Ahi Evran University, Kirsehir, Turkey, 'Department of Dermatology, Lokman Hekim Etlik Hospital, Ankara,
Turkey

Background: Recent data support a relationship between gut microbiota and various chronic diseases, with emerging evidence
indicating a similar association with skin microbiota. Objective: This study aimed to examine the impact of the delivery method on
skin microbiota and explore its effects on skin diseases and allergies. Sociodemographic characteristics, which are potential factors
impacting skin microbiota, were also considered to investigate this relationship. Methods: A cross-sectional study was conducted with
285 pediatric patients. The delivery method, allergy status, age, gender, consanguineous marriage, and parental smoking exposure
(PSE) factors were questioned. The present diagnoses of the patients were also recorded. Categorical variables were analyzed using
Chi-square analysis. Results: An increased risk of infectious skin diseases (ISDs) (viral, bacterial, fungal) and allergies has been
observed in cesarean section (CS) (P < 0.001, P = 0.057). The risk of scabies was higher in normal delivery (P = 0.032). There was
no significant relationship between the method of delivery and atopic or non-atopic dermatitis. For children born by CS, PSE,
and allergies were identified as factors increasing the risk of atopic dermatitis (P = 0.045, P = 0.018). Allergic children born by CS
exhibited a lower prevalence of ISD (P = 0.037). In addition, a decrease in ISDs from 21.2% to 10.3% was observed after 3 years
of age in normal births (P = 0.139). Conclusion: Minimizing sociodemographic risk factors and creating a balanced and healthy
microbiota, especially in early life, through personal and environmental measures, will be an important part of the treatment of skin
diseases and allergies.

Keywords: Allergy, cesarean section, delivery method, microbiota, skin diseases

Additionally, some studies propose that CS could also
increase the risk of immune-related conditions like
inflammatory bowel diseases, immune deficiencies, and

INTRODUCTION
The rise in cesarean deliveries and evolving disease

patterns necessitate comparing conditions in individuals
born through normal vaginal delivery (NVD) and
cesarean section (CS). The shift in delivery preferences
has prompted recent research, particularly in the past few
decades, exploring the connection between the increased
occurrence of atopic and allergic diseases and the chosen
method of delivery.

Multiple studies have examined the link between delivery
method and atopic-allergic diseases (e.g., asthma,
allergic rhinitis, atopic dermatitis (AD), food allergy).
CS is commonly identified as a risk factor for them.!?
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connective tissue disorders."!

Various factors, including maternal and infant stress,
variations in physiological and neurological pathways,
and the activation of distinct hormonal pathways based
on the delivery method, undoubtedly have diverse
effects on the newborn’s health. However, in addition
to these factors, the microbiota variances attributed to
the method of delivery hold distinct and paramount
importance concerning newborn health. Recent studies
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underscore the significance of microbiota, particularly
in allergic and immunological diseases. Considering the
target disease group in our study, microbiota appears to
be the most crucial factor influencing our results. Hence,
our study will place particular emphasis on microbiota.
However, it is crucial to know that the impact of the
delivery method on the newborn is a multifactorial and
complex process.

Microbiota play crucial roles in shaping the immune
system, defending against pathogens, and forming a
protective barrier.! However, if the microbiome balance
is disrupted (known as dysbiosis), these functions can be
affected, leading to various disorders. Extensive research
has focused on the connection between dysbiosis of gut
microbiota and chronic conditions like inflammatory
bowel disease, endocrine disorders, and neurodegenerative
diseases.”*! However, microorganisms also form the skin
microbiota, acting as a protective barrier and influencing
the immune function of the skin.! Imbalances in the
commensal bacteria of the skin microbiota can alter
the number and diversity of microorganisms on the
skin. Consequently, this disruption can impair the skin’s
physical and immune barrier functions, potentially leading
to the development of skin disorders.

Studies on the relationship between skin microbiota and
diseases have increased recently, paralleling the research
on gut microbiota. Diseases such as AD, seborrheic
dermatitis, acne vulgaris, rosacea, and infectious skin
diseases (ISD) have been the focus.® Considering the
shared immune response system influenced by gut and
skin microbiota, it is more accurate to assess their effects
on diseases together. The significance of the gut-skin axis
is evident in conditions like AD associated with food
allergy, dermatitis herpetiformis linked to celiac disease,
and psoriasis related to gluten intolerance.® Therefore, the
interaction between the skin and gut is likely modulated
by the common host immune system.

Both the skin and gut microbiota can be affected by
various factors such as age, gender, genetic structure,
chronic disease status, diet, drug use, method of
delivery, etc.”) The method of delivery is one of the
most important factors. Infants delivered via CS are
primarily colonized by commensal skin bacteria (such
as Staphylococcus, Streptococcus, Corynebacterium,
and Propionibacterium), while infants born vaginally
acquire organisms from the vaginal flora (including
Lactobacillus, Prevotella, Sneatia, Corynebacterium,
and Candida albicans).'” These microbiota variations,
based on exposure to the mother’s birth canal
microflora, impact the Th1/Th2 balance and the anti-
inflammatory cytokine response through interactions
between bacterial/viral components and immune cell
structures.!!! Consequently, besides the local and physical
effects of microbiota composition, altered immune

responses can lead to chronic systemic inflammatory
conditions. This highlights how the delivery method,
including microbiota, can contribute to a wide range of
diseases.

Existing studies have primarily focused on exploring
the link between delivery methods and allergic diseases,
leaving a research gap regarding its association with
skin diseases. In this study, a unique approach is taken
by investigating the impact on skin diseases while
simultaneously considering sociodemographic factors
that can influence the skin microbiota, in conjunction
with the delivery method.

SusJects AND METHODS

This cross-sectional prospective study included 285
pediatric patients under the age of 10 from Kirsehir
Training and Research Hospital’s dermatology outpatient
clinic. Participation was voluntary, and informed
consent was obtained from all parents. A questionnaire
was administered to gather information on age, gender,
consanguineous marriage (CM), family history of
smoking, allergy-atopy status, and delivery methods. Only
patients with a confirmed diagnosis of allergy-atopy,
supported by the hospital information system, were
included.

The study examined both antenatal and postnatal smoking
exposure in relation to the family history of smoking.
Parents who did not take sufficient precautions to avoid
smoking in the presence of their children were categorized
as parental smoking exposure (PSE).

The dermatologist recorded the current diagnoses
of the patients. Along with addressing their specific
concerns, patients underwent a comprehensive systemic
dermatologic examination. Patients with additional
dermatological diagnoses apart from the main diagnosis
were excluded from the study.

Other dermatitis group diseases (seborrheic dermatitis,
irritant  contact dermatitis, nummular dermatitis,
napkin dermatitis, neurodermatitis, and photocontact
dermatitis), which do not contain any allergic and atopic

components, were grouped as “non-atopic dermatitis
(NAD).”

All bacterial, viral, and fungal skin infections were grouped
together as ISD. On the other hand, scabies, which are
slightly higher in number, was examined separately.

Efforts were made to minimize factors that could
impact the flora. As a result, individuals who underwent
emergency CS for any reason, experienced birth
complications, or received antepartum or intrapartum
antibiotics were excluded from the study. Non-inclusion
criteria also involved individuals who did not breastfeed

-Turkish Journal of Dermatology | Volume 17} Issue 4 | October-December 2023




SMIAGZIUMIPXZOBBAe0ATIAEIDVIHSALLIAIPOOAEIEAHIONI/AOAU

MV TXOMADYOINX7OHISABZIYTCN+eyNIOITWNOTZTARY HIBSHAIQUE Ag pOl/wod mm| sfeulnoly/:diy woly pspeojumoq

¥20¢2/90/€0 uo

Metin and Durmaz: Delivery method, skin diseases and allergies

for at least 6 months and those with a chronic disease in
either the mother or child.

Dermatological diagnoses and allergy status were
compared in children born via NVD and CS, considering
sociodemographic characteristics.

Data analysis was performed using the SPSS 25.0 package
program. Qualitative data were presented as numbers and
percentages, while quantitative data were expressed as
means with standard deviation. Chi-square analysis was
used to assess differences between categorical variables.
Further analysis of group differences was conducted
using binary logistic regression. Statistical significance
was set as P < 0.05.

ResuLts

The mean age of 285 pediatric patients was 5.25+2.92.
The youngest patient was 4 months old and the oldest one
was 10 years old. Statistical data on gender, age, CM, PSE,
method of delivery, allergy status, and dermatological
diagnoses are presented in Table 1.

Fifty-eight patients were found to have allergies related to
pollen, dust, food, drugs, bee stings, allergic asthma, or
allergic rhinitis. In the NAD group of 59 patients, there
were diagnoses of seborrheic dermatitis, irritant contact
dermatitis, nummular dermatitis, napkin dermatitis,
neurodermatitis, and photocontact dermatitis.

About 34 (11.9%) patients had a viral infection (molluscum
or verruca vulgaris), 14 (4.9%) patients had impetigo,
and 18 (6.3%) patients had tinea or candida which were
grouped as ISD. The “other diseases” group included
patients with vitiligo, nevus, urticaria, acne vulgaris,
hemangioma, and pityriasis alba.

Table 2 presents statistical data comparing delivery
methods and diagnoses. Accordingly, allergy diagnoses
were 3.3 times higher in those born by CS (P < 0.001, 95%
CI = 1.695-6.472). No significant difference was found in
both AD and NAD groups. However, scabies were found
to be 2.4 times higher in those born by NVD (P = 0.032,
95% CI = 1.057-5.444). It was also noted that although
not statistically significant, ISD were more common in
those born by CS (P = 0.057).

A comparison of AD status in NVD and CS groups
according to sociodemographic characteristics is shown
in Table 3. Accordingly, the risk of AD was found to be
significantly higher in children with PSE who were born by
CS (P = 0.045). It was also observed that allergic children
had a risk for AD in both NVD (P = 0.076) and CS (P =
0.018), but this risk was statistically significantly 3.1 times
higher in CS delivery (P = 0.038, 95% CI = 1.065-9.139).

Table 4 illustrates the comparison of NAD status in
the NVD and CS groups based on sociodemographic
characteristics. Although not statistically significant, the

Table 1: Characteristics of the patients

Characteristics N %
Gender Male 147 51.6%
Female 138 48.4%
Age 0-3 205 71.9%
>3 80 28.1%
CM Yes 46 16.1%
No 239 83.9%
PSE Yes 143 50.2%
No 142 49.8%
Mode of Delivery Normal 124 43.5%
Cesarean 161 56.5%
Allergy Has 58 20.4%
Not 227 79.6%
Dermatological Diagnosis AD 75 26.3%
NAD 59 20.7%
ISD’ 66 23.2%
Scabies 27 9.5%
Other Diseases 58 20.4%

“ISD = includes viral, bacterial and fungal skin infections. CM =
consanguineous marriage, PSE = parental smoking exposure, AD =
atopic dermatitis, NAD = non-atopic dermatitis, ISD = infectious skin
diseases

Table 2: Comparisons of delivery methods and diagnoses

Diagnosis Normal Cesarean P value
n % n %

Allergy has 13 10.5% 45 28.0% <0.001
not 111 89.5% 116 72.0%

AD has 32 25.8% 43 26.7% 0.864
not 92 74.2% 118 73.3%

NAD has 26 21.0% 33 20.5% 0.923
not 98 79.0% 128 79.5%

ISD” has 22 17.7% 44 27.3% 0.057
not 102 82.3% 117 72.7%

Scabies has 17 13.7% 10 6.2% 0.032
not 107 86.3% 151 93.8%

“ISD = includes viral, bacterial and fungal skin infections, AD =
atopic dermatitis, NAD = non-atopic dermatitis, ISD = infectious skin
diseases

results indicate that PSE may reduce the risk of NAD in
children born by NVD (P = 0.051).

According to the ISD comparisons in Table 5, while not
reaching statistical significance, the rate of ISD in children
born by CS whose parents were consanguineous (10.5%)
was lower than in those born to non-consanguineous
parents (29.6%) (P = 0.080). Notably, the rate of ISD
in the 0-3 age group in normal-born children decreased
from 21.2% to 10.3% in children over 3 years of age (P =
0.139). Additionally, CS-born allergic children showed a
significantly lower prevalence of ISD (P = 0.037).

Sociodemographic characteristics and allergy status
did not significantly impact the occurrence of scabies

Turkish Journal of Dermatology | Volume 17 | Issue 4 | October-December 2023 -
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Table 3: Comparisons of atopic dermatitis status in normal and cesarean delivery groups according to sociodemographic

characteristics

Characteristics Normal delivery

Cesarean delivery

Atopic dermatitis

Atopic dermatitis

has not P value Has not P value
n % n % n % n %
Gender Female 13 21.3% 48 78.7% 0.260 24 31.2% 53 68.8% 0221
Male 19 30.2% 44 69.8% 19 22.6% 65 77.4%
Age 0-3 19 22.4% 66 77.6% 0.194 34 28.3% 86 71.7% 0.425
>3 13 33.3% 26 66.7% 9 22% 32 78%
CM Yes 8 29.6% 19 70.4% 0.608 4 21.1% 15 78.9% 0.553
No 24 24.7% 73 75.3% 39 27.5% 103 72.5%
PSE Yes 19 29.7% 45 70.3% 0.308 27 33.8% 53 66.2% 0.045
No 13 21.7% 47 78.3% 16 19.8% 65 80.2%
Allergy has 6 46.2% 7 53.8% 0.076 18 40% 27 60% 0.018
not 26 23.4% 85 76.6% 25 21.6% 91 78.4%

CM = consanguineous marriage, PSE = parental smoking exposure

Table 4: Comparisons of non-atopic dermatitis status in normal and cesarean delivery groups according to sociodemographic

characteristics

Characteristics Normal delivery Cesarean delivery
Non-atopic dermatitis Non-atopic dermatitis
has not P value Has not P value
n % n % n % n %
Gender Female 14 23% 47 77% 0593 14 18.2% 63 81.8% 0.486
Male 12 19% 51 81% 19 22.6% 65 77.4%
Age 0-3 18 21.2% 67 78.8% 0.933 26 21.7% 94 78.3% 0.529
>3 8 20.5% 31 79.5% 7 17.1% 34 82.9%
CM Yes 4 14.8% 23 85.2% 0.375 21.1% 15 78.9% .1.000"
No 22 22.7% 75 77.3% 29 20.4% 113 79.6%
PSE Yes 9 14.1% 55 85.9% 0.051 14 17.5% 66 82.5% 0.349
No 17 28.3% 43 71.7% 19 23.5% 62 76.5%
Allergy has 1 7.7% 12 92.3% 0.298" 7 15.6% 38 84.4% 0.333
not 25 22.5% 86 77.5% 26 22.4% 90 77.6%

“These have at least 1 cell with an expected count of less than 5. Therefore, the P value obtained from Fisher’s Exact Test took precedence over
Pearson’s chi-square. CM = consanguineous marriage, PSE = parental smoking exposure

in both normal and cesarean deliveries. No significant
relationship was found between sociodemographic
characteristics and allergy status based on the mode of
delivery.

Discussion

In recent studies, the relationship between delivery
methods and atopic-allergic diseases has gained increased
attention. Asthma, allergic rhinoconjunctivitis, AD,
and food allergies have been extensively studied in this
context.'’’ In a meta-analysis conducted by Bager et
al. with 26 studies, it was observed that CS moderately
increases the risk of allergic rhinitis, asthma, and food
allergy, but not inhalant atopy or AD.['!

In our study, patients with various allergies were grouped
together due to the low number of patients in each
subtype. Comparing the delivery method and allergic
conditions, it was found that CS birth carried a 3.3 times
increased risk of developing allergies [Table 2]. Although
the precise mechanisms underlying this relationship are
still not clarified, it is clear that the early formation and
maturation of the infant microbiome has a significant
impact on immune system development and prevention
of allergic diseases.

Some studies suggest a link between the delivery
method and AD,™ but most studies have not found
conclusive evidence to support this association.!>!13]
Of course, factors such as genetics, environment, age,
and sociodemographic characteristics may influence this

-Turkish Journal of Dermatology | Volume 17} Issue 4 | October-December 2023




SMIAGZIUMIPXZOBBAe0ATIAEIDVIHSALLIAIPOOAEIEAHIONI/AOAU

MV TXOMADYOINX7OHISABZIYTCN+eyNIOITWNOTZTARY HIBSHAIQUE Ag pOl/wod mm| sfeulnoly/:diy woly pspeojumoq

¥20¢2/90/€0 uo

Metin and Durmaz: Delivery method, skin diseases and allergies

Table 5: Comparisons of infectious skin diseases (viral, bacterial, fungal) in normal and cesarean delivery groups according to

sociodemographic characteristics

Characteristics Normal Cesarean
ISD ISD
Has Not P value Has Not P value
n % n % n % n %
Gender Female 10 16.4% 51 83.6% 0.699 18 23.4% 59 76.6% 0981
Male 12 19% 51 81% 26 31% 58 69%
Age 0-3 18 21.2% 67 78.8% 0.139 33 27.5% 87 72.5% 0.934
>3 4 10.3% 35 89.7% 11 26.8% 30 73.2%
CM Yes 22.2% 21 77.8% 0.570" 2 10.5% 17 89.5% 0.080
No 16 16.5% 81 83.5% 42 29.6% 100 70.4%
PSE Yes 14 21.9% 50 78.1% 0.213 19 23.8% 61 76.3% 0.311
No 8 13.3% 52 86.7% 25 30.9% 56 69.1%
Allergy has 1 7.7% 12 92.3% 0.461° 7 15.6% 38 84.4% 0.037
not 21 18.9% 90 81.1% 37 31.9% 79 68.1%

“These have at least 1 cell with an expected count of less than 5. Therefore, the P value obtained from Fisher’s Exact Test took precedence over
Pearson’s chi-square. ISD = infectious skin diseases, CM = consanguineous marriage, PSE = parental smoking exposure

relationship. In our study, no significant association was
found between delivery method and AD (P = 0.864)
[Table 2].

Sociodemographic characteristics and allergy status were
also analyzed in normal and cesarean births separately
for their impact on AD [Table 3]. Herein, PSE showed
a significant association with increased AD in CS (P =
0.045). Literature suggests that active smoking and passive
smoke exposure are linked to higher AD prevalence in
children and adults.'® Smoking likely contributes to AD
indirectly by disrupting the microbiota, in addition to
its direct effects on the immune system and skin barrier.
Consequently, it can be concluded that PSE in CS-born
patients may enhance AD susceptibility by influencing the
microbiota, immune system, or underlying mechanisms.

In our study, it was observed that having allergies
increased the rate of AD in both normal and CS delivery,
but this risk was significantly 3.1 times higher in CS (P =
0.038, 95% CI = 1.065-9.139) [Table 3]. The mechanism
behind AD is not fully understood, but factors such as
gene interactions, skin barrier defects, infectious agents,
host environments, and immunological responses are
believed to play a rolel' Recent research emphasizes
the importance of allergens in AD.I'® The skin’s immune
response to allergens in AD involves complex processes,
including both immediate IgE-mediated and delayed
T-cell-mediated responses.' In this intricate mechanism
influenced by multiple factors, a balanced microbiota
associated with NVD seems to partially mitigate the
occurrence of AD in individuals with allergies.

The study found that the delivery method had no effect on
NAD similar to AD (P = 0.923) [Table 2]. However, unlike
AD, allergy did not impact NAD, and NAD cases were less
common in normally born children exposed to parental
smoke [Table 4]. This unexpected effect of smoking on

NAD contradicts existing literature, which indicates that
smoking irritates the skin due to toxic substances and
disrupts blood flow and skin oxygenation.?” Although this
result may be influenced by the limited number of patients
in the study, it is worth investigating the distinct effects of
smoking on the microbiota of normal and cesarean-born
children through non-atopic pathways.

Although not statistically significant, ISD was more
common in patients born by CS (27.3%) compared to
NVD (17.7%) (P = 0.057) [Table 2]. Conversely, scabies
cases were significantly more prevalent in those born by
NVD (P = 0.032) [Table 2]. The association between the
ISD and CS may be linked to disrupted microbiota and
compromised immune response. However, distinct factors
need to be considered for the scabies group. The higher
incidence of scabies in NVD births could be attributed
to differences in the mechanism of parasitic diseases or
the presence of unique sociodemographic characteristics
among those opting for normal birth, potentially leading
to living in less hygienic and more crowded environments.

The infection rate in both the 0-3 and 3+ age groups was
similar and high in CS, but it decreased from 21.2% to
10.3% in NVD [Table 5]. Studies on the gut microbiota
indicate significant changes until the age of 2-3 years.?!l
Zhu et al. demonstrated that the delivery method
continues to affect skin microbiota even up to 10 years of
age.”? In this study, the decrease in cases of ISD among
the 3+ age group born via NVD may be attributed to
the gradual development of the microbiome, enhancing
its physical and immunological protective functions over
time. The elevated ISD rate in CS up to 10 years of age
(26.8%) is likely due to the long-term impact of altered
microbiota. However, to support these hypotheses, it will
be necessary to obtain statistically significant results in
more comprehensive studies.
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Allergies were found to be associated with a decreased risk
of ISD in patients delivered by CS (P = 0.037) [Table 5].
The exact immunological mechanism is unknown, but
it is worth noting that attentive care provided to allergic
children born via CS and their upbringing in a hygienic
environment may have contributed to these results.
Additionally, although our results were not statistically
significant, further studies could examine whether CM has
the potential to decrease the risk of ISD in CS (P = 0.080).
It is important to consider that besides systemic and local
factors, genetic and sociodemographic factors, as well as
the limited number of patients, may have influenced our
results.

Undoubtedly, the method of delivery affects the health
of the newborn in the short or long term through
microbiota or other pathways. While our study did
not reveal a significant difference in both atopic and
NAD groups, the result observed in infectious and
allergic diseases suggests otherwise. Furthermore, the
finding in our study that PSE raises the risk of AD in
individuals born via CS underscores the complexity of
the underlying pathophysiology. In conclusion, certain
compensatory mechanisms may help mitigate the
negative effects of the delivery method. Disruption of
this compensation by an internal or external factor such
as exposure to smoking may contribute to the occurrence
of certain diseases. The variability in research findings,
with some studies identifying CS birth as a risk for AD
while others do not, could be attributed to these internal
and external factors.

While we generally attribute the pathology caused by the
method of delivery to dysbiosis, it is evident that, regardless
of the etiology, the microbiota plays a crucial role in the
compensatory mechanism, considering its systemic, local,
and immunologic effects. Therefore, in addition to the
standard treatments for diseases, establishing a balanced
and healthy microbiota, particularly during early
childhood, and maintaining its stability through personal
and environmental measures will constitute a significant
aspect of the treatment.

The present study has limitations. The statistical
significance was adversely impacted by the division
of patients into smaller groups due to the extensive
examination of numerous factors and diseases within
the same study. For this reason, diseases were compared
in normal and cesarean delivery categories separately.
Further studies involving a large number of patients,
which will be conducted separately for certain diseases
and factors, will yield more significant results.
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Evaluation of Oxidative Stress Levels as Biomarkers in Vitiligo
Patients
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Objective: Vitiligo is a skin disease that causes the loss of melanocyte cells, which produce pigment in the skin. There is evidence
that oxidative stress plays an important role in vitiligo disease of unknown pathogenesis. Evidence suggests that there is increased
oxidative stress in melanocytes in patients with vitiligo. The aim of this study is to investigate oxidative stress markers in patients with
vitiligo. Materials and Methods: Blood samples were taken from 23 vitiligo patients and 23 healthy control groups without any disease
in Bezmialem Vakif University Hospital Dermatology and Venereal Diseases Outpatient Clinic. Total antioxidant levels (TAS) and
total oxidant levels (TOS) were measured photometrically method with blood samples. The oxidative stress index (OSI) was calculated
as the TOS to TAS level ratio. Results: When the results of the vitiligo patient group were compared with the control group, TOS
and OSI were found to be significantly higher than the control group (P < 0.05). No statistically significant result was found in TAS.
Conclusions: Our results show that oxidative stress plays a role in the pathogenesis of vitiligo.

Keywords: Antioxidant, oxidant, oxidative stress, vitiligo

INTRODUCTION

Vitiligo is a dermatological disease characterized by
limited depigmented patches resulting from the functional
loss of melanocyte cells in the epidermis.!'! This condition
typically manifests as non-scaly, chalk-white spots and
is caused by selective melanocyte loss.” Studies on the
epidemiology of vitiligo have found a wide range of
incidence rates (0.14%-8.8%). However, the generally
accepted view is that the incidence of vitiligo falls within
the range of 1%-2%.5 This disease is not associated with
factors such as gender, age, or climate and can occur in
individuals of all races. Nevertheless, it is more prevalent
in individuals with a family history of vitiligo and those
influenced by genetic factors.! The exact pathogenesis
of wvitiligo is not fully understood. Still, it is believed
that genetic predisposition, autoimmune melanocyte
damage, significant stress, infection, physical trauma,
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sunburn, and other factors may play significant roles
in the disease’s pathogenesis. Positive family history has
been detected in 25%—-50% of patients diagnosed with
vitiligo.®!

Vitiligo is characterized by acquired hypopigmentation
and depigmentation, which can be attributed to
several potential causes. These causes may include
stress, accumulation of toxic compounds, infections,
autoimmunity, mutations, melatonin ~ receptor
dysfunction, cellular microenvironmental changes,
and disturbances in melanocyte migration and/or
proliferation.®

Oxidative stress occurs due to imbalances in the
production and degradation of reactive oxygen species
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(ROS). This condition is characterized by the oxidation
and damage of biomolecules such as DNA, membrane
lipids, enzymes, and structural proteins that cells cannot
adequately repair.l” Oxidative stress may play a significant
pathogenic role in vitiligo. Some studies have shown
that the accumulation of free radicals, which are toxic
to melanocytes, leads to their destruction. Additionally,
increased levels of nitric oxide have been observed in
cultured melanocytes and the serum of vitiligo patients,
suggesting that nitric oxide may contribute to the self-
destruction of melanocytes. It has also been found that
the red cells of vitiligo patients have lower levels of
glutathione than control subjects, which helps prevent
damage caused by free radicals. Therefore, vitiligo
patients may experience higher levels of oxidative stress.[®
Our study aims to investigate the effects of vitiligo on
oxidative stress.

MarteriaLs AND MEeTHODS

This study was conducted in collaboration with the
Dermatology and Venereology Clinic of Bezmialem
Vakif University Hospital and the Department of
Medical Biochemistry at Hamidiye Medical Faculty
of Health Sciences University, following the approval
of institutional ethical clearance with registration number
22/594.

Forty-six individuals were included in the study after
obtaining informed consent. The study consisted of two
groups: 23 vitiligo patients diagnosed clinically based
on inclusion criteria and 23 voluntary control subjects.
Inclusion criteria considered individuals under the age
of 65 with no metabolic or skin diseases that share the
same demographic characteristics as vitiligo and who
do not consume alcohol and/or smoke. After the clinical
examinations of all participants in the study groups, blood
samples were collected for further analysis.

Blood samples
Blood samples were collected in gel clot activator sterile
biochemical tubes. After centrifugation at 3000 X g for
10min, the separated serum was stored at —80°C until
further analysis.

OxiDATIVE STRESS ANALYSIS

Determination of total antioxidant status

Measurement of Serum Total Antioxidant Status (TAS) is
an automated method developed by Erel, which measures
the total antioxidant capacity of the sample against strong
free radicals.” In this method, 1mM Ascorbic acid was
used as a standard. Serum samples were measured in
two stages using the Agilent Synergy HTX Multi-Mode
Microplate Reader device at 660nm. TAS results were
expressed in mmol Ascorbic Acid Equivalent units per
liter (mmol AA Eq/L).

Determination of total oxidant status

Measurement of Serum Total Oxidant Status (TOS) was
measured using an automated measurement method
developed by Erel. The color intensity, which can be
measured spectrophotometrically, is associated with
the total amount of oxidant molecules in the sample.'”]
Hydrogen peroxide (H,0,) was used as the standard in
this method. Serum samples were measured in two stages
using the Agilent Synergy HTX Multi-Mode Microplate
Reader device at 571/658 nm. TOS results were expressed
in units of umol H,O, Equivalent per liter (umol H,0O,
Eq/L).

The oxidative stress index (OSI) in the samples was
calculated as the ratio of TOS level to TAS level.

Statistical analysis

IBM SPSS version 28.0 software was used for statistical
analysis. Mean * standard deviation values were used to
represent continuous variables. Mann—Whitney U test was
performed to compare variables between the two groups.
The relationships between variables were examined using
Spearman’s correlation coefficient. Confidence intervals
(95%) were used to demonstrate differences between
groups. Statistical significance was defined as P < 0.05.

ResuLts

The TAS, TOS, and OSI parameters were compared
between the Vitiligo and control groups [Figures 1-3].
As seen in Figure 1, TAS was lower in Vitiligo patients
compared to the healthy control group, but this relationship
was not statistically significant. However, TOS and OSI
were significantly higher in Vitiligo patients compared to
the control group (P < 0.05) [Figures 2 and 3].

The duration of vitiligo diagnosis for patients was recorded
in months. The correlation between BMI, TAS, TOS, and
OSI values with the duration of vitiligo diagnosis was

Total Antioxidant Status
1,600
1,400 *
1,200
1,000
=
2
= 0,800
ﬁ 0,600
0,400
0,200
0,000
Vitiligo Control

Figure 1: Total antioxidant status of vitiligo patients and healthy control
group. Data are expressed as mean = standard deviation (n = 23)
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evaluated using the Spearman correlation test [Table 1].
No statistically significant correlations were found.

Discussion

Vitiligo is a disease characterized by the destruction of
skin pigmentation and presents with depigmentation.
The prevalence of vitiligo in Turkey is reported to be
between 0.15% and 0.32%.1'1 Familial cases of vitiligo
are common, indicating a genetic predisposition, as 6% to

Total Oxidant Status
4,000
3,500 )
3,000
S
3 2,500
2, 2,000
==
E 1,500
=
1,000
0,500
0,000
Vitiligo Control

Figure 2: Total oxidant status of vitiligo patients and healthy control
group. Data are presented as mean =+ standard deviation (7 = 23)

Oxidative Stres Index
4,000
3,500 *
3,000
2,500
=
2 2,000
1,500
1,000
0,500
0,000
Vitiligo Control

Figure 3: Oxidative stress index levels of vitiligo patients and healthy
control group. Data are presented as mean = standard deviation (7 =
23). Differences in the vitiligo patient group were considered statistically
significant at *P < 0.05, **P < 0.01, ***P < 0.001

38% of vitiligo patients have affected family members.'”!
The patches are initially small but expand over time. Skin
lesions are predominantly observed on the face, hands,
and wrists. Patients suffering from this disease often
experience concomitant depression.!'’!

Increased stress, life changes such as job loss, loss of a
loved one, accidents, or illnesses, and physical traumas
like exposure to ultraviolet (UV) radiation and pressure,
contribute to the development or progression of vitiligo
lesions. A study including five thousand vitiligo patients
identified triggering factors in 51.4% of cases related to
dietary factors, 34.26% to recurrent infections, 23.26% to
medications, and 20.46% to emotional stress.!'4l

Oxidative stress is characterized by forming and
accumulating ROS, known as free radicals, during
normal cellular processes. It leads to oxidative damage
to cell membranes, proteins, lipids, and nucleic
acids.'™! Tt is considered one of the possible pathogenic
events in melanocyte loss. Defective recycling of
tetrahydrobiopterin in the entire epidermis of vitiligo
patients is associated with intracellular production
of H,O,. Additionally, increased intracellular ROS
production due to mitochondrial dysfunction and
compromised antioxidant status supports the concept
of systemic oxidative stress in vitiligo. This accumulated
oxidative stress leads to DNA damage, lipid and protein
peroxidation. Many proteins are modified through H,0,-
mediated oxidation and exhibit partial or complete loss
of functionality.!'s]

Information obtained from different studies indicates
that melanocyte loss in vitiligo results from increased
epidermal oxidative stress through cytotoxic metabolites
of melanogenesis. Several studies have demonstrated
abnormalities in the antioxidant system and increased
susceptibility of melanocytes to oxidative stress in the
blood and skin of vitiligo patients.l”” Previous studies
have shown the involvement of oxidative stress in the
pathogenesis of vitiligo and higher levels of oxidative
stress in vitiligo patients compared to the control
group.!® OQur study yielded similar experimental
results, although statistically significant findings were not
obtained.

Furthermore, when considering the duration of vitiligo
diagnosis in patients, no correlation was found between
BMI, TAS, TOS, OSI parameters, and the duration of
diagnosis.

Table 1: Correlation between BMI, TAS, T0S, and 0SI in patients diagnosed with vitiligo

Correlation Parameters BMI

TAS TOS 0slI

r p

p r p r p

Vitiligo diagnosis (Months) 0,317 0,140

0,195

0,374 -0,071 0,748 -0,167 0,447

BMI: Body Mass Index, TAS: Total Antioxidant Status, TOS: Total Oxidant Level, OSI: Oxidative Stress Index, r: Spearman correlation coefficient
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ConcLusIoN

The results indicate oxidative stress’s involvement in the
pathogenesis of vitiligo.

Limitations

One limitation of this study is the small sample size in
both groups, which may affect the generalizability of the
findings.
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Trends of Skin Cancer Incidence in Turkey: A Hospital-Based
Study

Esma Katkat Celik', Leyla Baykal Selcuk', Safak Erséz?, Deniz Aksu Arica’, Savas Yayl'3, Arzu Ferhatosmanoglu’

"Department of Dermatology and Venerology, Faculty of Medicine, Karadeniz Techinical University, Trabzon, 2Department of Pathology, Faculty of Medicine, Karadeniz
Technical University, Trabzon, 3Department of Dermatology and Venerology, Faculty of Medicine, Kog University, Tstanbul, Turkey

Background: The incidence of skin cancers is increasing every year. The purpose of the study was to determine the change in
the incidence of skin cancers and their subtypes over the years. Materials and Methods: A total of 1507 patients who applied
to the Dermatology Clinic between January 1, 2010, and January 1, 2020, and were diagnosed with Squamous Cell Carcinoma
(SCC), Basal Cell Carcinoma (BCC), and melanoma were included in the study. Sociodemographic characteristics of the patients,
comorbidities, tumor type, tumor number, lesion size, lymph node or organ metastasis, number of recurrences, and number
of previous surgeries were recorded. Results: A total of 1056 (52.4%) patients had BCC, 733 (36.4%) SCC, and 225 (11.2%)
had melanoma. The mean age was 69.8 (£14.61) in females and 67.65 (£13.33) in males (P < 0.001) at the time of diagnosis.
The highest rate of recurrence was detected in 39 patients (7.1%) and the earliest recurrence time (15.77 months (+14.24) was
detected in SCC (P < 0.01, P = 0.01, respectively). The mean age of skin cancer was found to be significantly lower in those
who had undergone organ transplantation and those who had autoimmune diseases (P = 0.004, P = 0.008, respectively). Also,
organ metastases were more common (P = 0.005), and the mean tumor size was lower in patients with autoimmune diseases (P =
0.008). Conclusion: It was found that the frequency of SCC has increased and approached BCC over the years, and the frequency
of malignant melanoma has been similar. Results support that more emphasis should be placed on skin cancer screening and
prevention in high-risk groups.

Keywords: Autoimmune disease, basal cell cancer, melanoma, organ transplants, squamous cell cancer

SCC, which is the second most common skin cancer
after BCC, is very important in the development of
cumulative sun exposure, especially in childhood and
adolescence. It has been identified as an important factor
for immunosuppression and tumorigenesis in recent years,
including those associated with organ transplantation.?

INTRODUCTION

Skin cancers have the highest global incidence among
other cancer types. Although the main risk factor for all
skin cancers is exposure to ultraviolet (UV) Radiation,
more than 80% can be prevented.!"

Non-melanoma skin cancers, including squamous cell
carcinoma (SCC), and basal cell carcinoma (BCC),
originate from keratinocyte cells and are known as
keratinocyte carcinomas.'! BCC is a slow-growing skin
tumor that rarely metastasizes, develops in sun-exposed
skin,” and has low mortality rates. It can be locally
invasive and may recur after the treatment, causing
significant morbidity.
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Also, 3.7% to 5.2% of cutaneous squamous cell carcinoma
(cSCC) patients have nodal metastases and 1.5% to 2.1%
die from cSCC.H

Melanoma, on the other hand, is among the most
aggressive skin tumors known for its high mortality rate,
frequent metastasis, and resistance to treatments.” The
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incidence of cutaneous melanoma is increasing on a
global scale at a faster rate each year than other types of
cancer. Recent advances in systemic drug therapies in the
treatment of melanoma have significantly changed patient
management and outcomes, especially in advanced disease
stages.l®

The financial effects of skin cancers on healthcare costs
are significant. However, the true incidence of non-
melanoma skin cancers is mostly unknown because of the
lower registration rates in most countries in contrast to
malignant melanoma. In the present study, the purpose
was to determine the general rates of skin cancers and the
changes in the incidence of subtypes over the years. It was
also aimed to determine the recurrence and metastasis
rates according to comorbidities, gender, and clinical
characteristics.

MarteriaLs AND MEeTHODS

Patients who applied to the Dermatology Clinic between
January 1, 2010, and January 1, 2020, and were diagnosed
with SCC, BCC, and malignant melanoma clinically and
histopathologically were included in the present study.
The data of 2165 patients were analyzed, 658 patients
were excluded because the data were missing, and a total
of 1507 patients were included in the study.

Among the patients who were included in the study,
838 were diagnosed with BCC, 552 with SCC, 175 with
melanoma, and 64 with more than one skin cancer. The
age and year of diagnosis, gender, number of lesions,
size of the lesion, diabetes, hypertension, hematological
malignancy, organ transplantation, solid organ
malignancy, autoimmune disease, additional diseases
such as inflammatory disease, immunosuppressive drug
use history, smoking, and alcohol use, family history
of skin cancer, number of recurrences, lymph node or
organ metastases, and number of previous surgeries of
the patients included in the study were recorded from the
patient files and by calling the patients by phone. The
Ethics Committee Approval was obtained before starting
the study.

Statistical analysis

The SPSS 23.0 statistical package program was used in
the analysis of the data. The descriptive statistics of
evaluation results were given as numbers and percentages,
for categorical variables, mean, standard deviation
(SD), and minimum (min) to maximum (max) values
for the variables. The conformity of the data to the
normal distribution was examined with the one-sample
Kolmogorov—Smirnov test. The comparisons of the
measurement data of two independent groups were
made with the Mann—Whitney U test because the normal
distribution condition was not met, and the comparisons
of three or more independent groups were made with

the Kruskal-Wallis test. The Chi-square test was used to
analyze the differences between categorical rates and the
statistical significance level was taken as P < 0.05.

ResuLts

A total of 1507 patients were included in the study [896
(59.5%) males and 611 (40.5%) females]. Considering
the distribution of skin cancer numbers (i.e., number
of tumors) in the patients, 1056 (52.4%) had BCC, 733
(36.4%) had SCC, and 225 (11.2%) had melanoma. The
mean age was 69.8 (+14.61) in women and 67.65 (+13.33)
in men at the time of diagnosis. Significantly older age was
detected in women (P < 0.001). The sociodemographic
characteristics and comorbidities of the patients are
summarized in Table 1 and the comparison of the rate,
location, size, recurrence, and metastasis rates of skin

cancer subtypes according to gender are summarized in
Table 2.

The mean age at the diagnosis of skin cancer of the patients
was 67.55 (£13.65) in BCC, 72.05 (£13.06) in SCC, and
64.23 (£ 15) in malignant melanoma (MM), respectively.
The mean age was found to be lower in melanoma patients
at diagnosis (P < 0.01).

The highest number of recurrences was detected in 39
patients (7.1%) and the earliest recurrence time was
15.77 £ 14.24 months in SCC patients (P < 0.01, P = 0.01,
respectively).

The size was found to be significantly larger in lesions in
the lower extremities (P < 0.01).

The size of the lesions on the upper extremity and face
was significantly higher in women (P = 0.041, P = 0.002).
According to the mean number of surgeries, the highest
mean number of surgeries was detected in BCC [1.21
(£0.44) for BCC, 1.14 (£0.37) for SCC, and 1.17 (£0.4)
for MM, respectively, P < 0.01].

When the mean age at diagnosis of skin cancer was
evaluated according to gender, BCC was similar in both
genders, and SCC and MM were significantly higher in
females (P < 0.0001, P = 0.016). When the mean lesion
size was considered, it was found to be significantly higher
in males (P < 0.0001). The rate of localization in the scalp
and organ metastases was significantly higher in men (P <
0.0001, P < 0.0001). The mean age at diagnosis of skin
cancer was 06.91 (+£14.61) years in patients with lymph
node metastasis, and 63.57 (£13.3) years in those with
organ metastases. The mean age at diagnosis was found
to be lower in patients who had lymph node and organ
metastases (P = 0.046 and <0.0001, respectively).

Although the total incidence of skin cancer has increased
in recent years, this has not been at statistically significant
levels. The comparison of skin cancer subtype rates
between 2010-2014 and 2015-2019 is summarized in
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Table 1: Sociodemographic characteristics and comorbidities in skin cancers

Patient variables Total BCC SCC Malignant melanoma
Gender, n(%)
Female 611 (40.5) 477 (45.2) 236 (32.2) 96 (42.9)
Male 896 (59.5) 579 (54.8) 497 (67.8) 129 (57.1)
Age range, n (%)
0-20 1(0.1) 1(0.1) 0 0
21-40 50(3.3) 31(2.9) 8(1.1) 18 (8)
41-60 369 (24.5) 264 (25) 131 (17.8) 58(25.8)
61-80 773 (51.3) 540 (51.2) 395(53.8) 125 (55.6)
>80 314 (20.8) 220 (20.7) 199 (27.1) 24 (10.7)
Comorbidity, n(%)
Hypertension 625 (41.5) 349 (41.6) 215 (43.4) 63 (36.0)
Diabetes 235 (15.6) 124 (14.8) 82 (16.6) 30(17.1)
Solid organ malignancy 89(5.9) 51(6.1) 30 (6.1) 9(5.1)
Inflammatory disease 72 (4.8) 46 (5.5) 17 (3.4) 7 (4.0)
Hematological malignancy 34 (2.3) 18 (2.1) 15(3.0) 5(2.9)
Autoimmune disease 27(1.8)
Organ transplantation 11(0.7) 6(0.7) 6(1.2) 0
Immunosuppressive drug, 7 (%) 80 (5.3) 42 (5%) 31(6.3) 9(5.1)
Smoking, n (%) 225 (42.5) 123 (41.7) 90 (46.9) 22 (36.1)
Alcohol use, n (%) 82 (17.5) 30 (15.4) 26 (44.8) 6(10.3)
Multiple skin cancer, n (%) 64 (4.2) 58(6.9) 459.1) 7 (4.0)
Family history of skin cancer, 1 (%) 28 (8.9) 19(9.9) 10 (10.0) 3(7.7)

Table 3. The BCC rate was significantly lower in 2015—
2019 (0.003), and there was no difference in the subtypes.
The rate of SCC increased significantly between 2015
and 2019 (P = 0.002), but there was no difference in the
subtypes. Although there was no increase in the rate of
MM, a significant decrease was detected in the frequency
of nodular MM in its subtypes between 2015 and 2019,
and a significant increase in the acral MM subtype (P <
0.0001, P < 0.0001).

The comparison of age at diagnosis, tumor size,
recurrence, and metastasis frequency in patients who had
comorbidities is summarized in Table 4. The mean age at
diagnosis of skin cancer was significantly lower in those
who had organ transplantation and autoimmune disease
(P =0.09, P =0.008). Also, organ metastases were more
common (P = 0.005), and mean tumor size was lower in
those who had autoimmune diseases (P = 0.008).

Discussion

In the present study, it was found that the frequency
of BCC has decreased and the frequency of SCC has
increased in recent years, while the frequency of MM has
remained similar.

The incidence of non-melanoma skin cancer (NMSC)
increased by 33% between 2007 and 2017." Over the last
decade, the incidence of BCC has increased by 5% annually
in Europe.® In a retrospective study conducted with 2879

patients with NMSC (2062 BCC, 746 SCC, 71 BCC +
SCC), reported from our country, BCC was reported to
be the most common NMSC.P! In a prospective study
conducted by Ferhatosmanoglu ez al.,1 a total of 7396
people were evaluated and skin cancer was detected in 200
patients, which constituted 2.7% of the study population.
The number of SCC patients was close to the number
of BCC patients. Similarly, some studies reported that
the incidence of SCC is increasing, approaching that of
BCC."In the present study, when compared to the period
between 2010-2014 and 2015-2019, it was observed that
although BCC decreased, the rate of SCC increased,
similar to the literature data. Contrary to our study,
Kappelin er al.'? reported that the incidence of BCC
increased by 1.8% in Sweden. We think that as the life
expectancy increases, the rate of SCC may have increased
due to increased cumulative sun exposure and a relative
decrease in the number of BCCs may have occurred.
Although the limited duration of 5 years and the limited
number of patients alone are not sufficient to show that
the frequency of SCC has increased and approached the
frequency of BCC, it stands out as supporting data.

Regarding gender distribution, the data from the
literature on BCC indicate a higher incidence in males.!'>!¥
Similarly, there was male predominance in our study. The
male/female ratio in patients with SCC was found to be
higher in our study, similar to the literature data.!' In the
study conducted by Baykal et al.') the gender distribution
of patients with melanoma was almost equal; however,
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Table 2: Comparison of rates, localization, size, recurrence and metastasis rates of skin cancer subtypes according to gender

Tumor variables Total Female Male P value
Age at diagnosis, skin cancer type, (mean * SD) 68.52 (£13.9) 69.8 (£14.61) 67.65 (£13.33) <0.001
BCC 67.55 (£13.65) 68.47+14.22 68.17+£13.01 0.346
Nee 72.05 (£13.06) 76.53+12.83 69.37+12.64 0.000
MM 64.23 (£15) 67.60+14.1 62.96+14.9 0.016
BCC types 0.055
Nodular 706 (67) 311 (67.6) 395 (66.5)

Cystic 130 (12.3) 29 (6.3) 31(5.2)

Pigmented 94 (8.9) 28 (6.1) 36(0.1)

Morphea-like 64 (6.1) 49 (10.7) 45 (7.6)

Superficial 60 (5.7) 43(19.3) 87 (14.6)

SCC types 0.233
Well -differentiated 498 (67.8) 336 (67.5) 170 (72)

Poorly differentiated 236 (32.2) 162 (32.5) 66 (28)

Melanoma types 0.899
Nodular 117 (52) 50 (51.5) 67 (52.3)

Superficial spreading 57(25.3) 16(16.5) 19(14.8)

Lentigo MM 35(15.6) 8(8.2) 8(6.2)

Acral Lentiginous 16(7.1) 23(23.7) 34(26.6)

Residential area <0.0001
Face 1472 (73.1) 616 (78.6) 856 (69.6)

Scalp 137 (6.8) 24 (3.1) 113(9.2) <0.0001
Neck 39(1.9) 12 (1.5) 27(2.2)

Upper extremity 90 (4.5) 35(4.5) 55(4.5)

Lower extremity 171 (8.5) 66 (8.5) 105 (8.5)

Body 88 (4.4) 24 (3.1) 64(5.2)

Nail 4(0.2) 1(0.1) 3(0.2)

Genitalia 8(0.4) 2(0.3) 6(0.5)

Localization, Mean size(£SD)

Lower extremity 3.47 (£2.92) 3.92+4.03 4.18+4.67 0.863
Neck 2.31 (+2.03) 2.22+1.79 2.50+2.57 0.694
Scalp 2.21 (£2.26) 1.99+1.89 3.27+3.46 0.113
Upper extremity 2.08 (£1.75) 242+2.03 1.55+0.99 0.041
Body 1.97 (£1.56) 2.03£1.55 1.80£1.60 0.346
Face 1.36 (£1.26) 1.42+1.27 1.28+1.23 0.002
Neck 2.31 (£2.03) 222+1.79 2.50£2.57 0.694
Number of recurrences n(%) 27 (4.4) 46 (5.1) 0.608
Melanoma 13(7.4) 8(8.3) 6(4.7)
SCC 39(7.1) 20 (4.4) 10(5.2)
BCC 34 (4.1) 19(3.2) 11(2.4)
Time to recurrence (mean * SD) 19.11 (£16.72) 23.29 (£23.4) 0.752
BCC 29.06 (£26.14) 27.64+22.07 35.74+33.12 0.703
Melanoma 18.62 (£15.3) 24.33+18.60 15.00+11.34 0.310
SCC 15.77 (£14.24) 10.20£7.81 15.12+12.14 0.445
Number of recurrences (Mean * SD) 1.27 (£0.75) 1.38 (£1.22) 0.634
Lesion size, (mean £ SD) 1.69£1.89 1.61 (£1.93) 1.75 (£1.86) <0.0001
LN met, n (%) 164 (8.1) 57(7.3) 107 (8.7) 0.253
Organ met, n (%) 119 (5.9) 25(3.2) 94 (7.6) <0.0001

P values below 0.05 are considered statistically significant. Significant p values are colored in bold

there was male predominance in our study. This may be
associated with the fact that men spend more time outside
in our country, including childhood periods, and their
clothing choices and exposure of more body surface area
to the sun’s rays.

The mean age at diagnosis in patients with melanoma was
found to be lower than in other skin cancers in the present
study. Age at diagnosis of skin cancer in women was older
in the MM and SCC groups and it was close to the age
of diagnosis in male BCC patients. No significant gender
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Table 3: The comparison of skin cancer subtype rates between 2010-2014 and 2015-2019

Skin cancer characteristics 2010-2014 2015-2019 P value
Age mean, mean + SD 68.91+12.64 69.48 + 14.56 0.072
Gender n(%) 0.143
Female 350(37.2) 434 (40.4)

Male 591 (62.8) 639 (59.6)

BCC n(%) 527 (56) 529 (49.3) 0.003
Subtype n(%) 0.294
Nodule 344 (65.4) 362 (68.6)

Cystic 36 (6.8) 24 (4.5)

Pigmented 34 (6.5) 30 (5.7)

Morphea 42 (8) 52(9.8)

Superficial 70 (3.3) 60 (11.4)

SCC n(%) 309 (32.8) 424 (39.5) 0.002
Subtype

Well-differentiated 189 (68.2) 226 (60.4) 0.105
Poorly differentiated 89 (31.8) 147 (39.6)

MM n(%) 105 (11.2) 120 (11.2) 1.000
Subtype <0.0001
Superficial 14 (13.5) 21(17.4)

Nodule 73 (70.2) 44 (36.4) <0.0001
Acral 10 (9.6) 47 (38.8) <0.0001
LMM 7(6.7) 9(7.4)

P values below 0.05 are considered statistically significant. Significant p values are colored in bold

Table 4: Comparison of age at diagnosis, tumor size, recurrence, and metastasis frequency in patients with comorbidities

Skin cancer HM P value SOM P value oT P value ID P value AD P
characteristics value
Age at diagnosis, 70.24 0.743 69.24 0.130 59.09 0.004  69.21+£13.07  0.181  63.11%£12.96 0.008
mean + SD (£11.51) (£10.83) (£11.59)

Multiple skin 4(11.8) 0.053 4 (4.5) 0.788 1(9.1) 0.381 1(1.4) 0.363 2(7.4) 0.319
cancer

n (%)

Number of 2(5.9) 0.679 6 (6.7) 0.439 0 1.000 2 (%2.3) 0.579 3(8.1) 0.175
recurrences

n (%)

Organ met, 6(11.3) 0.127 9(6.1) 0.856 0 1.000 1(1.1) 0.059 7 (18.9) 0.005
n (%))

LN met, 4(7.5) 1.000 11(7.5) 0.876 0 0.621 3(3.4) 0.111 0 0.069
n (o 0)

Lesion size, 1.42+1.35 0.206 1.47+1.41 0.472 1.14%+1.70 0.383 1.50+1.28 0.987 1.11+£1.28  0.008
mean * SD

HM = Hematological malignancy, SOM = Solid organ malignancy, OT = Organ transplantation, ID = Inflammatory disease, AD = Autoimmune

disease, LN met = lymphe node metastasis

P values below 0.05 are considered statistically significant. Significant p values are colored in bold

differences were detected in BCC, SCC, and MM subtypes.
Similar results were obtained by Ciazynska et al. (the mean
age for BCC was similar in males and females, while the
mean age at diagnosis was older in SCC in women than
in men.'” In a study evaluating NMSCs, the mean age at
diagnosis was 63.4 (+15.3) in BCCs and 70.5 (*13.4) in
SCCs, and similar to our study, it was higher in patients
with SCC than in patients with BCC.'¥ In a study that was
published in 2016, the mean age of BCC was found to be
68.83 years, similar to our study."® In the study of Baykal et
al "9the mean age of patients diagnosed with melanoma was
found to be lower than in our study (64.23 vs. 57.7+19.7).

In the study conducted by Azarjana et al.') the mean age
at diagnosis of melanoma patients was reported as 61.3
(£15.3), 60.7 (14.7) in men, and 61.6 (£15.6) in women.
In our study, the mean age at diagnosis of melanoma
patients and the age at diagnosis was higher in both men
and women. We believe that this may be associated with the
delayed first application in our region. The belief that “if
the knife touches, cancer will occur” is an important factor
in the late admission of patients in our country.

Although it is reported in the literature that the most
common skin cancer is SCC in immunosuppressed

Turkish Journal of Dermatology | Volume 17 | Issue 4 | October-December 2023 -




197ZIMNZ[DBPXZOBBAROATIAEIDYIASALLIAIPOOAEIEAHION/AD AU

MV TXOMADYOINX7OHISABZIYTCN+eyNIOITWNOTZTARY HIBSHAIQUE Ag pOl/wod mm| sfeulnoly/:diy woly pspeojumoq

¥202/90/€0 U0

Katkat Celik, et al.: Trends of skin cancer

patients,?” BCC was the most common skin cancer in
immunosuppressed patients in this study.

In a study in the literature, 2.6% of the patients who
had BCC were found to be immunosuppressive, 35.2%
of immunosuppressive cases had organ transplantation,
and 55.7% had inflammatory disease.™ In our study,
although the rate of immunosuppression was higher in
patients with BCC (14.5%), organ transplantation (5%),
and inflammatory disease (38%) were observed less
frequently as the cause of immunosuppression. High
immunosuppressive status was associated with the fact
that our clinic was located in a comprehensive university
hospital and our consultation rates were high.

A total of 4.8% of the SCC patients were found
to be immunosuppressive in the same study.
Organ transplantation was present in 33.8% of
immunosuppressive cases, inflammatory disease in 42.5%,
and hematological malignancy in 2.5%.!! In our study,
immunosuppression rate (12.3%), and hematological
malignancy (22%) were found to be higher in SCC patients,
and organ transplantation rate (8.8%), and inflammatory
disease (25%) were observed less frequently. In a study
that evaluated patients with SCC, Actinic Keratosis, and
Bowen’s diagnosis, 10.3% of the patients had a history
of taking immunosuppressive drugs. This rate was lower
(6.3%) in our study.B!

In the study of Barazzetti er al.?? conducted with SCC
patients, the most common comorbid condition was
found to be hypertension, and the second most frequent
was diabetes, similar to our study. High rates may be
associated with a higher expected age of onset of SCC.

In a study that was conducted in our country, smoking
history and alcohol use were found to be risk factors
for BCC and SCC, and smoking history was found to
be a risk factor for MM.I'! In another study, 45.6% of
BCCs and 53.6% of SCCs had a history of smoking.[')
Approximately, half of SCC patients used cigarettes
(54.3%) and alcohol (43.5%) in another study.”? In our
study, smoking rates were similar to the literature data,
and alcohol use rates were found to be lower than in the
literature. It is considered that this may be caused by
social—cultural differences.

When the average of recurrence times was evaluated, the
earliest recurrence was detected in SCC and the latest
recurrence in BCC. The lesion size was found to be
significantly larger in lesions in the lower extremities. It is
considered that lower extremity lesions can be neglected
more by patients than facial lesions and may delay the
referral to a doctor. According to the average number of
surgeries, the highest mean number of surgeries was found
in BCC.

In the present study, the recurrence rate was found to be
4.1% in BCC and 7.1% in SCC. Similar to this study, the

overall BCC recurrence rate in the 1062 patient cohort
study was reported as 4%.% Recurrence rates varying
between 4.6% and 6.7% are reported in the literature
for ¢cSCC.”¥ The recurrence rate in terms of SCC was
found to be higher in the present study than in the
literature. This may be related to our higher number
of immunosuppressive cases when compared to other
studies.

In another prospective cohort study, the overall tumor
recurrence rate was reported as 3.5% in NMSC, which was
quite low compared to our study.?? This may be because
of the different surgical methods employed.

There were also differences between sexes regarding tumor
sites. The head and neck region was the prominent site of
NMSC, this is in line with the literature.?® In the present
study, the rate of skin cancer on the scalp was found to
be higher in men than in women. This may be because of
direct sunlight exposure to the balding skin as a result of
baldness with Androgenic Alopecia, which increases with
age in men.

In the study conducted by Muzic et al.'l the mean size of
BCC lesions was found to be 1.0 (£0.6) cm, and that of
SCC lesions was 1.1 (£0.6) cm. In the study of Ma et al.?"
the tumor size of melanoma patients was reported to be
<6mm in 20.6%, 7-12mm in 34.2%, 13-30mm in 32.6%,
31-42mm in 4%, and >42mm in 8.6%. In the present
study, more advanced lesions were detected in all skin
cancer types compared to the literature data. This may be
because of the low level of awareness of society in terms
of skin cancer.

In a study evaluating the distribution of histopathological
types of skin cancers, histopathological types of BCC
were found to be 43.9% nodular, 17.1% superficial, 5.9%
infiltrative, and 1.6% morphea-like.'”! A higher percentage
of nodular subtypes was detected in men (66.5%) and a
higher rate of superficial BCC in women (28.2%).19 In
another study, nodular and morpheiform BCC occurred
more frequently in women (male/female ratio 0.96, M/F
ratio 0.73).2% In this study, a higher rate of superficial
BCC was detected in women, although not at a statistically
significant level. More comprehensive studies are needed
to uncover the relationship between BCC subtypes and
gender distribution. In the same study, the majority of
BCCs (83.1%) were found to be localized in the head
region, as in the present study.®

Also, no significant gender difference was detected in
the present study between poorly differentiated and well-
differentiated SCC cases and MM subtypes.

It is already known that autoimmune diseases are
associated with an increased risk of melanoma and
NMSC.»31The reason for the significantly lower mean age
at diagnosis of skin cancer in patients with autoimmune
diseases or organ transplantation in our study may be
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the chronic inflammatory involvement of the skin or
immune-modulating treatments targeting autoimmune
conditions. Larger studies are needed to explain the fact
that the tumor size is significantly lower in patients with
autoimmune diseases, while the organ metastasis rate is
significantly higher.

ConcLusION

The change in the incidence of melanoma and NMSCs
and their subtypes over the years has been revealed in the
present study. The increased frequency of SCC between
2015 and 2019 compared to the previous 5-year period
and approaching BCC supports the recent literature.
Unfortunately, studies reporting the effects of gender and
comorbidities on recurrence and metastasis in skin cancers
are limited. In the present study, when all skin cancers
were evaluated, the rate of localization on the scalp, the
size of the lesion, and the rate of organ metastasis were
found to be significantly higher in men, which contributes
to the literature on “skin cancers-gender relationship.”
In the present study, the mean age at diagnosis of skin
cancer was also found to be significantly lower in those
with organ transplantation and those with autoimmune
diseases. Also, organ metastases were more common in
patients who had autoimmune diseases and the mean
tumor size was lower. We think supporting the findings
with a larger series of studies will make an additional
contribution to the management of skin cancers.
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Association between Serum Zinc Levels and Multiple
Cutaneous Warts: A Cross-Sectional Study

Divya Mani, Jude Ernest Dileep, Damayandhi Kaliyaperumal, Sheela Kuruvila, Jagadeeshkumar Govardhan', llakkiapriya Sadasivam, Rajkiran Takharya?

Department of DVL, Aarupadai Veedu Medical College and Hospital, Puducherry, 'Department of DVL, Sri Lakshmi Narayana Institute of Medical Sciences,
Puducherry, India, *Department of DVL, Manipal Tata Medical College, Jamshedpur, Jharkhand, India

Background: Warts are cutaneous manifestations of human papillomavirus (HPV). Trauma and maceration facilitate initial
epidermal inoculation. The spread may then occur by autoinoculation. Local and systemic immune factors appear to influence the
spread. Zinc is an essential micronutrient having a wide spectrum of actions. Deficiency of the same adversely affects the immune
function, especially, T cell functions. The role of zinc as an immunological modulator activates lymphocytes and cytokines against
the penetration and replication of viruses, which has increasingly been recognized. Numerous skin disorders have been linked to
zinc deficiency. A high dose of oral zinc sulfate has shown outstanding therapeutic efficacy and prevents relapse in patients with
recalcitrant and multiple warts. Owing to the therapeutic efficacy of oral zinc in the treatment of warts, the current study was
undertaken to find out the association between serum zinc level and multiple cutaneous warts among the study population. Materials
and methods: One hundred and ten patients with cutaneous warts met the inclusion criteria and an equal number of age and sex-
matched controls were enrolled. A consecutive sampling technique was used for the enrolment. Details regarding the duration,
number, clinical type, size, and distribution of the warts were recorded. Serum zinc levels were estimated in both cases and controls.
Data were tabulated and analyzed using the SPSS software version 20. Results: The reference range for normal serum zinc levels was
taken as 60-180 pg/dL. Normal serum zinc levels were found in 91 (100%) of the cases and 100 (110%) of the controls; high levels
were found only in 9 (10%) of the cases. Cases were found to have significantly higher mean serum zinc levels compared with the
controls. (121.1£35.78 pg/dL vs. 101.8 +20.48ug/dL, P = 0.0001). Conclusion: Patients with multiple cutaneous warts were found to
have higher mean serum zinc levels compared with age and sex-matched controls. There was no significant association of serum zinc
levels with the duration or the number of warts.

Keywords: Cutaneous, warts, HPV, zinc

treat.! Humoral immunity provides resistance to HPV
infection; the cellular immunity helps the established
infection to regress.

INTRODUCTION

Warts are cutaneous manifestations of human
papillomavirus (HPV). Common warts, plantar warts,

flat or planar warts, and genital warts are some of
the clinical manifestations of HPV infection.!! There
are over 100 HPV subtypes.”’ Trauma and maceration
facilitate the initial epidermal inoculation. The spread
may then occur by autoinoculation.’! Local and
systemic immune factors appear to influence the spread;
the immunosuppressed patients are at particular risk
of developing generalized lesions that are difficult to
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Zinc is an essential micronutrient having a wide spectrum
of actions. The zinc deficiency adversely affects the
immune function, especially, T cell functions.’! Zinc as
an immunological modulator, activates lymphocytes,
releasing cytokines against the penetration, and
replication of the viruses.”’ A high dose of oral zinc
sulfate has shown outstanding therapeutic efficacy and
prevents relapse in patients with recalcitrant multiple
warts.'¥ Owing to the therapeutic efficacy of oral zinc in
the treatment of warts, the current study was undertaken
to find out the association between the serum zinc
level and multiple cutaneous warts among the study
population.

MarteriaLs AND MEeTHODS

This comparative study was conducted in the Department
of Dermatology of a tertiary care teaching hospital in
South India, from December 2020 to June 2022. Patients
with a clinical diagnosis of multiple cutaneous warts
were included in this study. The duration of the disease,
number, types of warts, size, and distribution of the warts
were noted.

All patients aged 10-56 years with multiple (more than
three) cutaneous viral warts attending the Dermatology
Outpatient Department, without any other dermatological
diseases were included in study. Patients who were not
willing to participate in the study, patients who were on zinc
supplementation or any immunosuppressive therapies,
and those with chronic diarrhea and acrodermatitis were
excluded.

One hundred and ten patients with cutaneous viral
warts meeting the inclusion criteria were enrolled. The
consecutive sampling technique was used. The same
number of healthy individuals were taken as controls
after matching with the age and sex. An informed written
consent was taken from the patients. Venous blood sample
from each control and study participant was taken for the
zinc level assessment. The serum zinc level estimation
was done by Nitro-2-(5-Nitro-2-pyridylazo)-5-(N-propyl-
3-sulfopropylamino) Phenol disodium salt, dihydrate
methods using Sigma-Aldrich Kit (Bangalore). The
normal range of serum zinc level was considered to be
60-180 pg/dL.

The data were fed in Microsoft Excel and analyzed by
the Statistical Package for Social Service (SPSS)-version
20, IBM (Chicago, IL,USA). Descriptive data were
expressed in mean * standard deviation along with the
frequency table. The mean of continuous variables was
compared using the two-tailed independent Student ¢
test, and qualitative variables were compared using chi-
square test. The correlations were computed by Pearson’s
correlation coefficient. P value of <0.05 was considered to
be statistically significant.

&
&

Figure 1: Multiple warts over the face

Figure 2: Verruca vulgaris over the dorsum of left foot

ResuLts

The study consisted of two groups, among which 110 were
cases with multiple cutaneous warts, and 110 were healthy
controls. More number of participants belonged to the age
group of 20-39 years in both, cases 45 (41%) and control
50 (45.5%) groups. The mean age of the cases was 31.41
years, and controls was 31.57 years. Males were 66 (60%),
and females were 44 (40%) among the cases. Regarding
the duration of warts, 79 (72%) cases had warts for <12
months duration, followed by 25 (229%) who had warts for
1-2 years and 6 (6%) for >3 years. Fifty (46%) cases had
4 warts followed by 39 (35%) who had 5-10 warts and 21
(19%) who had >10 warts. A more common type of wart
is verruca vulgaris observed in 38 (34.5%) cases, followed
by palmar wart in 20 (18%) cases and filiform warts in
15 (13%) cases [Figures 1 and 2]. More than two types
of warts were observed in 37 (33.6%) cases [Table 1]. We
observed that 37 (34%) of the warts were present on the
right and left hand followed by 9 (8%) on the face and 6
(5%) on the neck. We also observed a few warts on the lips,
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Table 1: Distribution of patient’s demographics and clinical features

Variables Study group Control group P value
Age group (years)
<20 32 (29%) 31 (30%) 0.764
20-39 45 (41%) 50 (45.5%)
40-60 43 (30%) 29 (24.50%)
Mean + SD 31.41£14.30 31.57£13.90
Gender
Male 44 (40%) 48 (44%) 0.584
Female 66 (60%) 62 (56%)
Duration of warts
<12 months 79 (72%) NA NA
1-2 years 25 (22%)
3-4 years 3 (3%)
> 4 years 3 (3%)
Number of warts
<4 50 (46%) NA NA
5-10 39 (35%)
>10 21 (19%)
Types of warts
Filiform warts 15 (13%) NA NA
Palmar warts 20 (18%)
Verruca vulgaris 38 (35%)
More than two types of warts 37 (34%)

50
% I
I I |
39 Years 10 - 60 Year

m Study group m Percentage

3 o) =
<20 Yes

Bar diagram representing the distribution of age among study and control groups.

| Study m Confr

ull

Bar chart representing the distribution of gender among study and control groups.
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Table 1. Continued

Variables Study group

Control group P value

< 12 Months 2 Years 3 - 4 Years

80
60
40
20
; LI

>4 Years

Bar diagram representing the distribution of duration of warts among study participants.

50

38
25
13

51010

10

Bar diagram representing the distribution of number of warts among study participants.

han 2 types of Wart

Bar diagram representing the distribution of types of warts among study participants.

NA = not applicable, SD = standard deviation

nose, eyelids, neck, scalp, and arms. Warts were present in
more than two sites in 43% of the cases.

From the current study, we observed that there is no
significant difference in serum zinc levels among different
types of warts (P = 0.176) and different numbers of warts

[Table 2]. In this study, the normal serum zinc reference
range was taken as 60-180 ug/dL. Normal levels were
observed in 100 (91%) of the study participants and 110
(100%) in the control group; high levels were observed in 10
(9%) of the study participants in the case group [Table 3].
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Table 2: Statistical comparison of serum zinc level between different types of warts

Type of warts Zinc levels (ug/dL) 95% confidence interval for mean  Minimum Maximum P value
Lower bound Upper bound
Filiform wart 123.93429.03 107.85 140.01 85 185
Palmar wart 129.10+40.925 109.95 148.25 73 219 0.176 (NS)
Verruca vulgaris 111.39£31.59 101.01 121.78 68 265
More than two warts 125.65+38.45 112.83 138.47 81 216
Total 121.12+35.78 114.36 127.88 68 265
Filiform Wart Palmar Wart /erruca Vulgar More than 2 Wart
Statistical comparison of Serum Zinc Level between different types of warts.
NS, not significant
Table 3: Statistical correlation of zinc level with different numbers of warts
Number of warts and parameters Minimum Maximum Mean Standard deviation P value
<4 68.00 265.0 121.5 41.53 0.9978 (NS)
5-10 81.00 216.0 121.8 31.71
11-20 89.00 219.0 121.6 36.77
>20 81.00 141.0 119.1 19.92

121.6
9
I |

| 0

Statistical correlation of Zinc levels with different numbers of warts

NS, not significant
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Table 4: Comparison of serum zinc level between the groups

Serum zinc level Study group Control group P value
60180 pg/dL (normal) 100 (91%) 110 (100%) 0.001
>180 pg/dL (high level) 10 (9%) 0

Mean + SD 121.1+£35.78 101.8£20.48

Bar diagram representing the distribution of serum zinc levels among study and control groups

SD, standard deviation; Bold value represents P< 0.05

The mean zinc level of the study group was 121.1£35.78
pg/dL, and the control group was 101.8+20.48 pg/dL,
which was significantly higher in the study group [Table 4].

Discussion

Warts are benign lesions that occur in the mucosa and
skin.'"" Warts are caused by the HPV, with over 100
types of HPV identified. HPV may occur at any site. The
primary manifestations of HPV infection include common
warts, genital warts, flat warts, deep palmoplantar
warts  (Myrmecia), focal epithelial hyperplasia,
epidermodysplasia verruciformis, and plantar cysts.
Warts may be transmitted by direct or indirect contact.
Events that disrupt the normal epithelial barrier increase
the likelihood of developing warts. Warts often resolve
spontaneously within a few years. Some high-risk HPV
subtypes are associated with malignancies. Based on their
association with cervical cancer and precursor lesions,
HPVs can also be grouped into high-risk and low-risk
HPV types. Low-risk HPV types include types 6, 11, 42,
43, and 44. High-risk HPV types include types 16, 18,
31, 33, 34, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, and 70.
Included in the high-risk group are some HPV types that
are less frequently found in cancers but are often found in
squamous intraepithelial lesions. HPV types 5, 8, 20, and
47 have oncogenic potential leading to epidermodysplasia
verruciformis.

Acanthosis, digitated epidermal hyperplasia, papillomatosis,
compact orthokeratosis, hypergranulosis, tortuous capillaries

inside the dermal papillae, and vertical tiers of parakeratotic
cells with red blood cells entrapped above the ends of the
digitations are the histopathologic characteristics.

The treatment options include chemical agents (salicylic
acid, lactic acid, monochloroacetic, bichloroacetic acids,
trichloroacetic acid, formalin, and glutaraldehyde),
antimitotic agents (5-fluorouracil, bleomycin, and
podophyllin resin podophyllotoxin), cryotherapy, surgery,
immunotherapies (cimetidine, interferon, diphencyprone,
oral zinc supplementation, levamizole, and intralesional
purified protein derivative/vitamin D3/measles, mumps,
rubella/bacille calmette-guerin/trichophytin).

In our study, we observed that males (60%) were more
in number compared with females (40%). Our study also
reported that a greater number of participants belong to
the age group of 20-39 years (41%), the mean age of the
study group was 31.41 years, and the control group was
31.57 years. Sixty percent of the study group participants
were male, and 40% were female. A greater number of
participants belonged to the age group of 20-39 years in
both study (41%) and control (45.5%) groups.

In a similar study done by Luong et al.l'' estimating serum
zinc level in 78 patients with multiple warts, 41 were males
and 37 were females, and the mean age of the study group
was 32.37 years. Another similar study was done by Raza
et al™ reported the age of the patients ranged from 12
to 65 years, and the mean age of the study group was
25.88+8.90 years, and the majority of the patients were
in the age group of 21-30 years (n = 30, 40%). Out of

-Turkish Journal of Dermatology | Volume 17 | Issue 4 | October-December 2023




SMIAGZIUMIPXZOBBAe0ATIAEIDVIHSALLIAIPOOAEIEAHIONI/AOAU

N\VIX:)N\/(:)HO!W)(VOHlSQﬁZHU'l C+eyNIOITWNOIZTARYHISSINAQUG /(q po[l/tuoa'/\/\/\/\|'S|eumo[//:d11q wioJ} papeojumog

¥20¢2/90/€0 uo

Mani, et al.: Association between serum zinc levels and multiple cutaneous warts

75 patients, 52 (69.3%) were males, and 23 (30.7%) were
females. In a study done by Ranjit ez al.,l¥ the frequency of
distribution of cutaneous viral warts was more among the
males (54%) compared with females (46%), in accordance
with our findings. The male predominance noted in the
present study could be because of a greater likelihood of
occupational trauma and environmental exposure among
men.

In this study, we observed 72% of the patients were having
warts for <12 months duration, 22% of the cases were
having warts for 1-2 years duration, 6% of the cases were
having warts for more than years, and 46% of the cases
were having <5 warts followed by 5-10 warts (35%) and
>10 warts (19%). A study done by Naseri ez al.l'* observed
most of the patients had 220 warts on the body surface,
half of them were located on the upper extremities, and
the duration of disease was less than 1 year in 70% of
patients and more than 2 years in 16.7% of them.

In the current study, the most common type of wart we
observed was verruca vulgaris in 35% followed by palmar
wart in 18% and filiform wart in 13% of the participants.
More than two types of warts were observed in 34% of
the participants.

In our study, the normal serum zinc reference range was
60-80 ng/dL, normal level was observed in 91% of the
cases, and a high level was observed in 9% of the cases.
The mean serum zinc level was 121.43+35.78 pg/dL in
cases, which was significantly higher than that of controls.
No cases were seen with decreased serum zinc levels in
our study. We also observed that there was no significant
difference in serum zinc levels among different types of
warts (P = 0.176), also there was no significant difference
in zinc level among the number of warts.

In contrast to our finding, many studies have reported
decreased serum zinc levels in patients with multiple
cutaneous warts. In a study done by Luong et al. ! the
serum zinc level in patients with genital warts had a mean
+ SD value of 81.83+13.99 pg/dL. Meanwhile, the mean
+ SD value of the serum zinc concentration in the control
group was 86.66 1 17.58 ng/dL. While the patients tend to
have a lower zinc concentration in the serum compared
with controls, the difference between the two groups
was insignificant. Another similar study by Naseri et
al¥ observed the mean serum zinc concentration in the
patient and control groups was 55.24+9.6 and 55.8+8.2
ng/100mL, respectively. No significant difference in serum
zinc concentration was found between the two groups
(P =0.795).

Another similar study by Raza et all'” observed serum
zinc level was low in 42 (56%) patients and 24 (32%)
controls (P = 0.003). Among the patients, serum zinc
level ranged from 69.5 to 109 ug/dL with a mean of 80.4,
whereas the level ranged from 69 to 110 ug/dL with a

mean of 83.6+91.04 pg/dL. among controls (P = 0.044).
Ranjit et al™ observed the difference in mean serum
zinc levels in cases (80.50%+37.24 pg/dL) and controls
(104.31£25.31pg/dL) was statistically significant (P =
0.0001). A strong association between low serum zinc level
and cutaneous viral warts was seen with odds ratio of 7.37
(95% CI = 1.98-27.31; P = 0.0028). Serum zinc level was
negatively correlated with number of lesions (P = 0.001),
largest size of the lesion (P = 0.039), and site of the lesions
(P =0.002).

In our study, zinc deficiency was not observed among the
study group with cutaneous warts, on the contrary, we
observed an increased level of serum zinc in cases with
cutaneous warts. Furthermore, multicentric studies with
larger sample sizes are needed to further investigate the
role of serum zinc in multiple cutaneous warts.

CoNncLusIoN

From the study, we concluded the mean serum zinc
levels in patients with multiple cutaneous warts were
significantly higher than that of controls, which is
contrary to many other studies. Our study also reported
there was no significant association between serum zinc
levels and duration or number of warts. Furthermore,
a multicentric study with a larger sample size and
therapeutic interventional trial could further establish the
relation between serum zinc levels and cutaneous warts.
This could bring potential prognostic and therapeutic
applications in patients with multiple cutaneous warts, in
the future.
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Case Report

Eumycetoma, A Report of Two Rare Cases

Swagata A. Tambe, Kirti M. Jangid, Manali S. Wanare, Ketki S. Bhoite
Department of Dermatology, Seth V.C. Gandhi & M.A Vora Municipal General Hospital, Mumbai, Maharashtra, India

Mycetoma is a chronic, slowly progressive, suppurative, granulomatous disease of the subcutaneous tissue characterized by a localized
swelling with multiple sinuses discharging granules that are micro-colonies of the causative agents. Eumycotic mycetoma is caused by
saprophytic fungi. It is responsible for considerable physical comorbidity, as many cases may require surgical interventions, including
amputations. Facilities for tissue culture and sensitivity testing may not be available at resource poor settings, adding to the disease
burden. Identification of organisms and appropriate therapy is essential for a successful treatment outcome. Here, we present two rare

cases of eumycetoma caused by Aspergillus.

Keywords: Aspergillus, eumycetoma, fungal

INTRODUCTION

Mycetoma has been acknowledged as a neglected tropical
disease (NTD) by the World Health Organization (WHO)
in 2016. It was first described in the Madurai district
of Tamil Nadu, India. It is more common in males and
usually presents between 20 and 50 years of age. It is
classified into 2 types: Actinomycetoma and eumycetoma,
depending on the causative agent. The highest incidence
is reported from the “mycetoma-belt,” which includes the
equatorial regions of Africa, Latin America, and Asia.
The majority of cases in India are actinomycotic. In India,
eumycetoma is more commonly reported from North
India, whereas actinomycetoma is commonly reported
from Andhra Pradesh, West Bengal, Madhya Pradesh,
and Tamil Nadu.l" The most common species of fungi
causing eumycetoma are Madurella and Leptosphaeria.
Aspergillus is a ubiquitous fungi, opportunistic, filament-
forming with over 180 different species. These are found
in water, soil, air, plants, etc., and it is a rare ctiological
agent for mycetoma. Appropriate diagnosis and effective
therapy are essential to avoid the high morbidity resulting
from the disease.
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Case Report

Case 1

A 60-year-old male resident of Jabalpur, working in
the food industry, presented with a diffuse, ill-defined,
indurated, tender, nodular, firm swelling studded with
sinuses discharging purulent and serosanguineous
discharge consisting of white grains affecting the dorsal
and plantar aspects of the left foot for fifteen years.
The overlying skin was hyperpigmented and indurated
[Figure 1]. The regional lymph nodes did not show
any significant enlargement and systemic examination
was unremarkable. There was no history of preceding
trauma. He was a known diabetic on oral hypoglycemic
agents.

Histopathology of the grain revealed pale eosinophilic
grains composed of multiple interlacing hyphae with
club-shaped ends surrounded by an inflammatory
infiltrate of neutrophils [Figure 2A]. Grocott—-Gomori
staining revealed numerous black-stained fungal hyphae
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Figure 1: (a) Case 1: Diffuse, ill-defined indurated tender firm swelling of the left foot. Discharging sinuses, and nodules are present on the medial
aspect of the left foot. (b) Case 1: Discharging sinuses and a few healed sinuses on the left sole. (c) Case 1: Discharging sinuses and few healed

sinuses on the dorsum of left foot with hyperpigmented and indurated skin

and larger thick chlamydospores [Figure 2B]. Periodic
Acid Schiff (PAS) stain revealed pinkish-stained
broad club-shaped hyphae [Figure 2C]. Fungal culture
of grains revealed the growth of Aspergillus species
sensitive to ketoconazole and fluconazole and resistant
to itraconazole.

X-ray of the left foot (anteroposterior/lateral) showed
soft tissue swelling without bony abnormality. Local
ultrasonography revealed an ill-defined, hypodense
collection in the subcutaneous plane with multiple sinuses.
Laboratory investigations were normal.

The patient was treated with oral ketoconazole 200 mg
twice daily and a saturated solution of potassium iodide,
5 drops 3 times a day, which was gradually increased to
40 drops 3 times a day with regular monitoring of liver
function tests and thyroid function tests for 6 months. The
patient started improving with a reduction of swelling and
resolution of the sinuses [Figure 3]. He is currently under
regular follow-up with continued medical treatment in the
form of a tablet Ketoconazole and a saturated solution of
potassium iodide.

Case 2

A 43-year-old married female, a housemaid from
Mumbai, presented with a tender, ill-defined swelling
of the right foot with firm induration and local warmth
[Figure 4A] for 8 months, causing difficulty in walking.
There was no history of any major medical or surgical
illness.

USG of the local part showed multiple hypoechoic areas
in the dermis and subcutaneous tissue [Figure 4B]. MRI
revealed ill-defined marrow edema at the base of the fourth
and fifth metatarsal bones without bony destruction.
Skin biopsy revealed a chronic inflammatory infiltrate
composed of lymphocytes, epithelioid cells, and histiocytes
[Figure 4C]. Fungal culture of tissue samples revealed
growth of Aspergillus species sensitive to itraconazole.
Her routine hematological investigations, including blood
sugars, were normal. The patient was treated with oral
itraconazole 200 mg twice daily for 8 months, resulting in
complete resolution of the lesion, which was confirmed on
repeat ultrasonography [Figure 5]. The patient improved
well with no signs of recurrence during a follow-up period
of 3 years.

Discussion

The prevalence of eumycetoma in India is less than 0.01
cases per 100,000 inhabitants.”) It most commonly affects
field laborers. The most common site of infection is the
lower extremity followed by the hand, head, neck, chest,
shoulder, and arms. The most common causative organism
is Madurella mycetomatis.

The disease is characterized by a triad of painless, firm,
subcutaneous swelling, multiple sinuses, and discharging
granules. Actinomycetoma is the closest differential
diagnosis of eumycetoma. The differentiating features
between the two diseases are mentioned in Table 1.2
Skin biopsy with hematoxylin and eosin staining shows
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Periodic Acid Schiff (PAS) stain
showing pinkish stained broad
club-shaped hyphae

Figure 2: (a) Histopathology of grain showed pale eosinophilic grains surrounded by inflammatory infiltrate of neutrophils. Grains were
composed of multiple interlacing hyphae with club-shaped ends. (b) Periodic Acid Schiff (PAS) stain revealed pinkish-stained broad club-
shaped hyphae. (c) Grocott—Gomori staining revealed numerous black-stained fungal hyphae (red arrow) and large thick chlamydospores

(yellow arrow)

suppurative granulomas surrounding characteristic
grains that are present in the subcutaneous tissue. In
eumycetoma, these grains are aggregates of septate and
branched, radially arranged broad hyphae. Periodic
acid-Schiff and Grocott-Gomori staining may be
performed for the demonstration of fungal hyphae.
Culture of grains or biopsy samples in special media
such as Sabouraud 4% dextrose agar or Kimmig’s agar
at 37°C for 4-6 weeks provides identification of the
causative agent.

Various imaging modalities may be utilized to assess the
extent of the disease. X-ray studies may reveal periosteal
erosion, osteoporosis, osteomyelitis, osteolysis, and
osteosclerosis.

Further, ultrasonography may reveal single or multiple
thick-walled cavities without acoustic enhancement, with
grains having hyper-reflective echoes.

Magnetic resonance imaging (MRI) is the most detailed
method for assessing bone and soft tissue involvement.™!

Serological tests like enzyme-linked immunosorbent assay
may be used for detecting circulating antibodies.!!

The appropriate treatment of mycetoma depends on
precise species identification and the extent of the
disease. Triazole antifungals (such as itraconazole) are
the treatment of choice for eumycetoma, and usually, a
prolonged treatment of 1-2 years is required.-* Potassium
iodide (KI) gets concentrated in infected granulomas and
necrotic tissues, inhibiting further granuloma formation.
Its combination with itraconazole leads to an enhanced
therapeutic effect in eumycetoma.

The fungal isolate in both of our cases was identified
as Aspergillus. Species identification could not be
done due to a lack of resources. Aspergillus is a rare
cause of eumycetoma in India. A summary of cases
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Figure 3: (a) Case 1: Healing of lesions on the medial aspect of the left foot. (b) Case 1: Healing of lesions on the medial aspect of the left sole. (c)
Case 1: Healing of lesions on the dorsal aspect of the left sole

Figure 4: (a) Case 2: Tender ill-defined swelling studded with discharging sinuses, discoloration of the right foot with firm induration and local warmth.
(b) Case 2: USG of the local part showed multiple hypoechoic areas (red arrows) in the dermis and subcutaneous tissue suggesting sinus formations
with mild periosteal reaction (yellow arrows). (c) Case 2: Deep biopsy revealed a chronic inflammatory infiltrate composed of lymphocytes, epithelioid
cells and histiocytes in the dermis

of eumycetoma caused by Aspergillus species is  involvement being the lower extremity. Most cases
mentioned in Table 2. The reported cases have shown  belonged to the age group of 45 to 65 years. Aspergillus
male preponderance, with the most common site of  nidulans and Aspergillus flavus grew in culture in two
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Figure 5: (a) Case 2: Clinical improvement after 8 months of treatment. (b) Case 2: Ultrasonography of the foot post-treatment showing resolution

of sinuses

Table 1: The differentiating features of eumycetoma and actinomycetoma

Salient Features Eumycetoma

Actinomycetoma

Epidemiology More prevalent in humid areas, usually seen in Africa and
India
Causative agent Fungi

Common species
Scedosporium apiospermum.

Characteristics of the causative
organisms

Clinical characteristics

structures
Granule color Commonly black, white
Bone anomaly
*Ketoconazole
eItraconazole
*Voriconazole
*Posaconazole
Surgery is usually definitive

Management

Madurella mycetomatis (70% of cases), Madurella grisea and

Gram-negative, septate hyphae 4-5 microns thick

Less severe inflammation with fewer sinuses. Rarely dissemina-
tive, only invades the primary location, slower spread to bone

Slower spread to underlying bone structures

More prevalent in drier areas, usually seen in
Central and South America

Bacteria

Nocardia brasiliensis, Actinomadura
madurae, Actinomadura pelletieri,
Streptomyces somaliensis

Gram-negative, fine, branching filaments,
about 1 micron thick

More severe inflammation with multiple
sinuses, more rapid progression, rapid spread
to underlying bone causing osteomyelitis
White, yellowish-white, light red, red, cream,
to brownish-yellow.

Rapid spread to bone structures
*Trimethoprim-sulfamethoxazole
*Amikacin-trimethoprim sulfamethaxozole
*Amikacin

*Rifampicin-gentamycin
*Amikacin-imipenem

*Linezolide

cases each. Two patients were diagnosed with type 2
Diabetes mellitus, and one patient was diagnosed with
myelofibrosis and underwent allogeneic hematopoietic
stem cell transplantation 1 year before presenting with
skin lesions. Five of the total cases were reported from
India, and the rest from Pakistan, Sudan, and the
United States. Most of the cases were managed with
oral itraconazole.

Our cases highlight the importance of histopathology,
fungal culture, and sensitivity in the appropriate
management of eumycetoma. Also, the wuse of
ultrasonography as a noninvasive and less expensive
modality to monitor the treatment response in patients of
eumycetoma.
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Table 2: Summary of case reports of eumycetoma caused by Aspergillus species

Sr.  Age/sex Site Species Comorbidities if any Treatment Authors Geographical
no. identified area of
reporting
1 49-year- Right foot Aspergillus  None Voriconazole 400mg/day ~ Mallick  Karachi,
old male niger et al." Pakistan
2 45-year- Right lower  Aspergillus Type 2 diabetes mellitus Itraconazole and Prasanna Maharashtra,
old male limb nidulans potassium iodide et al' India
3 9-month- Left lower Aspergillus  None Surgical curettage and Baishya  Assam, India
old-male limb Sfavus debridement along with et al”
baby itraconazole (5 mg/kg/day)
4 55-year- Left foot Aspergillus None Voriconazole Ahmed  Sudan
old male Sflavus et al™
5 61-year- Dorsum of  Aspergillus None Excision and itraconazole. Kaur Himachal
old foot candidus et al ¥ Pradesh
female (India)
6 62-year- Left foot Aspergillus  None Itraconazole 200 mg twice Vera- Not available
old male and ankle sydowii daily and terbinafine Cabrera
250 mg daily et al ¥
7 45-year- Right lower  Aspergillus Type 2 diabetes mellitus and hypertension Oral itraconazole 200mg  Verma India
old male limb and nidulans twice daily et al.l®
right thigh.
8 66-year- Right thigh  Aspergillus Myelofibrosis managed with allogeneic Voriconazole and Hopps United States
old male extendingup and hematopoietic stem cell transplantation (HSCT) liposomal amphotericin b et all'”)
to the knee  penicillium 1 year before presenting with skin lesions
9 9-year-  Right foot Aspergillus  None Itraconazole 100mg twice Sawatkar Rajasthan
old boy species daily et al'®  (India)
REFERENCES 10. Mallick YA, Yaqoob N, Aftab K, Mallick FA, Zahid QUA.
Successful treatment of human eumycetomas caused by Aspergillus
1. VandeSande WW. Global burden of human mycetoma: A systematic species with voriconazole. J Pak Assoc Dermatol 2021;31:15-22.
review and meta-analysis. PLoS NeglTrop Dis 2013;7:¢2550. 11. Prasanna S, Grover N, Bhatt P, Sahni AK. A case of Aspergillus
2. Chitrambalam TG, Sekhar S, Panicker KM, Sundaraj J. A case nidulans causing white granule mycetoma. Med J Armed Forces
report of eumycetoma in the thigh: An unusual presentation as a India 2016;72:88-90.
lump. Int Surg J 2019;6:2988-90. 12. Baishya L, Kalita M, Sharma A, Dutta B, Hazarika D. White grain
3. Reis CMS, Reis-Filho EGM. Mycetomas: An epidemiological, eumycetoma due to Aspergillus flavus in infancy: A rare case report
etiological, clinical, laboratory and therapeutic review. An Bras from Assam. J Pure Appl Microbiol 2017;11:969-73.
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5. Czechowski J, Nork M, Haas D, Lestringant G, Ekelund L. MR Aspergillus candidus eumycetoma with review of literature. J Mycol
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