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ABSTRACT

Introduction: Vitiligo is a chronic skin disease, which its etiopathogenesis is not fully understood.
Numerous studies have suggested that oxidative stress may play a role in the pathophysiology of
vitiligo. There are controversial reports as to the changes of serum trace elements, copper (Cu) and
zinc (Zn) levels in vitiligo patients.
Objectives: We evaluated the alterations in the level of serum Cu and Zn among a group of Iranian
vitiligo patients.
Methods: The levels of serum Cu and Zn were compared between 117 vitiligo patients and 137
healthy controls using atomic absorption spectrophotometry.
Results: The mean Cu and Zn levels in the cases (113.57 ± 59.43 and 95.01 ± 58.95 μg/dl,
respectively) were significantly lower than those of the controls (138.90 ± 38.14 and 121.83 ± 33.80
μg/dl, r espectively) (P = 0.00). We also observed significantly lower serum Cu and Zn concentrations
in young (< 50 years) than the elderly (≥ 50 years) patients (P = 0.00). The mean Cu and Zn levels in
the patients with generalized vitiligo (111.63±54.18 and 93.11±59.33 μg/dl, respectively) were significantly lower than patients with localized vitiligo (120.74 ±71.64 and 98.69±58.63 μg/dl, respectively)
and those in the control (P = 0.00). The serum Cu/Zn ratio obtained in the young and male patients
was higher than those in their matched controls (P = 0.01).
Conclusions: The current study has shown that the disturbance of serum Cu and Zn levels is associated with vitiligo, and may play an important role in the disease development of Iranian patients.
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Introduction

that melanocytes degeneration and lower melanin biosynthe-

Vitiligo is a multifactorial hypo-melanotic disorder charac-

Zn levels. Hence, the high serum levels of these elements in

terized by the appearance of white spots of different sizes

vitiligo are the result of the disease rather than its underlying

and shapes on the skin. The disease affects 0.1% to 8.8% of

cause [25]. Several other studies have reported significantly

the world’s population, with a higher prevalence among pig-

decreased serum levels of Cu and/or Zn among vitiligo

mented racial groups [1,2]. The loss of functional melanocytes

patients [21,26-29].

sis in vitiligo patients may result in increased serum Cu and

has been detected histochemically in the skin as well mucous
membranes, hair, and the retina of vitiligo patients [3]. Many
different factors, including genetics, oxidative stress, environ-

Objectives

ment, metabolic abnormalities, autoimmunity mediated by

In view of this controversy, the purpose of the present study

autoreactive CD8+ T lymphocytes, and interferon-γ CXCL10
cytokine signaling pathway may be involved in the pathogenesis of the disease [4-6]. The exact mechanisms and interactions of these factors in the etiology of vitiligo are unclear.
Previous studies have suggested that oxidant/antioxidant imbalance and oxidative stress may also play important roles in
the pathogenesis of vitiligo [7,8]. Antioxidant deficiency and
the accumulation of reactive oxygen species in the epidermal
lesions of vitiligo patients have been also reported. Epidermal
lesions of vitiliginous skin show decreased catalase activity
and increased H2O2 and nitric oxide levels [8,9]. Previous
studies have indicated that both localized and generalized
vitiligo were associated with low total antioxidant and high
total oxidant status, as compared with healthy controls [10].
Oxidative stress inhibits melanin production by interfering with tyrosinase activity in the epidermis, thereby exerting the cytotoxicity of melanocytes [11]. Melanin, a dark
biopigment found in the skin has a high affinity for binding
and sequestering zinc, copper, and other metal ions [12]. Zn
and Cu trace elements are required as cofactors by tyrosinase, and many other metalloenzymes involved in melanin

was to investigate the changes in serum Cu and Zn concentrations among Iranian vitiligo patients.

Methods
Experiment Groups
One hundred and seventeen sera were obtained from the
previously collected serum samples of vitiligo patients
(48 men and 69 women) from the biobank of the Autoimmune Diseases Research Center of Shiraz University of
Medical Sciences (SUMS). The control group consisted of
137 healthy blood donors (62 males and 75 females) with
no signs of skin or systemic disease. According to the dermatology and Wood lamp examination, 84% of patients
had generalized/universal and 16% of localized/segmental
stable vitiligo. The University ethics committee approved
the protocol for this study (Approval Number: IR.SUMS.
REC.1398.629), and the informed consent was obtained
from all study participants.

biogenesis [13,14]. They are also essential cofactors for the

Preparation of the Samples and Analytical Methods

activity of superoxide dismutase, an antioxidant enzyme that

The methods for the preparation of samples and their anal-

protects skin against reactive oxygen species [15]. Although

ysis have been described previously [16]. Briefly, blood

these trace elements are essential for human health, the im-

samples were collected from participants, and allowed to

balance of the Cu/Zn ratio suggested being associated with

clot, and serum was separated and stored in plastic tubes at

many human diseases [16,17]. Zinc may play a role in the

-80 °C until analysis. The concentrations of Cu and Zn in

etiology of vitiligo through Zn-α2-Glycoprotein (ZAG), a

the samples were measured using a flame atomic absorption

major plasma protein involved in melanocyte growth and

spectrometer (PerkinElmer model analyst 300). Stock stan-

differentiation. Studies have shown that ZAG deficiency is

dard solutions of Zn and Cu were prepared by 1:1 d
 ilution

involved in the pathogenesis of vitiligo through the shed-

of either trace element (Merck) solutions (2 mg/ml in HCl)

ding and loss of melanocytes [18]. The relationship between

with deionized water. The stock solutions of Zn or Cu were

changes in the levels of Cu and Zn trace elements in tissues

diluted with glycerol (5% or 10%, respectively) and used

or serum and the pathogenesis of vitiligo is controversial.

as working solutions to calibrate the instrument. The absor-

Some studies have shown that oral supplementation or

bance of Cu and Zn was read at 324.7 and 213.9 nm, respec-

topical treatment of Cu and Zn may improve the clinical

tively. The concentrations of trace elements in samples were

symptoms of vitiligo [19,20]. Both increased and decreased

calculated using PerkinElmer AA WinLab software.

serum levels of these trace elements in vitiligo patients have
been reported [19,21-23]. In a study of 50 Sudanese vitiligo

Statistical Analysis

patients, a significant increase in the mean serum concen-

The statistical analyses of data were performed using the SPSS

tration of Cu level was observed [24]. It has been suggested

software package (version 16; SPSS Inc.). The 
results were
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expressed as mean ± standard deviation (SD). Differences be-

differences in serum copper and zinc levels in patients with

tween cases and controls were tested by Kruskal–Wallis test,

vitiligo (P = 0.00) (Table 1).

and the influence of sex and age on the serum levels of trace

The age of patients ranged from 19 to 66 years old

elements was evaluated using the Mann–Whitney U-test. The

(Mean: 37.64 ± 13.01 years) and that of control 26 to 60

Spearman rank correlation test was used to analyze the cor-

years old (Mean: 47.19 ± 8.03 years). In terms of the preva-

relation between quantitative variables. A P equal or lower

lence of disease, the highest rate was in the 25 to 28 year age

than 0.05 was considered statistically significant.

group (17%). The median age of vitiligo patients was about
34 years. Since the serum levels of Zn and Cu have been

Results

reported to increase by age [30], we divided the subjects

A total of 117 subjects with vitiligo and 137 healthy volun-

groups. We found significantly lower serum Cu and Zn

teers were included in this study. Tables 1 and 2 show the

concentration among young patients (107.12 ± 61.18 and

demographic characteristics and serum levels of Cu and Zn

82.47 ± 47.40 μg/dl, respectively) than the elderly group

in patients with vitiligo and the control group. Ninety-seven

(122.53 ±56.30 and 114.37 ± 67.27 μg/dl, respectively) (P

patients had generalized vitiligo and 20 had localized vitil-

=0.00) (Table 1). In the case-control comparison of two age

igo (Table 2). The skin phototypes were type III (70%) and

groups, we found that the serum copper concentrations of

type IV (30%). The duration of the disease ranged from 1-11

cases were lower than those in the respective control group

years, with a mean of 9.57± 9.25 years.

(P ≤ 0.05). The mean serum Zn levels of young cases were

into two groups of young (< 50 years) and old (≥ 50 years)

In this study, the serum Cu level in patients ranged from

also lower than the corresponding value in the respective

6.11 to 289.36 μg/dl (mean: 113.57 ± 59.43 μg/dl) and that

controls (P = 0.00) while there was no significant differ-

for the control group was 71.21 to 231 μg/dl (mean: 138.90 ±

ence between the mean serum Zn concentrations of the el-

38.14 μg/dl). Serum zinc concentrations in patients with vitil-

derly subjects and controls (P = 0.535). Although, in the

igo ranged from 6.15 to 273 μg/dl (mean: 95.01 ± 58.95 μg/dl)

case-case comparison of two age groups, a higher Cu/Zn

and that for the control group was 32.64 to 190.20 μg/dl

ratio was found in the young cases than elderly patients

(mean: 121.83 ± 33.80 μg/dl). Statistical analysis showed

(1.96 ± 2.09 vs 1.64 ± 1.67), the difference didn’t reach

that compared with healthy controls, there were significant

the level of significance (P = 0.406). There was no significant difference in serum copper and zinc levels between

Table 1. Serum copper and zinc levels among vitiligo patients

Group

Cu (μg/
dl)
Median

Cu (μg/dl)
Mean ± SD

Pa

Pb

Zn (μg/
dl)
Median

Cases (N)
103.41 113.57 ± 59.43 0.000
Total (117)

76.17

Age
<50 Y (68)
95.07 107.12 ± 61.18 0.000 0.003 72.01
≥50 Y (49 ) 128.67 122.53 ± 56.30 0.050
101.06
Sex
Male (48)
108.94 114.65 ± 63.88 0.015 0.992
Female (69) 110.68 112.95 ± 56.32 0.00

76.34
75.09

Zn (μg/dl)
Mean ± SD

Pa

95.01 ± 58.95 0.00

Pb

[Cu]/[Zn]

Pa

Pb

1.81 ± 1.90 0.488

82.47 ± 47.40 0.00 0.000 1.96 ± 2.09 0.018 0.406
114.37 ± 67.27 0.535
1.64 ± 1.67 0.161
99.12 ± 62.10 0.000 0.429 1.67 ± 1.48 0.011 0.559
92.25 ± 56.83 0.000
1.90 ± 2.15 0.087

Controls,
(N)
Total (137) 138.58 138.90 ± 38.14

118.42

121.83 ± 33.80

1.28 ± 0.56

Age
<50 Y (71) 138.97 143.82 ± 30.73
≥50 Y (66 ) 138.74 138.70 ± 31.59

0.338 122.14
117.02

124.80 ± 33.05
118.84 ± 34.59

0.321 1.24 ± 0.43
1.32 ± 0.66

0.001

Sex
Male (62)
137.08 135.46 ± 25.13
Female (75) 142.38 146.22 ± 34.76

0.044 126.10
111.40

126.87 ± 29.28
112.53 ± 33.78

0.113 1.14 ± 0.3
1.39 ± 0.69

0.008

Cu = copper; SD = standard deviation; Y = years; Zn = zinc.
a
values for case–control comparisons from Kruskal–Wallis or Mann–Whitney U test where appropriate
b
values for case–case or control-control comparisons from Kruskal–Wallis or Mann–Whitney U test where appropriate
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male and female patients. However, in male and female

Cu level of these patients (117.04± 59.95 μg/dl) and that of

cases, the average serum copper and zinc levels were sig-

patients with type III skin (112.67±59.66 μg/dl) (P > 0.05).

nificantly lower than their matched control group (P<0.02)

The patients with a history of other autoimmune diseases

(Table 1). The patients with generalized vitiligo had sig-

had a higher serum Cu, Zn, and Cu/Zn ratio than patients

nificantly lower serum Cu levels (111.63±54.18 μg/dl)

without a history of autoimmune disease (P < 0.01) (Ta-

than patients with localized vitiligo (120.74 ±71.64 μg/dl)

ble 2). We divided the patients into two groups of early-on-

(P ≤ 0.04) and healthy controls (138.98 ± 28.12 μg/dl) (P = 0.00).

set (the first onset before the age 50) and late-onset (the first

The mean serum Zn level of the patients with the g eneralized

onset after the age 50). Patients with an early-onset of vitil-

vitiligo (93.11±59.33 μg/dl) also differed significantly

igo had lower serum Cu (107.12 ± 61.17 μg/dl, P = 0.035)

with those with the localized vitiligo (98.69±58.63 μg/dl)

and Zn (83.06 ± 49.89 μg/dl, P = 0.001) than those in pa-

and the control group (P = 0.00). We found significantly

tients with late onset (122.53 ±56.30 and 112.81± 67.19

lower serum Zn, but higher Cu/Zn ratio in patients with

μg/dl, respectively) (Table 2). In patients with early-onset

skin type IV (86. 16±60.62 μg/dl and 2.45±2.75, respec-

vitiligo, the male subjects had significantly higher serum Zn,

tively) than in patients with skin type III (99.24± 59.91 μg/dl

but a lower Cu/Zn ratio than female subjects (P < 0.01)

and 1.48± 1.16, respectively) (P < 0.02, Table 2). However,

(Table 2). Among the patients with the late-onset vitiligo,

there was no significant difference between the mean serum

the serum copper concentration and the copper-zinc ratio

Table 2. Selected clinical features of vitiligo patients and serum Cu and Zn levels
Cu (µg/
dl)
Median

Cu (µg/dl)
Mean ± SD

Pa

Zn (µg/
dl)
Median

95.07

107.12 ± 61.17

0.035

72.56

83.06 ± 49.89

138.37

122.53 ±56.30

100.23

112.81± 67.19

Early-Onset (<50 y)
Male (23.9%)
Female (35.8%)

98.41
90.04

110.78± 62.80
116.54±54.15

0.189

76.92
68.96

89.70±45.13
78.63±52.90

0.008

1.73± 1.61
1.77± 2.00

0.00

Late-Onset (>50 Y)
Male (17.1%)
Female (24.7%)

131.69
128.67

119.65±57.57
124.52±56.34

0.017

88.58
100.23

113.54±78.26
112.27± 59.25

0.629

1.49 ± 1.11
2.54±2.79

0.005

101.96

111.63±54.18

0.04

73.01

93.11±59.33

0.006

1.88±2.02

0.078

104.72

120.74 ±71.64

110.50

98.69±58.63

103.41

112.67±59.66

84.68

99.24± 59.91

103.61

117.04± 59.95

67.32

86. 16±60.62

136.36
98.15

143.99±62.61
111.34±58.89

0.001

74.48
77.08

98.29±68.92
94.71± 58.59

0.008

2.08±1.33
1.79± 1.96

0.00

99.86
103.51

106.93 ± 57.08
115.45 ± 60.20

0.023

74.03
76.25

99.67 ± 59.49
94.34± 59.50

0.05

1.71± 1.63
1.83±1.95

0.273

Group
Early Onset < 50
(59.83%)
Late Onset >50
(40.17%)

Clinical type
Generalized
(82.9%)
Localized (17.09%)
Skin phototype
Skin type I and II
(0%)
Skin type III
(69.93%)
Skin type IV
(29.97%)
History of other
auto immune
disease
Yes (6.84%)
No (93.16%)
Smoking status
Smokers (16.23%)
Non-smokers
(83.76%)

0.113

Zn (µg/dl)
Mean ± SD

Pa

[Cu]/[Zn]

pa

0.001

1.96 ± 1.44

0.164

1.72 ± 2.13

1.40±1.24

0.015

1.48± 1.16

0.00

2.45±2.75

Cu = copper; SD = standard deviation; Y = years; Zn = zinc.
Pa, case –case comparison.
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Table 3. Spearman correlation coefficient (r) and P value between serum Cu, Zn, age of onset and
gender in patients
Correlation between

r (P value)

Serum Cu and serum Zn

0.144 (0.252)

Serum Cu and age of onset
Early onset

0.251 (0.039)

Late onset

0.042 (0.774)

Serum Zn and age of onset
Early onset

0.157 (0.362)

Late onset

0.189 (0.175)

Serum Cu or Zn and skin type
Type III
Type IV

0.207 (0.097)
0.071(0.688)

Serum Cu or Zn and
clinical type of vitiligo
Generalized
Localized

0.022 (0.844)
0.453 (0.105)

Serum Cu or Zn and
clinical type of vitiligo
Segmental
Non-segmental

0.20 (0.045)
0.062 (0.666)

Serum Zn and the duration of disease

-0.018 (0.862)

Serum Cu and the duration of disease

0.256 (0.010)

Serum Zn in male and the duration of disease

-0.186 (0.252)

Serum Zn in female and the duration of disease

0.058 (0.662)

Serum Cu in male and the duration of disease

0.112 (0.448)

Serum Cu in female and the duration of disease

0.225 (0.034)

Cu = copper; Zn = zinc.

of female patients was higher than those in male patients (P

cofactors for as many as forty metallo-enzymes involved in

< 0.02). In these cases, the serum levels of Cu were signifi-

the skin pigmentation process. These two trace elements are

cantly lower (P = 0.023), but Zn levels were higher in smok-

essential cofactors of tyrosinase and superoxide dismutase,

ers than those in non-smoker patients (P = 0.05) (Table 2).

two enzymes that are widespread in the human skin and are

We also evaluated the association between serum Cu and

specifically involved in skin pigmentation and melanocytes

Zn levels and the patients’ clinical data. The serum Cu levels

protection against free radicals, respectively [13,15,27].

showed a positive correlation with the early age of the disease

There are conflicting reports on the relationship between se-

onset (r = 0.251, P = 0.039). We found a significant positive

rum Cu and Zn concentrations and vitiligo. Some authors

correlation between serum Cu concentration and duration

have reported that compared with healthy controls, the se-

of disease (Spearman correlation test, r = 0.256, P = 0.01).

rum Zn, but not Cu levels in vitiligo patients have undergone

However, the correlation coefficient only reached statistical

significant changes [7,28,31]. A recent case-control study of

significance in females (r = 0.225, P = 0.034), but not in male

100 vitiligo patients from India reported decreased serum

patients (Table 3). We also observed a positive correlation

Zn, but increased Cu levels as compared with healthy indi-

between serum Cu and Zn levels and segmental Vitiligo

viduals [32]. Arora et al found no significant difference be-

(r = 0.20, P = 0.045). There was no correlation between the

tween serum Zn levels of vitiligo patients and the healthy

levels of two serum trace elements and other parameters in-

control group [22]. A meta-analysis of 16 studies conducted

cluding skin and clinical types of the disease (Table 3).

to compare the serum Cu and Zn concentrations among 891
vitiligo patients and 1682 healthy controls, demonstrated

Conclusions

that the serum Cu and Zn concentrations were significantly

Numerous studies have shown a role for the oxidant–

troversy about the changes of serum Cu and Zn levels in

antioxidant imbalance and accumulation of ROS in the skin

patients with vitiligo prompted us to carry out this study

lesion of vitiligo patients [7,10,20]. Cu and Zn are necessary

to investigate the relationship between the serum levels of

Original Article | Dermatol Pract Concept. 2022;12(4):e2022140

lower in the cases than controls (P < 0.0001) [27]. The con-
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these trace elements and the pathogenesis of vitiligo among a

serum Cu and Zn levels and other parameters in either pa-

group of Iranian patients.

tients or the control group. Some previous studies detected

In our study, the median serum Cu and Zn levels in both

no correlation between serum Cu and Zn levels and the

the localized (104.72 and 110.50 µg/dl, respectively) and

disease subgroups [37,38]. But, others reported a negative

generalized vitiligo patients (101.96 and 73.01 µg/dl, re-

correlation between serum levels of Zn and the generalized

spectively) were significantly less than those in the control

vitiligo, age, and duration of disease [28,31].

group (138.58 and 118.42 µg/dl, respectively). Compared

In a study of tissue copper in vitiligo patients, the mean

with the control group, the mean serum levels of Cu and

lesion (1.3 μg/g) and non-lesion (1.4 μg/g) Cu levels were

Zn in the patients group were also significantly decreased

non-significantly lower than tissue Cu levels of the control

(P = 0.00) (Table 1). The mean serum concentrations of both

group (1.9 μg/g) [39]. Melanin has a high affinity for the

trace elements were significantly lower in male and female

sequestration of metal ions, and pigmented tissues contain

vitiligo patients, as compared to their healthy counterparts

a significant amount of metal cations including Cu and

(Table 1). Our results are consistent with the findings of

Zn [12]. By binding and sequestering metal ions, melano-

Zeng et al. who reported a significant reduction in serum

somes are protected from oxidative damage. The serum

concentrations of both Cu and Zn in Chinese vitiligo patients

concentrations of Zn and Cu have been reported to increase

[27]. Since both the increased and decreased levels of trace

with age [30,40,41]. In our study, the elderly patients (≥ 50

elements can affect the activity of antioxidant enzymes and

years) had significantly higher serum Cu and Zn concentra-

oxidative stress, a U-shaped relation between zinc and cop-

tions than young (< 50 years) patients (P = 0.00) (Table 1). In

per status and optimal health condition has been proposed

the case-control comparison, both the elderly and young pa-

[33]. Thus, the conflicting reports regarding the changes in

tients had lower serum Cu levels than their respective healthy

the level of these trace elements in vitiligo might be true find-

controls (P ≤ 0.05). The young patients also had significantly

ings. Otherwise, the discordance could be linked to the sam-

lower serum Zn levels than the respective control group, but

ple size, racial, or environmental factors such as diet variety.

no significant difference was found in terms of serum Zn

In our study, the mean concentration of serum Cu in

concentration between elderly patients and their respective

smoker patients (106.93 ± 57.08 µg/dl) was lower, but the

elderly control group (P > 0.05). A relationship between vit-

mean Zn levels (99.67 ± 59.49 µg/dl) was higher than those

iligo and the incidence of other autoimmune disorders has

in non-smoker patients (115.45 ± 60.20 µg/dl and 94.34±

been suggested [42,43]. In our study, 6.8% of vitiligo pa-

59.50 µg/dl, respectively) (P ≤ 0.05). It has been suggested

tients had a history of other autoimmune diseases including

that there is a close relation between Cu/Zn ratio and sys-

rheumatoid arthritis, type 1 diabetes mellitus, and hypothy-

temic oxidative state and the balance between serum Cu and

roidism. Several previous studies have suggested an associa-

Zn is clinically more important than their concentrations in

tion between Zn and Cu deficiency and hypopigmentation of

serum [17,34]. Wacewicz et al found a significantly higher

the skin and hair, immune defects, and autoimmune diseases

Cu/Zn ratio in the serum of vitiligo patients as compared to

like type 1 diabetes, rheumatoid arthritis, multiple sclerosis,

healthy controls [35]. A previous study on 151 cases of three

systemic Lupus erythematosus, celiac disease, Hashimoto

groups of skin diseases including skin cancer, inflammatory,

thyroiditis, and juvenile idiopathic arthritis [44,45].

and non-inflammatory diseases reported that the serum Cu/

In the current study, the median and mean serum Cu and

Zn ratio among examined patients was higher than the con-

Zn concentrations in the generalized form of vitiligo were less

trol group and reflected the clinical severity in each disease

than those in the localized form (P ≤ 0.05). M
 irnezami et al

group [36]. We also found a higher Cu/Zn ratio among vit-

also reported significantly lower zinc levels in the generalized

iligo patients (1.81 ± 1.90) than healthy controls (1.28 ±

vitiligo than the localized form [28].

0.573), but the difference was not statically significant

In conclusion, our results are consistent with prior study

(P = 0.49, Table 1). We observed a higher serum Cu/Zn ratio

findings of decreased and imbalanced levels of serum Cu and

in young (1.96 ± 2.09) and male cases (1.67 ± 1.48), as com-

Zn in vitiligo patients. The main drawback of this study was

pared to their healthy counterparts (1.24 ± 0.438 and 1.11 ±

the relatively small sample size that limited the statistical power

0.358, respectively) (P = 0.01).

to perform analyses across all subgroups of patients. Future

A linear regression analysis showed positive correlations

studies with a larger sample size should be conducted to un-

between serum Cu and the early age of onset (r =0.251,

derstand the etiopathogenic roles and the potential therapeutic

P = 0.039) and the segmental type of the disease (r =0.2,

benefits of Cu and Zn supplementation for vitiligo patients.

P = 0.045) (Table 3). A significant positive correlation was
also observed between serum Cu concentrations and the duration of disease, especially in the female patients (r=0.225,
P = 0.034). No significant correlation was observed between
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ABSTRACT

Introduction: Blister beetle dermatitis (BBD) and herpes zoster (HZ) manifest suddenly with vesicular
lesions mimicking each other and progress rapidly. But a lack of definite differentiating criteria yearns
the need for better investigating modality. Though histopathology persuades the need, is an invasive
procedure, commonly deferred. Thus, dermoscopy, a non-invasive rapid diagnostic tool, can help in
differentiating.
Objectives: To evaluate different dermoscopic patterns of BBD and HZ to differentiate both and to
study dermoscopic features in early and late stages of lesions.
Methods: An observational cross-section study conducted in southern India. Nine patients with clinical features suggestive of BBD and HZ were recruited. Lesions were divided arbitrarily into early and
late. Dermoscopic examination was performed with handheld dermoscope. Diagnosis was confirmed
by skin biopsy and Tzanck smear wherever necessary. Statistical analysis performed using data in
terms of frequencies and percentages.
Results: Dermoscopy of early BBD lesions showed multiple discrete and confluent yellowish-white
structures, brown dots, roundish white globules, gray structures, ‘targetoid pattern’, brown areas over
intense reddish pink background. Late BBD lesions revealed pinkish-white area, reduced gray structures and, dotted and globular vessels. Early HZ lesions showed poly-lobular gray and brown globules, bright pink background, gray globules covered by grayish veil-like structure with gray rim. Late
HZ lesions revealed ‘solar eclipse’ pattern and ‘crumpled fabric’ patterns. The dermoscopic findings
correlated with histopathology.
Conclusions: Dermoscopic patterns show peculiar features consistently pertaining to BBD and HZ,
thus help in early diagnosis assisting in accurate treatment in both conditions.
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Introduction

To evaluate dermoscopic differences at early and late
stages of evolution of lesions.

Paederus dermatitis, well known as dermatitis linearis or
blister beetle dermatitis (BBD) is an irritant contact dermatitis following exposure of an insect belonging to the

Methods

genus Paederus [1]. Accidental crushing of the beetle over

This study was conducted in southern India between January

the skin releases hemolymph containing a potent vesicant,

2021 and May 2021. The approval from the institutional re-

paederine [2]. It is characterized with sudden onset of ery-

view board was taken and an informed written consent was

thematous, edematous lesions in linear whiplash appearance

obtained from patients. It was an observational cross-section

over exposed areas or kissing lesions in opposing areas.

analysis. The patients with clinical features suggestive of

Herpes zoster (HZ) is a segmental eruption due to re-

BBD and HZ were analyzed for demographic details in terms

activation of latent varicella zoster virus from dorsal root

of age, sex and occupation. Vesicular lesions with classical

ganglion which presents as closely grouped papules, rapidly

features without history of previous treatment were included

becoming vesicular and pustular; develop in one or more

in the inclusion criteria. Exclusion criteria included lesions

contiguous dermatomes with sharp cut off at the midline [3].

with super-added infection. Lesions were divided arbitrarily

BBD and HZ manifest suddenly with vesicular lesions and

into early and late. Lesions with less and more than 3 days

progress rapidly in the disease process. Lesions of both e ntity

were considered as early and late lesions respectively. Physi-

are associated with pain and burning sensation and hence

cal examination and hematological investigations were done

they mimic each other morphologically and symptomatically

to assess the systemic involvement.

[4,5]. Thus, both lesions should be diagnosed with accuracy.

Dermoscopic examination of target lesion was done

There are no defined criteria to differentiate both conditions

with handheld dermoscope with 10x magnification using

clinically. However, histopathology plays an important role to

ultrasound gel as interface medium. Care was taken avoid

distinguish. Many times, patients may not agree for the same.

pressure on the lesions. Dermoscopic analysis was done by

Dermoscopy is a rapid, non-invasive tool which helps

one of the authors (BSA). Diagnosis was confirmed by skin

to visualize surface and sub surface features that are not

biopsy and Tzanck smear wherever necessary.

visible to naked eyes [6]. Dermoscopy of BBD is explained
in a single case report till date [7] and limited descriptions
on dermoscopic patterns in HZ are present in the literature

Results

[8,9,10]. Furthermore, there is a hiatus in the dermoscopic

This study included 9 patients with 6 (66.6%) males and

distinction between the two. In this study, we evaluated the

3 (33.3%) females. Age of patients ranged from 10 years

dermoscopic features of BBD and HZ.

to 70 years (mean age 35 years). Five (55.5%) patients had
BBD with erythematous and linear lesions with crusting and

Objectives

vesicles with burning sensation over exposed body parts

To evaluate different dermoscopic patterns in distinction of

(5 days) for the healed lesion (Figure 5A). Biopsy was per-

BBD and HZ.

formed in two patients clinically diagnosed with BBD and in

(Figures 1A, 2A, 3A, and 4A). One patient was followed up

Figure 1. (A) Clinical image of early lesion of blister beetle dermatitis involving malar eminence and left
eyelids unilaterally. (B) Dermoscopy reveals presence of multiple discrete and confluent yellowish-white
structures (star) and brown globules (arrow) indicating excoriation with white scales.
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Figure 2. (A) Clinical image of early lesion of blister beetle dermatitis over nape of neck. (B) Dermoscopy
shows gray structure (yellow star), multiple brown dots/ globules (red arrows), and brown areas (green star)
with roundish white globules (red star) over the pink background. Few white globules show brown dots
(blue circle) in the center in a targetoid pattern.

Figure 3. (A) Clinical image of early lesion of blister beetle dermatitis over right shoulder. (B) Dermoscopy
of shows brownish structureless area (green star) in center surrounded by confluent gray structures (yellow star) with gray (yellow circles) and brown dots (red arrow) on pink background. Note the white
scales (black arrow) surrounding the brown dots and globules.

Figure 4. (A) Clinical image of late lesion of blister beetle dermatitis over peri-orbital region. (B) Dermoscopy reveals multiple confluent gray structures (yellow star), brown areas (green star) and white globules
(red star) with brown globules (red arrow). Pinkish-white structureless area (black star) and gray globules
(yellow circle) are well appreciated on a pinkish background.
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Figure 5. (A) Clinical image of healed lesion of blister beetle dermatitis over nape of neck. (B) Dermoscopy
reveals dotted (red circles) and globular vessels (green circles) and scales (black arrow) on a pinkish-white
background. White globules (green arrow) and multiple gray and brown dots (white circles) are noted.

Figure 6. (A) Clinical image of herpes zoster involving left ophthalmic branch of trigeminal nerve.
(B) Dermoscopy shows poly-lobular gray (yellow circles) and brown (red arrow) globules. Note the gray
veil-like structure (yellow star) covering the pigment globules with gray rim (green arrow).

one patient with HZ. Tzanck smear was performed in two

HZ lesions were distributed in the ophthalmic branch of

patients clinically suspecting with HZ to see for acantholytic

trigeminal nerve (Figures 6A and 7A) and thoracic, cervical

cells and multinucleated giant cells.

nerves (Figures 8A and 9A), as closely grouped red papules
and vesicles on erythematous background. Four (44.4%) pa-

Dermoscopy of Early BBD Lesions
Multiple discrete and confluent yellowish-white structures,

tients with HZ were included in the study.

brown dots (Figure 1B) with roundish white globules, gray

Dermoscopy of Early HZ Lesions

structures and brown areas (Figures 2B and 3B) over in-

Polylobular gray and brown globules over a bright pink

tense reddish pink background. Few roundish white glob-

background were noted with gray globules were covered by

ules showed brownish pigmentation at its center (Figure 2B).

grayish veil-like structure with gray rim. Yellowish-orange

White scales around the brown globules were other features

structure surrounding the pigment globules, red areas and

(Figure 3B).

scales were seen (Figures 6B, 7B and 8B).

Dermoscopy of Late BBD Lesions

Dermoscopy of Late HZ Lesions

Similar pattern were observed but for the reduced gray

Polylobular gray and brown structures surrounded by er-

structures in addition to pinkish-white areas (Figure 4B).

ythematous zone resembling a ‘solar eclipse’ pattern were

Few lesions revealed dotted and globular vessels, scales on a

observed with multiple brown and gray dots (Figures 9B

pinkish-white background (Figure 5B).

and 9C). ‘Crumpled fabric’ appearance which describes

4
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Figure 7. (A) Clinical image of herpes zoster involving right trigeminal nerve. (B) Dermoscopy shows
poly-lobular gray (yellow circle) and brown (red arrows) globules. Gray globules are covered by grayish
veil-like structure (yellow star) with gray rim (green arrow). Yellowish-orange structure (white star) surrounding the pigment globules is well appreciated. Note the bright pink background.

Figure 8. (A) Clinical image of herpes zoster involving right trunk in dermatomal involvement without
crossing the midline. (B) Dermoscopy shows poly-lobular gray (yellow circle) and brown (red arrows)
globules. Gray globules are covered by grayish veil-like structure (yellow star) with gray rim (green arrow). Yellowish-orange structure (white star) surrounding the pigment globules is well appreciated. Red
areas (white arrow) and scales (black arrow) are seen. Note the bright pink background.

folding of roof of flaccid bullae in late lesions was noted

histopathological changes. Furthermore it also reveals

(Figures 9B and 9C) [8]. There was increased intensity of

the changes that take place in the different layers of skin

gray structures observed in late HZ lesions when compared

by which one can study the disease evolution process. This

to late lesions of BBD. Dermoscopic differentiation between

study is aimed at differentiating BBD from HZ in a dermo-

BBD and HZ is depicted in Table 1.

scopic perspective. Clinically BBD manifests as fluid filled
and necrotic lesions with pain and burning sensation [11].

Conclusions

The differentials include herpes simplex, HZ or contact irritant dermatitis [12].

Dermoscopy being a rapid, non-invasive diagnostic tool,

Dermoscopic analysis of BBD is very sparse in the lit-

that demonstrates features which correlate well with

erature and limited to a single case report. Authors noted
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Figure 9. (A) Clinical image of late lesion of herpes zoster involving right shoulder and arm. (B and C) Dermoscopy shows poly-lobular gray
(yellow stars) and brown (red arrows) structures surrounded by erythematous zone (black stars). Note the brown and gray dots (yellow
arrows) and the ‘crumpled fabric’ appearance (white circle) and ‘solar eclipse’ pattern (yellow box).

Table 1. Dermoscopic differences between blister beetle dermatitis and herpes zoster.
Dermoscopic
features

Blister beetle dermatitis

Herpes zoster

Early lesions

• Discrete and confluent yellowish-white
structures.
• Brown dots with roundish white globules,
gray structures and brown areas.
• White scales.
• Background: intense reddish pink.

• Poly-lobular gray and brown globules.
• Gray globules covered by grayish veil-like structure
with gray rim.
• Yellowish-orange structure surrounding the pigment
globules and red areas.
• Scales present.
• Background: bright pink.

Late lesions

• Decreased amount of gray structures.
• Vessel morphology: dotted and globular
vessel.
• Scales present.
• Background: pinkish-white

•
•
•
•

brown/black dots on a gray background surrounded by
white halo and erythema in a case of BBD [7].

Increased intensity of gray structures.
‘Solar eclipse’ pattern
Multiple brown and gray dots.
‘Crumpled fabric’ appearance.

Yellowish-white globules indicate spongiotic vesicles
with serum within the epidermis and white roundish globules

In the present report, the dermoscopic patterns varied on

are suggestive of micro-pustules (Figure 10). Gray structure

the basis of duration. Early lesions showed yellowish-white

is due to necrotic pigmented epithelium with non-pigmented

structures with roundish white globules and gray structures

regenerating epithelium. In contrast, brown dots are due to

on intense reddish-pink background. Similar features were

necrotic keratinocytes with retained melanin. Brown areas

noted in late lesions with reduction in the gray structure.

represent dried serum and necrotic keratinocytes with re-

Brown dots/areas and scales were observed in both lesions.

tained melanin. Scales and pink background correspond to

Interestingly, healed lesion showed vascular elements such as

hyperkeratosis and vasodilatation respectively. White glob-

dotted and globular vessels.

ules with brown dots in the centre are suggestive of perifol-

Histopathology of BBD is characterized by destruction

licular micropustule.

of epidermis with necrosis and separation of keratinocytes

HZ shows ballooning degeneration of necrotic keratino-

with formation of vesicles and infiltration of eosinophils and

cytes within intra-epidermal blister and few multinucleated

polymorphs. Perifollicular and inter-follicular inflammatory

giant cells at the base of blister in histopathology. Dermal

infiltrate is noted [13].

small vessel vasculitis is a characteristic feature [14].
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Figure 10. Schematic histopathological representation of dermoscopy of blister beetle dermatitis. White
globules indicate micro-pustules (yellow box), scaling with grayish structures indicates hyperkeratosis
and necrosis of pigmented epithelium (green box), brown areas indicate dried serum with necrotic keratinocytes with retained melanin (red box). Erythematous background indicates increased vascularity and
vasodilation (blue box).

Figure 11. Schematic histopathological representation of dermoscopy of herpes zoster. Multiple poly-
lobular gray globules indicates acanthosis and necrotic pigmented keratinocytes within intra-epidermal
vesicle (yellow box), brown globules depicting serum, necrotic keratinocytes with retained melanin (red
box), yellowish orange structure indicates serum with extra-vasated erythrocytes within the intraepidermal vesicle (green box). Intense erythematous background with red dots indicate increased vascularity
and vasculitis in the superficial dermis (blue box).

Multiple poly-lobular gray globules correlated to the

dilated vessels ( Figure 11). The brown dots and globules are

necrotic keratinocytes within the intra-epidermal vesicle.

due to dried serum, necrotic keratinocytes and melanin re-

The grayish veil-like structure is due to the non-pigmented

tention. Scaling is due to hyperkeratosis [8,9]. The white

epithelium of the basal keratinocytes with overlying ne-

linear folds / ‘crumpled fabric’ appearance were due to fold-

crotic pigmented keratinocytes within the vesicular fluid.

ing of superficial keratinocytes (roof) due to flaccidity was

Gray rim is because of edge of vesicle that is seen verti-

observed in late lesions of HZ. This was previously reported

cally under dermoscopy. Yellowish-orange structure cor-

only in pemphigus vulgaris, pemphigus foliaceous and

responds to serum and extra-vasated erythrocytes within

Hailey-Hailey disease (as ‘crumpled fabric appearance’) [8].

the intra-epidermal vesicle. Erythematous background

This appearance is expected in older bullous lesions with

correlates with the increased vascularity and red dots with

flaccidity of bullae.
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Table 2. Dermoscopic histopathological correlation of blister beetle dermatitis and herpes zoster.
Conditions
Blister beetle
dermatitis

Herpes zoster

Dermoscopic features

Histopathological correlation

Discrete and confluent yellowish-white
structures.

Spongiotic vesicles with necrosis of the epidermis

White globules

Micro-pustules in epidermis

Gray structures

Necrotic pigmented epithelium with regenerating nonpigmented epithelium

Brown areas

Dried serum and necrotic keratinocytes with retained
melanin

White scales

Hyperkeratosis

Dotted and globular vessels.
Intense reddish pink background.

Superficial peri-vascular infiltration with vasodilation of
dermal vessels.

White globules with brown dots in the
centre

Perifollicular micro-pustule.

Multiple poly-lobular gray globules

Necrotic keratinocytes within intra-epidermal vesicle

Greyish veil-like structure

Pigmented epithelium overlying the vesicle.

Grey rim

Edge of the vesicle

Yellowish orange structure

Serum and extra-vasated erythrocytes within the intraepidermal vesicle

Erythematous background

Increased vascularity

Red dots

Dilated vessels and vasculitis

Brown dots and globules

Dried serum, necrotic keratinocytes and melanin retention

Crumpled fabric appearance

Roof of flaccid blister

Scales

Hyperkeratosis

Thus, the dermoscopic features are fairly distinguishable
in BBD and HZ (Table 1). They correlate well with corresponding histopathological changes (Table 2). The dermoscopic patterns observed in our study correlated well with
the study by Narkhede et al [8], in evaluation of HZ, but the
characterization of lesions into early and late lesions pertaining to duration of onset was not depicted. This is required as
any intervention with antiviral therapy within 72 hours of
onset of rash, reduces the risk of ophthalmic complications,
has effect on severity of acute pain, faster healing of lesions
and shortens the duration of post herpetic neuralgia [15,16].
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ABSTRACT

Introduction: In patients with multiple nevi, sequential imaging using total body skin photography
(TBSP) coupled with digital dermoscopy (DD) documentation reduces unnecessary excisions and improves the early detection of melanoma. Correct patient selection is essential for optimizing the efficacy of this diagnostic approach.
Objectives: The purpose of the study was to identify, via expert consensus, the best indications for
TBSP and DD follow-up.
Methods: This study was performed on behalf of the International Dermoscopy Society (IDS). We
attained consensus by using an e-Delphi methodology. The panel of participants included international
experts in dermoscopy. In each Delphi round, experts were asked to select from a list of indications
for TBSP and DD.
Results: Expert consensus was attained after 3 rounds of Delphi. Participants considered a total nevus
count of 60 or more nevi or the presence of a CDKN2A mutation sufficient to refer the patient for
digital monitoring. Patients with more than 40 nevi were only considered an indication in case of personal history of melanoma or red hair and/or a MC1R mutation or history of organ transplantation.
Conclusions: Our recommendations support clinicians in choosing appropriate follow-up regimens
for patients with multiple nevi and in applying the time-consuming procedure of sequential imaging
more efficiently. Further studies and real-life data are needed to confirm the usefulness of this list of
indications in clinical practice.

Introduction

Melanomas detected via sequential monitoring with
TBSP and DD usually escape baseline detection because they

A combined clinical and dermoscopic examination of me-

neither display melanoma-specific criteria, nor substantially

lanocytic lesions allows for the recognition of most mela-

differ from the patients nevi [9]. This more frequently occurs

nomas at a baseline visit [1-3]. In a patient with a single

in individuals with peculiar nevus phenotypes, such as fa-

doubtful lesion, although only moderately atypical, the best

milial melanoma patients [10]. However, TBSP and DD are

approach is prompt excision and histopathologic examina-

time-consuming techniques, so appropriate indications are

tion. Conversely, in patients with multiple nevi, the approach

crucial for the method to be effective. Recently, a study by

of excising any atypical lesion appears neither reasonable

Haenssle et al on 688 patients concluded that patients with

nor cost-effective. In this scenario, sequential monitoring

multiple nevi and additional risk factors for melanoma had

and imaging using total body skin photography (TBSP)

the highest benefit from sequential DD imaging in terms of

coupled with digital dermoscopy (DD) documentation rep-

early melanoma detection over time [6,7]. Several additional

resents the best approach to minimize unnecessary excisions

studies deal with the relevant additional risk factors to be

while maximizing early detection of melanoma (Figures 1

evaluated when referring a patient for digital monitoring,

and 2). While DD is useful to evaluate morphologic changes

but there is some heterogeneity among them [11-14]. Since

of the individual monitored lesions, TBSP mostly helps in the

a consensus agreement is still lacking, we are trying to pro-

recognition of new lesions or significant changes in lesions

vide one.

that were not previously documented dermoscopically [2-7].
It has been calculated that about 10% of melanomas are
diagnosed over time in the context of clinically and dermo-

Objectives

scopically inconspicuous tumors in patients with multiple

The purpose of this study was, therefore, to set up a list of

and/or atypical nevi [1,2]. In a recent cohort study dealing

indications for digital follow-up performed via TBSP cou-

with high-risk patients in a melanoma dermatology clinic,

pled with DD through the selection of specific melanoma

60.8% of melanomas were found with the assistance of

risk factors that may serve to better recognize patients who

TBSP (31.6%) or sequential DD imaging (29.2%) [3].

will benefit from this approach.

2
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Figure 1. Patient with more than 60 nevi. Side by side comparison of 3 lesions (A, B, C) during follow-up. Note the increased regression
structures over time of the first lesion (A) on the left, which was therefore excised and diagnosed as a melanoma in situ.

Figure 2. Patient with more than 40 nevi and previous melanoma. Lesion C showed remarkable change in the lesion after 3 months of
follow-up and was therefore excised and confirmed to be a melanoma in situ, while lesion A and B did not show significant modifications.

Methods

received the SurveyMonkey (https://www.surveymonkey.
com/) link and password for taking part in the survey.

This study was performed on behalf of the International

The study consisted of two steps: (I) identification of ma-

Dermoscopy Society (IDS), with consensus obtained through

jor risk factors for melanoma in patients with multiple nevi

the e-Delphi methodology [15]. Participants were recruited

according to the most relevant meta-analyses and studies; and

among the executive board members of the IDS who were

(II) selection of indications for TBSP and DD after a three-

specifically asked by email invitation for their consent to take

round questionnaire proposed to a panel of international ex-

part in the study. Only those who accepted to join the project

perts in dermoscopy. During each round, participants were
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given a 4-week period to complete the survey and reminders

the Oxford 2011 Levels of Evidence [16]. Melanoma risk fac-

were sent to non-responders on days 7, 14 and 21. The three

tors were expressed in terms of relative risk (RR) and odds ratio

rounds were conducted over a 6-month period and the final list

(OR) with the exception of CDKN2A mutation [17-21], for

of indications was obtained and completed within 8 months.

which we considered the ratio between lifetime risk of mela-

The aforementioned criteria for the enrolment of patients for

noma in patients with the mutation and lifetime risk in the gen-

digital monitoring programs were finally drawn up with the

eral population (Table 1). Variables increasing the melanoma

collaboration of expert members of the IDS, who contributed

risk at least 3 times were considered as major risk factors; vari-

to the study with their answers, advice and feedback.

ables increasing the risk between 2 and 3 times were considered
as intermediate risk factors; and variables increasing the risk

Step 1: Identification of Risk Factors for
Melanoma in Patients With Multiple Nevi

by less than 2 times were considered as minor risk factors [22].

The questions for the survey were obtained after a literature
noma risk factors. The presence of multiple nevi was considered

Step 2: Selection of Indications for TBSP and DD
After a Three-round Questionnaire Proposed to a
Panel of International Experts in Dermoscopy

the basic requirement for patient enrolment in a digital moni-

Participants were first asked if a given risk factor, in combi-

toring program using TBSP coupled with DD. The number and

nation with the presence of multiple nevi, is relevant enough

type of nevi needed to reach the cut-off point were discussed in

to justify inclusion in the list of indications. The questions

the second step. The lower size limit to consider the nevus eligi-

were uploaded in two different blinded Delphi rounds on the

ble to be counted has been conventionally established at 2 mm.

SurveyMonkey platform and were proposed to the experts

The proposed questions were associated with their background

who were included for the 1st round survey. They were asked

studies and their relative levels of evidence assigned based on

to judge their agreement for each sentence using the 5-point

search of relevant meta-analyses and studies about major mela-

Table 1. Risk factors for cutaneous melanomas and their relative risks (modified from Chen et al [4]).
Characteristic
Common nevi (total number)

Atypical nevi (total number)

Eye color

Hair color

Risk factor for cutaneous melanoma

Summary statistics (RR, OR)

16-40

1.47

41-60

2.24

61-80

3.26

81-100

4.74

101-120

6.89

1

1.45

2

2.10

3

3.03

4

4.39

5

6.36

blue

1.47

green

1.61

hazel

1.52

red

3.64

blond

1.96

light brown

1.62

Family history of melanoma

positive

1.74

Personal history of non-melanoma skin cancer

positive

2.74

CDKN2A mutation

10a

strong history of sunburn

2.03

ever use of tanning booth

2.06

positive

2.38

Genetic factors
Sun exposure
Organ transplant history

RR = relative risk; OR = odds ratio.
a
For CDKN2A, the risk is based on the ratio between the lifetime risk of melanoma in patients with the mutation and the
lifetime risk of melanoma in the general population.
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Likert Scale for Surveys (1: strongly agree, 2: agree; 3: neither

for selecting patients suitable for digital monitoring were

agree nor disagree; 4: disagree; 5: strongly disagree) [23].

established.

nd

Each parameter was admitted to the 2 round question-

Fifteen (65%) experts agreed on the definition of a

naire of the consensus procedure if at least 65% of the ex-

common nevus being a macular or papular symmetrical le-

perts rated it 1 or 2 according to the Likert Scale for Surveys

sion, smaller than 6 mm in diameter, uniform in color, with

[23]. The questions of the 2nd round were formulated based

well-defined borders and regular overall architecture in der-

st

on the 1 one and, again, participants were asked to answer

moscopy. Consequently, an atypical nevus was defined as a

using the 5-point scale. Finally, in the last round, participants

flat or slightly raised lesion usually larger than 6 mm, with

were asked to confirm or refute the list of indications ob-

ill-defined borders, irregular pigmentation, and a mixed pat-

tained as a result of the first two rounds.

tern dermoscopically.

Results

with 61-80 common nevi [24], 70% (N = 16) of responders

First Round

Given the RR of 3.26 of developing melanoma in patients
agreed to establish the threshold of at least 60 common nevi
to select patients requiring digital monitoring, in the absence

Of the executive board members of the IDS invited by email,

of additional risk factors. The experts showed their consen-

all (N = 27) confirmed their participation and received the

sus to reduce the threshold to 40 common nevi (RR 2.24) if

link to answer the round 1 questionnaire anonymously. Of

the patient had additional melanoma risk factors because of

them, 25 completed the questionnaire. More than 90%

a higher cumulative risk of melanoma. However, the experts

of experts agreed (32%, N = 8) or strongly agreed (64%,

did not agree on establishing a cut-off number of atypical

N = 16) on the necessity to establish selection criteria for

nevi as an indication for TBSP and DD if this was the only

patients with multiple nevi who need digital monitoring. For

melanoma risk factor of the patient.

92% (N = 23) of participants, the total number of nevi was
considered relevant to select these patients.

For the other melanoma risk factors, we asked whether
the anxiety (as suggested by 2 experts) could be an indica-

Table 1 shows the most common risk factors for mel-

tion for TBSP and DD. Only 52% (N = 12) of participants

anoma and their relative risks. The great majority agreed

considered it a relevant risk factor in patients with multiple

(88%, N = 22) that significant risk factors for melanoma

nevi. This criterion was therefore excluded from the final list

were those having a RR (relative risk) > 2. Moreover, 92%

of indications.

(N = 23) of participants agreed that patients with multiple

Nineteen (83%) experts agreed on considering a per-

nevi and at least one additional risk factor for melanoma

sonal history of melanoma coupled with more than 40 nevi

could have a higher cumulative risk for melanoma than pa-

as an indication for TBSP and DD. They also agreed to enlist

tients with only one risk factor, thus making them more eli-

patients for digital monitoring if they had more than 40 nevi

gible for long-term digital monitoring.

and red hair, with (65%, N = 15) or without a MC1R mu-

Participants were asked to propose other factors that

tation (74%, N = 17). Organ transplant recipients with at

should be considered as indication for digital monitoring.

least 40 nevi were also judged suitable for digital monitoring

Two of 25 participants proposed the anxiety of patients with

(65%, N = 15). Finally, almost all members agreed (91.3%,

multiple nevi as a criterion for digital monitoring. Therefore,

N = 21) on considering digital monitoring to be useful in pa-

this criterion was added for the second round of questions.

tients with a CDKN2A mutation (familial melanoma) even

In the open answers, some participants underlined the ne-

in patients with less than 40 nevi.

cessity to avoid digital monitoring in the following clinical

In the open final discussion of this round, with almost

scenarios: (i) in children before puberty, even if multiple nevi

total agreement among the experts, it emerged that even if in

were present; (ii) in patients with complex health conditions

absence of referring relative risk data, other rarer identified

that can render the examination difficult; (iii) in the context

melanoma-predisposing mutations different from CDKN2A

of nodular lesions, especially if rapidly changing.

and MC1R variants (ie BAP-1, CDK-4, and MIT-F) should

Second Round

not be ignored independently from the nevus count.
There was no agreement on indicating digital monitoring

The 2nd round questionnaire was sent to the 25 members

in patients with few atypical nevi or with less than 40 nevi.

who completed the first one, with 23 completing the round.

Personal history of non-melanocytic skin cancer, sunbed ex-

At first, this round had the purpose to establish the number

posure or sunburns were not considered as valid criteria to

and type of nevi needed as cut-off for the definition of a

select a patient for TBSP and DD even when associated with

patient with multiple nevi; secondly, the additional criteria

the presence of more than 40 nevi.
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Third Round

to be 2.24 for a number of common nevi ranging from 41-60

The results of the second round allowed us to propose

nevi and 3.26 for 61-80 nevi. Thus, patients with more than

the following five indications for digital monitoring in the

40 nevi (with a RR between 2 and 3) were considered to

third round:

deserve this follow-up procedure only if presenting with additional risk factors, namely: a personal history of melanoma,

1. Patients with more than 60 melanocytic nevi.

red hair with or without a MC1R variant associated to mela-

2. Patients with a CDKN2A mutation or other rarer

noma risk or a history of organ transplantation [25,26].

high-risk melanoma genetic variants.
3. Patients with more than 40 melanocytic nevi and a personal history of melanoma.
4. Patients with more than 40 melanocytic nevi and red hair
and/or a MC1R mutation
5. Patients with more than 40 melanocytic nevi and a his-

In the same meta-analysis by Gandini et al, patients with
two atypical nevi showed a RR of 2.10 [25,26]. Therefore,
we asked participants if patients with multiple nevi (more
than 40) and at least 2 atypical nevi should be enrolled for
digital monitoring. This criterion probably did not reach
a consensus because it is very frequent that a patient with

tory of organ transplantation.

more than 60 nevi also exhibits some atypical ones.

This final list (Table 2) was proposed by mail to the 25

risk depending on the number of previous melanomas, in

members of the first Delphi round, clarifying that the strategy

both patients with familial melanoma and those with spo-

of silent consensus would be used (i.e. no answer would be

radic melanoma(s) [27]. For instance, in patients with a sin-

interpreted as a positive response). Ultimately, 17 members

gle previous melanoma, the risk for a second melanoma was

(68%) confirmed their consensus to this list of criteria, while

2.5 for patients with familial melanoma and 2.3 in patients

the remaining participants expressed their silent consensus.

with a sporadic melanoma. In 2019, Lallas et al in a prospec-

In 2015, Chen et al found a stable 2- to 3-fold increased

tive study in a cohort of 977 patients showed 8% cumula-

Conclusions

tive risk of second primary melanoma, thus highlighting the

In the last decade, many studies focused on digital moni-

ing to these findings, the personal history of melanoma (both

toring of patients with multiple nevi, with special emphasis

in familial melanoma and in sporadic melanoma) was judged

on the duration and scheduling of follow-up visits, the type

as a very effective criterion to better select patients for digital

and number of lesions to be digitally documented, and the

monitoring, as also suggested by Haenssle et al [6,7].

value of TBSP and DD in this group of patients [28]. Accord-

type of changes that should lead to a biopsy [3-5]. How-

In 2010, Wheless et al reported a RR of 2.74 for de-

ever, no sufficient and exhaustive data have been reported

veloping melanoma in patients with a history of NMSC,

about the indications for patient enrolment to digital mon-

compared to controls with no prior NMSC [29]. This group

itoring. Being aware of the costs and duration of the TBSP

of patients, even when having multiple nevi, was not con-

and DD procedure, our aim was to more precisely identify

sidered eligible for digital monitoring. Given the high prev-

the patient categories that can benefit from this diagnostic

alence of NMSC, this criterion could potentially increase

approach [24].

the number of patients referred for this special follow-up

A high total number of nevi is clearly the basic condition
to include a patient in a digital monitoring program. The par-

procedure too much, without a real benefit in finding more
melanomas over time.

ticipants considered a total nevus count of at least 60 (RR >3)

In contrast, almost all participants agreed on including

sufficient to refer the patient for digital monitoring. This was

the red hair phenotype in the final list of indications. In a

based on a meta-analysis published by Gandini et al in 2005

meta-analysis on phenotypic risk factors for cutaneous mel-

that confirmed such patients’ propensity to develop mela-

anoma, the red hair phenotype was the only phenotypic as-

noma [25,26]. In detail, the higher the number of common

pect found to have a RR greater than 3 (3.64) for melanoma

nevi, the higher the RR for melanoma, which was estimated

development, while all the other clinical features showed a

Table 2. List of indications for digital monitoring in patient with multiple nevi.
Indications for digital monitoring in patients with multiple nevi.
I. Patients with more than 60 melanocytic nevi.
II. Patients with a CDKN2A mutation or other rarer high-risk melanoma genetic variants.
III. Patients with more than 40 melanocytic nevi and a personal history of melanoma.
IV. Patients with more than 40 melanocytic nevi and red hair and/or a MC1R mutation
V. Patients with more than 40 melanocytic nevi and a history of organ transplantation.

6

Original Article | Dermatol Pract Concept. 2022;12(4):e2022182

RR below 2 [5,25,26]. Particularly, different studies, as that
of Duffy et al confirmed the importance of the association
of a MC1R genotype and the presence of multiple nevi in
contributing synergically to increase the individual’s melanoma risk [30-32].
A RR for melanoma of 2.03 was found in a meta-analysis
by Gandini et al in case of strong sunburn history [33]. Similarly, a large case-control study from the Nurses Health
Study published in 2006 found an OR of 2.06 for “ever” versus “never” usage of tanning booths [34]. Despite this risk,
the IDS members did not consider patients with a strong history of sunburn or ever use of tanning booths to be qualified
for digital monitoring if they had less than 60 nevi.
Concerning the potentially increased risk of melanoma
after organ transplantation, the standardized incidence ratio
for melanoma was reported to be 2.38 in this population,
indicating a substantially increased risk [5,35,36]. Although
other immune deficiencies increase the melanoma risk, their
RRs are not well calculated yet. Thus, participants reached the
consensus to refer patients with a history of organ transplantation to digital monitoring if they have more than 40 nevi.
The only exception to the rule of multiple nevi was made
for patients with a known CDKN2A variant. CDKN2A
variant carriers have at least a 10-fold risk of melanoma
compared to people not carrying the mutation. Moreover,
patients with CDKN2A often have more than 50 melanocytic nevi [17-21]. Due to this high risk, participants considered this category of patients deserving digital monitoring
independently from the total nevus count.
In the final open discussion, with almost total agreement
among the experts, an indication emerged to also consider
patients with other rarer melanoma-predisposing mutations
different from CDKN2A and MC1R variants (ie CDK-4,
BAP-1, MITF, POT1, ACD, TERF2IP and TERT), even if for
them the exact relative risk still remains unknown. These
rarer patients have multiple nevi and an increased the risk
of melanoma, therefore they were considered an exception
independent from the nevus count [37-40].
In conclusion, this study suggests a list of indications for
digital monitoring of patients at high risk for melanoma.
This list could be a guide to help in selecting patients who
could benefit the most from this time-consuming procedure.
However, these criteria should always be integrated with the
physicians experience in order to include also those exceptions that may escape using them strictly. Further studies and
real-life data are needed to confirm the usefulness of this list
of indications in clinical practice.
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ABSTRACT

Introduction: Erythroderma is a life-threatening dermatologic emergency which is characterized by
diffuse erythema and exfoliation affecting more than 90% of the body surface area. Most common
cutaneous diseases associated with erythroderma are systemic contact dermatitis, psoriasis, drug
eruption and atopic dermatitis. Clinical-pathological correlation is used to determine the underlying
disease. In addition, direct immunofluorescence (DIF) may provide significant clues for etiology of
erythroderma especially in the case of autoimmune bullous skin diseases (ABSDs).
Objectives: In our study, we aimed to analyze the demographic data, clinical pre-diagnoses, final diagnosis, histopathological and DIF examination findings, accompanying systemic signs and laboratory
abnormalities of erythrodermic patients.
Methods: We conducted a retrospective study of 31 erythroderma patients in a referral hospital between 2014 and 2021. Cutaneous biopsies were taken from all patients for H&E and DIF examination.
Results: Average age was 54.6 ± 23 years, 48.4% of the patients were female (N = 15) whereas 51.6 %
of the patients were male (N = 16). Average time between the onset of rash and biopsy was 18.8 days.
DIF analysis showed immune deposits in 19.4% (N = 6) of the patients; whereas no immune deposits
were detected in 80.6% (N = 25) of the patients. The most frequent final diagnosis was adverse cutaneous drug eruption followed by ABSDs.
Conclusions: Our findings suggest that DIF may be used in conjunction with clinical-pathologic and
clinical findings to reveal the associated skin diseases in erythrodermic patients. Erythrodermic patients presenting with clinical findings of ABSD should be considered for DIF examination.
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Introduction

antisera against human IgM (Dako, dilution ratio: 1/20-1/40),

Erythroderma (exfoliative dermatitis) is defined as wide-

ratio: 1/20-1/40) and C3 (Diagnostic BioSystems Inc., dilution

spread erythema and exfoliation involving more than 90%

ratio: 1/75-1/100) were applied to sections and incubated.

of body surface area [1]. Men seem to be more affected

Presence of any positive immunofluorescence staining with

compared to women male-to-female ratio ranging from 1.5

IgM, IgG, IgA and C3 antisera was evaluated under immu-

to 2.8 [1-3]. Average age at the onset differs among vari-

nofluorescence microscopy. Sex, age, dermatologic exam-

ous studies and reported to be 50.7 and 57 years in two

ination findings, accompanying systemic symptoms, clinical

recent reports respectively.3,4 Even though skin involve-

pre-diagnoses, laboratory findings, elapsed time between the

ment is the predominant clinical picture of the condition,

onset of the rash and biopsy procedure, histopathologic find-

life-threatening systemic complications such as tachycardia,

ings, presence of immune deposits in DIF analysis, final diag-

electrolyte imbalance, edema and unstable body temperature

nosis, treatment given and were evaluated and recorded. The

may accompany [3].

underlying etiologies of erythroderma were divided into 4 cat-

IgG (Bio SB, dilution ratio: 1/25-1/100], IgA (Dako, dilution

Erythroderma generally arises from the exacerbation and

egories as follows: ‘category 1 (ABSD)’, ‘category 2 (ACDE)’,

generalization of a pre-existing skin diseases, even though

‘category 3 (vascular skin diseases)’ and ‘category 4 (miscel-

new-onset cutaneous eruptions such as adverse cutaneous

laneous other skin diseases) (Table 1). For cases with a final

drug eruptions (ACDE), psoriasis, systemic allergic con-

diagnosis of ACDE including drug rash with eosinophilia and

tact dermatitis (SACD), autoimmune bullous skin diseases

systemic symptoms (DRESS) syndrome, maculopapular drug

(ABSD) such as bullous pemphigoid, pemphigus foliaceus

eruption (MDE), Stevens-Johnson syndrome/toxic epidermal

may also be the cause [3,4]. Identification of the associated

necrolysis spectrum (SJS-TEN) and vasculitic drug eruption,

cutaneous disease is not always that easy and requires lon-

the most probable inciting drug/drugs were determined and

gitudinal evaluation of the patient to reveal the underlying

time between the onset of the erythroderma and first drug

cause and manage the complications.

intake was also evaluated.

Histopathological examination of the lesional skin provides significant clues related to the etiology and thus may be

Statistics

the most fundamental evaluation to enlighten the pathogen-

Statistical analyses were performed with the IBM SPSS for

esis of erythroderma [5]. Direct immunofluorescence (DIF),

Windows Version 22.0 and MS Excel. Categorical variables

on the other hand, might prove to be quite useful in cases of

were given as frequencies and percentages. Numerical vari-

ABSD and leukocytoclastic vasculitis as the suspected causes

ables were summarized as mean ± standard deviation or me-

of exfoliative dermatitis by revealing the specific immune

dian (minimum-maximum).

deposition pattern in the biopsies taken from the perilesional
and lesional skin respectively [5,6].
In our study, we aimed to determine the diagnostic role

Results

of DIF in identifying the etiology of erythroderma and show

Demographical,

the relationship between the presence of immune deposits

pre-diagnoses and final diagnoses of the all study subjects

and underlying diseases of exfoliative dermatitis.

along with DIF findings and laboratory abnormalities are

clinical,

pathological

characteristics;

shown in Supplementary File 1.

Methods

The average age of the subjects was 54. 6 ± 23 years
(range: 3- 86 years, median: 61 years). 48.4% of the patients

The present study was a retrospective study conducted by re-

were female (N = 15) whereas, 51.6 % of the patients were

view of electronic medical data records and histopathologic

male (N = 16). All patients presented with erythema and

slide images belonging to 31 patients in a tertiary referral hos-

scaling covering > 90% of body surface area, 48.4 % of the

pital between January 2014 and September 2020. Ethics com-

patients (N = 15) had also one or more mucosal area (oral,

mittee approval was obtained (project number: GO 20/1099,

anogenital and ocular) involvement. All patients with SJS

decision number: 2020/19-45, decision date: November 17,

(N = 4), five patients with MDE, two patients with DRESS,

2020) and informed consent was taken from the participants

one patient with bullous mycosis fungoides, one patient

for the study. All the patients were diagnosed as erythroderma

with pemphigus foliaceus and two patients with SACD had

and cutaneous biopsies were taken for histopathological exam-

mucosal involvement. The most common clinical presenta-

ination and DIF analysis. Patients without histopathological

tions of oral mucosal involvement were hemorrhagic-crusted

and DIF examination were excluded from the study. For DIF

plaques covering the lips, erosions on the buccal and palatal

assay, skin tissue samples were frozen in a cryostat and then

mucosa which were predominantly observed in cases with

sectioned with a thickness of 5 µm. Then, fluorescein-labeled

SJS. Mucopurulent conjunctivitis, eyelid margin ulceration

2
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and vulvovaginal/penile erosions were also present in pa-

the onset of rash and performing the biopsy was 18.8 ± 28.3

tients with SJS. Patients with MDE, DRESS and SACD most

days (range: 1-150 days). DIF analysis showed immune de-

commonly had superficial erosions on the lips as the mu-

posits in 19.4% (N = 6) of the patients; whereas no immune

cosal manifestation. The most frequent systemic symptoms

deposits were detected in 80.6% (N = 25) of the patients.

and signs associated with erythroderma were fever (67.7%,

The final diagnoses of the underlying cutaneous diseases

N = 21), followed by pruritus (38.7 %, N = 12). Hypoten-

were classified as ‘category 1 (ABSD)’, ‘category 2 (ACDE)’,

sion, pain, irritability, facial/peripheral edema, lymphade-

‘category 3 (vascular skin diseases)’ and ‘category 4 (miscel-

nopathy, malaise, arthralgia and myalgia were also present.

laneous)’. Category 1 consists of bullous pemphigoid, pem-

3

phigus foliaceus; category 2 consists of ACDEs including

cells); other accompanying laboratory anomalies are shown

SJS/TEN spectrum, DRESS, MDE, AGEP (acute generalized

in Supplementary Table 1. The average elapsed time between

exanthematous pustulosis), fixed drug eruption, vasculitic

29% of the patients (N = 9) had eosinophilia (> 500/mm

Table 1. Underlying etiologies of erythroderma and direct immunofluorescence findings.
Number of
Patients
N (%)

Presence of any
accompanying bulla, vesicle
pustule, erosion, crusting
or necrosis

Direct
Immunofluorescence
Findings

Category 1 (Autoimmune
bullous skin disorders)

3 (9.7%)

Bullous Pemphigoid

2 (2.9%)

Bulla, crusting and erosion

Linear IgG and C3
deposition at the
dermoepidermal junction

Pemphigus Foliaceus

1 (1.4%)

Flaccid bulla, vesicle and
crusting

Intercellular IgG deposition

Category 2 (Adverse
Cutaneous Drug Eruptions)
Stevens-Johnson Syndrome/
Toxic Epidermal Necrolysis

20 (64.5%)
4 (5.8%)

Erosion, crusting and
Nikolsky (+) bulla

None

10 (14.5%)

-

Only one patient had
linear IgM, granular IgG
and IgA deposition at the
dermoepidermal junction

Drug rash with eosinopilia
and systemic symptoms

3 (4.3%)

-

None

Vasculitic drug eruption

1 (1.4%)

-

None

Fixed drug eruption

1 (1.4%)

Bulla, erosion, crusting

None

Acute generalized
exantematous pustulosis

1 (1.4%)

Pustule

None

Maculopapular drug
eruption

Total (N, %)

Category 3 (Vascular Skin
Diseases)

3 (9.7%)

Purpura Fulminans

1 (1.4%)

Hemorrhagic bulla, necrosis

None

Antiphospholipid syndrome

1 (1.4%)

Hemorrhagic bulla, necrosis

None

Leukocytoclastic vasculitis

1 (1.4%)

-

None

Category 4 (Miscellaneous)

5 (16.1%)

Mycosis fungoides

1 (1.4%)

Psoriasis

1 (1.4%)

-

None

Psoriasiform dermatisis
(finally diagnosed as
idiopathic erythroderma)

1 (1.4%)

Pustule

Linear C3 deposition at the
basal membrane

Systemic allergic contact
dermatitis

2 (2.9%)

-

None
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Bulla

Interrupted C3 deposition
along dermal vessels and
dermoepidermal junction

3

drug eruption; category 3 encompasses purpura fulminans,

from the intact skin just at the periphery of a bulla that had a

antiphospholipid syndrome and leukocytoclastic vasculi-

pre-diagnosis of bullous pemphigoid or pemphigus foliaceus,

tis, whereas category 4 consists of miscellaneous causes of

whereas skin samples were obtained from a vesicle, bulla or

erythroderma including, bullous mycosis fungoides, SACD,

pustule for the subjects who had pre-diagnosis of vasculitis

psoriasis and psoriasiform dermatitis (Table 1). Patients in

or drug eruption. All 3 cases of erythrodermic patients in the

category 3 (purpura fulminans, antiphospholipid syndrome

category 1 diagnosed with either bullous pemphigoid (N = 2)

and leukocytoclastic vasculitis) were accepted to present an

or pemphigus foliaceus (N = 1), 1 patient from category 2

erythrodermic-purpuric form of the disease described, since

diagnosed with MDE and 2 cases from category 4 diagnosed

>90% of the body surface area were covered with erythema

with bullous mycosis fungoides and psoriasiform dermatitis,

accompanied by hemorrhagic bullae and ecchymotic plaque.

respectively, showed positive immunofluorescence in DIF as-

The most frequent final clinical-pathological diagnosis was

say. Two cases of bullous pemphigoid showed linear IgG and

ACDE category (category 2) (64.5 %, N = 20) followed

C3 deposition at the dermoepidermal junction (Figure 4),

by bullous pemphigoid (6.5%, N = 2) and SACD (6.5 %,

whereas intercellular IgG deposition was detected in pem-

N = 2) (Table 1). The only patient diagnosed histopathologi-

phigus foliaceus.

cally with ‘psoriasiform dermatitis’ was accepted to have an
idiopathic form of erythroderma. Clinical and histopathological pictures of erythrodermic patients with different un-

Conclusions

derlying etiologies are shown in Figures 1-5. Presence of any

To our knowledge, this is the first study which evaluates di-

accompanying pustule, bulla, vesicle, necrosis, erosion and

agnostic significance of DIF examination in clarifying the

crusting were also determined as the part of dermatological

etiopathogenesis of exfoliative dermatitis. Immunofluores-

examination as shown in table 1. For the category 2, the

cence microscopy is a well-developed, advanced technique

mean elapsed time between the onset of the rash and most

which is utilized for the detection of tissue-fixed antibodies.

probable inciting drug intake was 14.6 ± 13.9 days (range:

For cutaneous disorders, DIF is used for designation of the

0-42 days). The most common probable causes of erythro-

antibodies bound to a specific antigen in the skin [7]. DIF

derma were antimicrobials (40%, N = 8), followed by

assay simply involves the application of fluorescein-labeled

allopurinol (20%, N = 4), phenytoin (15%, N = 3), hydroxy-

secondary antibodies to a frozen section of sample tissue fol-

chloroquine (10%, N = 2), intravenous contrast media (10%,

lowed by examination of the issue for the deposition of im-

N = 2), chemotherapy agents (10%, N = 2) and others (15%,

mune reactants under immunofluorescence microscopy [7].

N = 3). The sample tissue for DIF examination was taken

DIF is generally considered to be an auxiliary tool which aids

Figure 1. (A) Presentation of erythroderma in a patient diagnosed with mycosis fungoides widespread
erythema and scaling. (B) Yellow/brown color change and subungal hyperkeratosis of the fingernails.
(C) Diffuse dermo-epidermal atypical lymphoid infiltrate which shows epidermotropism (H&E, x200).
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Figure 2. (A) Dusky red, violaceous targetoid plaque and bulla formation in a patient with SJS. (B) In the same patient
skin biopsy, vacuolar degeneration, necrotic keratinocytes and pigment incontinence compatible with Stevens-Johnson
syndrome are observed (H&E, x200). (C) Widespread annular, polycyclic-erythematous plaques with scale involving the
trunk and the extremities, (inset) closer view of the plaques in a patient finally diagnosed with idiopathic erythroderma.
(D) Histopathological examination of the patient revealed psoriasiform dermatitis with sub-corneal pustule formation
(H&E, x200). (E) Widespread erythematous, confluent patches and plaques on the trunk in a patient with drug eruption.
(F) The same patient’s skin biopsy showed vacuolar degeneration at the basal layer, capillary congestion and perivascular
eosinophilic and neutrophilic inflammation compatible with drug eruption.

Figure 3. (A) Erythroderma in a patient with psoriasis. Histopathological findings in an erythrodermic
patient diagnosed with psoriasis. (B) Subcorneal neutrophilic pustule (Kogoj pustule) formation is seen
(arrowhead, H&E, x100). (C) Hypo-granulosis and psoriasiform acanthosis are present (H&E, x100).

to reach the accurate diagnosis of various dermatologic dis-

In our study, we aimed to determine the diagnostic utility of

orders especially when supportive histopathological changes

DIF in patients with exfoliative dermatitis.

are minimal. In dermatology practice, incorporating DIF

Erythroderma appears to affect men more than women

findings with routine pathological findings are particularly

even though in some studies no sex predilection is showed

useful in the patients pre-diagnosed with ABSD, connective

[3,10]. In line with the present data in the literature, our

tissue diseases and cutaneous vasculitis [7]. A study by Buch

study also showed a slight male predominance with a

et al showed that the sensitivity of DIF was 94.44% and

male-to-female ratio of 1.07. The mean age of affect study

84% in the pemphigus vs bullous pemphigoid group respec-

subjects in our study was 54.6 ± 23 years (range: 3- 86 years,

tively [8]. DIF was shown to have diagnostic significance in

median: 61 years). In a retrospective study of 49 erythroder-

the classification of cutaneous small vessel vasculitides espe-

mic patients, the average age was reported to be 50.7 ± 17.9

cially in IgA vasculitis and lupus vasculitis [9]. In erythrod-

years which was in concordance with our findings [4]. As an

ermic patients, expeditious diagnosis of the underlying cause

acquired-adulthood disease, erythroderma may have various

is the essential step which enables the accurate intervention.

underlying etiologies or may be idiopathic in at least 25% of

Original Article | Dermatol Pract Concept. 2022;12(4):e2022160
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Figure 4. (A) Histopathological findings in an erythrodermic patient with bullous pemphigoid: sub-epidermal
cleavage (arrowhead), eosinophilic spongiosis, superficial dermal edema and interstitial eosinophilic infiltration
(H&E, x200). DIF revealed linear (B) C3 and (C) IgG deposition at dermoepidermal junction (DIF, x200).

Figure 5. (A) Subcorneal/intragranular blister formation with neutrophils and few acantholytic cells
(
arrow). Dermal edema with mixed cellular infiltrate bearing eosinophil leukocytes (H&E, x200).
(B) Basal cell vacuolization, spongiosis, necrotic keratinocytes, and lymphocyte exocytosis in the e pidermis.
Lymphohistiocytic inflammation and a few extravasated erythrocytes in the dermis (H&E, x200).

the cases [11]. In the present study, the most frequent under-

dermatoses leading causes being psoriasis, eczema and atopic

lying etiology of erythroderma was ACDE followed by ABSD,

dermatitis, in contrast to our study [4,12,13]. In our retro-

SACD, psoriasis and mycosis fungoides. In two patients with

spective study, we only included erythrodermic patients with

diagnoses of mycosis fungoides and psoriasis, generalization/

available DIF examination results: this factor might explain

accentuation of the pre-existing dermatoses had evoked the

the discrepancy between the results of our study and other

erythrodermic status. In different studies, the most common

ones. Our results show that skin samples for DIF examina-

diseases associated with erythroderma were pre-existing

tion were mostly taken from the patients with a suspected
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diagnosis of bullous/vesicular or vasculitic skin diseases such

formation with neutrophils and few acantholytic cells which

as bullous pemphigoid, SJS, AGEP, FDE and leukocytoclas-

was compatible with pemphigus foliaceus (Figure 5). With

tic vasculitis etc. So we most likely missed other causes of

the aid of DIF examination which revealed intercellular IgG

erythroderma for which DIF analysis was not performed

deposition, the diagnosis of pemphigus foliaceus was con-

in our center, which could be considered as a selection bias

firmed. On the other hand Joly et al reported three black

which is the limitation of our study.

African men diagnosed with lichenoid erythrodermic bullous

In ACDE category, the most common causes of cutane-

pemphigoid [17]. In these patients, histopathological exam-

ous eruption were antimicrobials followed by allopurinol,

ination showed subepidermal bulla with lichenoid infiltrate

phenytoin, hydroxychloroquine, intravenous contrast media,

along with linear deposits of C3 along the basal membrane.17

chemotherapy agents and others. In concordance with our

Two erythrodermic patients in our study presented with

results, anticonvulsants, beta-lactams, allopurinol, rifam-

widespread intact/flaccid bullae, erosion and crust forma-

picin, trimethoprim-sulfamethoxazole and non-steroidal

tion. Histopathological examination revealed sub-epidermal

anti-inflammatory drugs are reported to be the leading

bulla, basal vacuolar degeneration and eosinophil-rich infil-

causes of acquired erythroderma in multiple studies [4,13].

trate. With the help of DIF analysis which detected linear

Only one patient in the ACDE group with a diagnosis of

deposits of IgG and C3 along the dermo-epidermal junction;

MDE showed deposits of linear IgM, granular IgG and IgA

the final diagnosis was bullous pemphigoid; the etiology of

deposition at the dermo-epidermal junction. We believe that

exfoliative dermatitis was unraveled.

this immunoreactant deposition which was observed only

In the category 4, the study subject with a final diagnosis

in one patient was most likely non-specific. Duhra et al re-

of bullous MF showed interrupted C3 deposition along der-

ported a case of paracetamol-induced fixed drug eruption

mal vessels and dermoepidermal junction in the perilesional

with intercellular deposition of IgG and C3 in the lesional

skin, whereas the case with the histopathological diagnosis

skin and suggested that immunoreactant deposition only in

of psoriasiform dermatitis and final clinical diagnosis of idio-

the affected skin might play a role in the recurrence of the

pathic erythroderma showed linear C3 deposition at the basal

lesions at the same site after a particular drug intake [14].

membrane in the perilesional skin. We believe that these C3

We want to underline the fact that MDE is a common cause

deposition are non-specific, thus does not seem to carry any

of erythroderma and negative DIF examination favors the

diagnostic significance as reported in a study by Leibold et al

diagnosis of MDE, when ABSDs, fixed drug eruption and

[18]. In this study, 41 non-lesional, sun-exposed skin samples

drug-induced vasculitis. In addition, two cases of TEN were

obtained from Mohs surgery sites, 21 specimens demonstrated

shown to exhibit diffuse homogeneous deposits of IgM, IgA,

interrupted, weak linear or granular staining with IgM, IgG,

IgG, C3c and C1q in the mid-epidermis of perilesional skin

IgA, Clq and C3 antisera [18]. On the other hand, the two

which was linked to the capacity of necrotic keratinocytes to

other patients with final diagnoses of leukocytoclastic vascu-

absorb immunoreactants [15]. Diffuse intraepidermal depo-

litis and vasculitis drug eruption did not show any immune

sition of immune deposits was thought to favor the early

deposition which might be linked to the long elapsed time

diagnosis of TEN [15]. In contrast with this report, we did

between the onset of rash and biopsy (14 days) for both cases.

not observe any immune deposition in 4 patients with a final

DIF analysis is suggested to be performed within the first 24

diagnosis of SJS-TEN.

hours to yield the best result [19]. Immunoreactants can not

Overall, 6 (19.4%) patients showed immune deposition

be shown efficiently 24-48 hours after the lesion formation.

in DIF evaluation. All 3 cases of erythrodermic patients di-

Even though our study has limitations, in that it was a

agnosed with ABSDs had positive immunofluorescence in

retrospective study and only small number of erythrodermic

DIF assay. One patient was diagnosed to have pemphigus

patients who had undergone both histopathological exam-

foliaceus; whereas the final diagnosis for the 2 patients was

ination and DIF analysis were included, we would like to

bullous pemphigoid. One patient diagnosed with MDE and

underline that DIF assay may be used as an auxiliary tool in

two cases diagnosed with bullous mycosis fungoides and

enlightening etiopathogenesis of exfoliative dermatitis.

psoriasiform dermatitis, respectively showed positive immunofluorescence in DIF assay. Grekin et al reported 2 cases
of erythrodermic psoriasiform pemphigus foliaceus which
showed intercellular IgG deposition in DIF examination
just like our study subject [16]. Our patient had presented
with erythroderma accompanied by thick/adherent scales,
superficial erosions and scattered hemorrhagic crusts resembling seborrheic dermatitis and SJS. Histopathological examination showed sub-corneal/intra-granular blister
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ABSTRACT

Introduction: Little is known about the impact of patient behavior on the treatment of psoriasis in
the COVID-19 pandemic.
Objectives: We aimed to investigate the COVID-19 knowledge of the patients with psoriasis receiving
systemic therapy in the pandemic.
Methods: The patients who received systemic treatment for psoriasis presented to our dermatology
outpatient clinic were enrolled in the study. A questionnaire measuring the level of knowledge about
COVID-19 and psoriasis was administered to patients. Demographics and disease characteristics of
patients were recorded.
Results: A total of 183 patients with psoriasis were enrolled in the study. Of the patients, 33.9%
thought that psoriasis exposes them to a risk of getting COVID-19, 30.6% declared that psoriasis treatment exposes them to a risk of getting COVID-19, and 59.6% were worried about getting
COVID-19. The treatment discontinuation rate was 42.1%. The patients with high scholar level
showed more anxiety and discontinued their treatment.
Conclusions: The patients with psoriasis did not have adequate knowledge of the effect of both psoriasis itself and its treatment on COVID-19 during the pandemic. The patients on biologic therapy tend
to discontinue their treatment based upon the physician’s recommendation, whereas those on conventional therapy mostly on their own will. Clinicians should inform patients about current evidence of
COVID-19 and psoriasis.
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Introduction

whose score less than 10 was classified as mild psoriasis, and

Psoriasis is a chronic, immune-mediated disease that waxes

psoriasis. This was also carried out for DLQI scores. Types

and wanes with flareups. Most of the systemic therapies for

of psoriasis therapy were divided into conventional and bio-

psoriasis that are frequently used have immunosuppressive

logical treatments.

those with a score greater than 10 was classified as severe

properties [1]. Since the World Health Organization (WHO)

Approval for the study was obtained from the local eth-

pronounced the COVID-19 (Coronavirus disease 2019) pan-

ics committee (Decision number 2020/111; 07/22/2020). All

demic on March 11, 2020, there have been health service

participants information was kept confidential and was used

disruptions in the follow-up of chronic diseases such as pso-

only for research purposes.

riasis. Transformation of many hospitals into a COVID-19
center during the pandemic, reassignment of health workers

Statistical Analysis

to COVID-19 services resulted in disruptions in treatment

Statistical analyses were performed using SPSS software

for chronic diseases [2]. Psoriasis patients faced difficulties

(Version 22.0, IBM Corp). The variables were investigated us-

in accessing to medical care and routine follow-ups. Besides,

ing visual (histograms, probability plots) and analytical meth-

it is not difficult to guess that patients with psoriasis who

ods (Kolmogorov-Simirnov test with Lilliefors significance

are taking particularly certain systemic medications that af-

correction) to determine whether they are normally distrib-

fect the immune system might have concerns about getting

uted. Descriptive analyses were presented using means and

infected during the pandemic [3]. It has been observed that

standard deviations for normally distributed variables, me-

some patients on systemic therapy discontinued their treat-

dians, and minimum-maximum values for the non-normally

ment because of the fear of getting infected by COVID-19

distributed variables. The Chi-square test or Fisher exact test

[4]. However, there are few data showing how patients with

(when chi-square test assumptions do not hold due to low ex-

psoriasis receiving systemic treatment are affected by pan-

pected cell counts), where appropriate, was used to compare

demic and which way they prefer in their treatment decision

these proportions in different groups. A P of less than 0.05

making for psoriasis.

was considered to show a statistically significant result.

Objectives

Results

We aimed to investigate the COVID-19 knowledge, attitude,

A total of 183 patients were included in the study. Ninety-one

and practice of the patients with psoriasis receiving systemic

of all patients were female (49.7%) and 111 were male

therapy in the COVID-19 pandemic.

(50.3%). The mean age of all patients was 45.85 ± 14.13
years (Table 1). Demographic and disease characteristics of

Methods

the patients are shown in Table 1. All patients completed

The study was designed as a descriptive cross-sectional

of the answers given by the patients to the questionnaire is

study. The psoriasis patients receiving systemic therapy pre-

shown in Table 2.

the questionnaires (COVID-19 and DLQI). The distribution

sented to the dermatology outpatient clinic of our hospital

A small number of statistically significant differences

between March 2020 and June 2021 were enrolled in the

were found in the analysis of the effect of patients character-

study. A questionnaire consisting of 12 questions measuring

istics (gender, education level, working status, PASI, DLQI,

the level of knowledge about COVID-19 and their treatment

joint involvement, and type of treatment) on COVID-19

for psoriasis was administered to patients giving verbal con-

knowledge. Statistically significant differences between the

sent (Table 2). Sociodemographic (age, gender, education

groups in terms of the answers to the questionnaire are sum-

level, working status) and disease characteristics (duration,

marized in Table 3.

PASI (Psoriasis Area Severity Index), DLQI (Dermatology

No statistically significant difference was found between

Life Quality Index), joint involvement, type of treatment) of

those who work and those who do not in terms of having

the patients were recorded.

concerns about contracting COVID-19. No statistically

It was investigated whether there was any effect of patients’ characteristics (gender, education level, working sta-

significant difference was found between certain groups in
terms of answers to questions 4, 7, 8, 9.

tus, PASI, DLQI, joint involvement, and type of treatment)

While most of the patients on biologic therapy discontin-

on COVID-19 knowledge. Education level was divided into

ued their treatment based upon physician recommendation,

two groups as: low scholarity (primary + middle school) and

those on conventional therapy made the decision mostly on

high scholarity (high school + university). All patients were

their own will (Table 3). Secukinumab and methotrexate were

divided into two groups based on PASI scores. The patients

the most frequently discontinued drugs in all patients (Table 4).
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Table 1. Demographic and clinical characteristics of the patients (N = 183).
Characteristic
Female, N (%)

91 (49.7%)

Male, N (%)

92 (50.3%)

Age (year), mean ± SD

45.85±14.13

Education level, N (%)
Primary school

71 (38.8%)

Middle school

27 (14.8%)

High school

43 (23.5%)

University

42 (23%)

Employment status, N (%)
Working

94 (51.4%)

Nonworking

89 (48.6%)

Disease characteristics
Duration of psoriasis (year), mean ± SD

13.32±9.41

Psoriatic arthritis, N (%)

46 (25.1%)

PASI, median (min-max)

4.5 (0-35.3)

DLQI, median (min-max)

14 (2-36)

Conventional therapies, N (%)
Acitretin

20 (10.9%)

Methotrexate

83 (45.4%)

Cyclosporine

9 (4.9%)

Biologic therapies, N (%)
Etanercept

2 (1.1%)

Infliximab

6 (3.3%)

Adalimumab

12 (6.6%)

Ustekinumab

17 (9.3%)

Secukinumab

17 (9.3%)

Ixekizumab

17 (9.3%)

DLQI = Dermatology Life Quality Index; PASI = Psoriasis Area Severity Index; SD = standard deviation.

Table 2. Distribution of answers given by patients to the questionnaire.
Questions
1. Do you think having psoriasis put you at risk for COVID-19?

2. Do you think psoriasis treatment put you at risk for COVID-19?

3. Do you have any concern that you may contract COVID-19?
4. Where would you like to have your psoriasis treatment?

Answers

62 (33.9)

No

90 (49.2)

Don’t know

31 (16.9)

Yes

56 (30.6)

No

82 (44.8)

Don’t know

45 (24.6)

Yes

109 (59.6)

No

74 (40.4)

Home

120 (65.6)

Hospital
5. Do you think going to the hospital put you at increased risk of contracting COVID-19?

Patient, N (%)

Yes

42 (23)

Don’t know

21 (11.5)

Yes

123 (67.2)

No

44 (24)

Don’t know

16 (8.7)
Table 1 continues
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Table 2. Distribution of answers given by patients to the questionnaire. (continued)
Questions

Answers

6. Has anyone in your family or friends had COVID-19?

7. How is COVID-19 transmitted?

Yes

30 (16.4)

No

144 (78.7)

Don’t know

9 (4.9)

Respiratory

108 (59)

Contact

16 (8.7)

All (Respiratory+ Contact)

54 (29.5)

Don’t know
8. What are the symptoms of COVID-19?

5 (2.7)

Fever

154 (84.2)

Sore throat

121 (66.1)

Cough

127 (69.4)

Dyspnea

113 (61.7)

Loss of smell

108 (59)

Fatigue

97 (53)

All
9. Which symptom(s) do you have make you think that you might have
COVID-19 and seek medical attention?

Patient, N (%)

89 (48.6)

Don’t know

6 (3.3)

Fever

64 (35)

Sore throat

29 (15.8)

Cough

37 (20.2)

Dyspnea

26 (14.2)

Loss of smell

19 (10.4)

Fatigue
All
Don’t know

9 (4.9)
85 (46.4)
6 (3.3)

10. Has your psoriasis treatment been discontinued during the
pandemic?

Yes

77 (42.1)

No

106 (57.9)

11. What was the reason for discontinuation of your treatment?

On my own will (patient)

35 (19.1)

Physicianrecommendation

40 (21.9)

Adverse effect
12. How long have you been without treatment?

2 (1.1)

One week

0 (0)

Two weeks

1 (0.5)

Three weeks

2 (1.1)

Four weeks

5 (2.7)

Eight weeks

15 (8.2)

Twelve weeks

36 (19.7)

Over twelve weeks

18 (9.8)

The most common duration that patients remain with-

Many hospitals in our country have been transformed into

out treatment was 12 weeks, followed by over 12 weeks,

COVID-19 centers, health workers have been reassigned to

8 weeks, and 4 weeks (Table 5). No statistically significant

COVID-19 services, and it has been aimed to reduce the ad-

difference was found between the medications in terms of

mission of patients without urgent conditions to health in-

duration of treatment discontinuation.

stitutions as much as possible. Therefore, there were health
service disruptions in the follow-up of chronic diseases that

Conclusions

require regular follow-up, such as psoriasis. In addition to

Since the beginning of the pandemic, the ability of health

discontinued their ongoing treatments or applied their treat-

systems to manage chronic diseases has been impacted.

ments improperly due to the fear of getting infected. Various

4

pandemic measures and restrictions, many psoriasis patients
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Table 3. Comparison of certain groups in terms of the answers to the questionnaire.
Answers

Groups

Q1: Yes, having psoriasis put me at risk for COVID-19.

P

Mild psoriasis
(PASI < 10)

Severe psoriasis
(PASI > 10)

0.04

Psoriatic arthritis
(-)

Psoriatic arthritis
(+)

0.01

Q2: Yes, psoriasis treatment put me at risk for
COVID-19

Mild psoriasis
(PASI < 10)

Severe psoriasis (PASI
> 10)

0.04

Q2: No, I don’t think psoriasis treatment put me at risk
for COVID-19

Severe psoriasis (DLQI
> 10)

Mild psoriasis
(DLQI < 10)

0.02

Conventional treatment

Biological treatment

0.01

Q3. Yes, I have concerns about contracting COVID-19.

High scholarity

Low scholarity

0.01

Q5. Yes, going to the hospital put me at increased risk
of contracting COVID-19.

Female

Male

0.03

Q6. Yes, some of my family and friends have had
COVID-19.

Severe psoriasis (DLQI
> 10)

Mild psoriasis
(DLQI < 10)

0.01

Q10. Yes, my psoriasis treatment has discontinued
during the pandemic.

Biological
treatment

Conventional
treatment

0.01

Q12. I discontinued treatment.

Conventional
treatment

Biological
treatment

High scholarity

Low scholarity

Biological
treatment

Conventional
treatment

Low scholarity

High scholarity

Q12. My doctor recommended that I stop treatment

< 0.01
0.01
< 0.01
0.01

The group in which a statistically significant difference was found in favor of itself is shown in bold.
DLQI = Dermatology Life Quality Index; PASI = Psoriasis Area Severity Index.

Table 4. Distribution of the reasons for treatment discontinuation according to medications.
Patient will

Adverse effect

TOTAL

2

3

0

5

Methotrexate

19

9

1

29

Cyclosporine

2

2

0

4

Acitretin

Conventional (Total)

Physician recommendation

23

14

1

38

Etanercept

0

0

0

0

Infliximab

1

4

1

6

Adalimumab

5

4

0

9

Ustekinumab

2

3

0

5

Secukinumab

3

8

0

11

Ixekizumab

1

7

0

8

Biological (Total)

12

26

1

39

Total

35

40

2

77

studies on psoriasis and COVID-19 are available in the liter-

In the present study, 33.9% of the patients stated that pso-

ature [5-7]. These studies primarily focus on the management

riasis exposes them to a risk of getting COVID-19, whereas

of psoriasis during the pandemic, and the effects of psori-

49.2% responded that there was no risk, and 16.9% did not

atic disease itself and systemic treatments on COVID-19.

know. In addition, mostly patients with mild psoriasis (PASI

There are few studies on the knowledge of psoriasis patients

<10 and without arthritis) declared that psoriasis exposes

about COVID-19. In this study, we aimed to investigate the

them to a risk of getting COVID-19. In a study including pso-

COVID-19 knowledge of the patients with psoriasis and how

riasis (N = 51), atopic dermatitis (N = 22), and hidradenitis

they address their psoriasis treatment during the pandemic.

suppurativa (N = 25) patients, 28.6% patients thought that
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Table 5. Duration of treatment discontinuation according to drugs.
1 week

2 weeks

3 weeks

4 weeks

8 weeks

12 weeks

> 12 weeks

Acitretin

0

0

0

1

0

2

2

Methotrexate

0

0

2

1

7

14

5

Cyclosporine

0

0

0

1

0

1

2

Conventional (Total)

0

0

2

3

7

17

9

Etanercept

0

0

0

0

0

0

0

Infliximab

0

0

0

0

1

4

1

Adalimumab

0

0

0

2

1

4

2

Ustekinumab

0

0

0

0

3

2

0

Secukinumab

0

1

0

0

1

5

4

Ixekizumab

0

0

0

0

2

4

2

Biological (Total)

0

0

0

2

8

19

9

Total

0

1

2

5

15

36

18

their disease expose them to a moderate-to-severe risk to con-

between patients with severe and mild psoriasis in terms of

tract COVID-19 [4]. It is not exactly known that the effects

having a family history of COVID-19. The patients with

of psoriasis on contracting COVID-19. However, existing lit-

severe psoriasis may have avoided seeking medical atten-

erature generally suggest that psoriasis patients have similar

tion because of increased anxiety since their relatives had

rates of COVID-19 infection as the general population [8].

COVID-19. Further investigation is needed on this issue.

In our study, 30.6% of the patients declared that psori-

In our study, 59.6% of the patients were worried about

asis treatment exposes them to a risk of getting COVID-19,

contracting COVID-19. Bragazzi et al. reported that this rate

whereas 44.8% responded that there was no risk, and 24.6%

was 79.6% [4]. The relatively low rate in our study may

did not know. Patients on conventional therapies were more

be related to the limited knowledge of our patients about

than those on biologics among the patients who thought

COVID-19. Further, patients with high scholarity level were

that psoriasis treatments do not expose them to a risk of

more than those with low scholarity level among the patients

contracting COVID-19. Similarly, patients with high DLQI

who have concern about getting COVID-19 (P = 0.01). It

(> 10) were more than those with low DLQI (< 10) among

seems that the increase in knowledge affects attitude. The

the patients who thought that psoriasis treatments do not

patients with high scholarity may be looking up more infor-

expose them to a risk of contracting COVID-19. However,

mation on COVID-19.

patients with low PASI (< 10) were more than those with

In our study, 65.6% of the patients declared that they

high PASI (> 10) among the patients who thought that psori-

would like to have their psoriasis treatment at home, whereas

asis treatments expose them to a risk. Bragazzi et al. reported

23% prefer the hospital, and 11.5% did not know. In ad-

that 8.1% of patients thought that biologics expose them to

dition, 67.2% of patients stated that going to the hospital

a risk to contract COVID-19 [4]. In our study, this rate was

put them at increased risk of contracting COVID-19, 24%

13.1%. It remains unclear if treatments for psoriasis affect

responded that there was no risk, and 8.7% did not know. It

the risk of contracting COVID-19. Based on the available

may be related that the patients who have inadequate knowl-

evidence, treatments for psoriasis do not meaningfully alter

edge of COVID-19 and the low number of people around

the risk of contracting COVID-19 [8].

them who had COVID-19 (16.4%).

Our patients had not adequate knowledge of the effect of

Most of our patients had adequate knowledge and

both psoriasis itself and its treatment on COVID-19 to cope

awareness about the symptoms of COVID-19 and how it

with psoriasis during the pandemic. Doctors are the most

transmits (Table 2). This is most likely related that there has

reliable source of health information for patients. In addition

been a lot of easy-to-read information sharing on COVID-19

to the fact that doctor-patient interactions have been nega-

everywhere since the beginning of the pandemic.

tively impacted in the pandemic, the patients may not have

The treatment discontinuation rate was 42.1% and

requested information about COVID-19 from their physi-

physician recommendation was the most common reason

cians and/or the physicians may not have provided adequate

of the treatment discontinuation in our study (Table 2).

information.

In our clinic, we tried to reach out to all our patients re-

Thirty out of 183 patients had a history of COVID-19

ceiving immunosuppressive drugs at the beginning of the

in the family. A statistically significant difference was found

pandemic. Despite the lack of information on how exactly

6
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immunosuppressive drugs should be used in the treatment

those on conventional therapy mostly on their own will.

of psoriasis in the early days of the pandemic, every patient

Clinicians should inform patients about current evidence of

who we reached out was evaluated for the risk: benefit ratio

psoriasis and COVID-19.

of immunosuppressive treatment. In this way, shared decision-making between clinician and patient was carried out.
The uncertainty in the early days of the pandemic may have
led both physicians and patients to be more cautious. This
may have affected the treatment discontinuation rate in our
study. In addition, while most of the patients on biologic
therapy discontinued their treatment based upon physician’s
recommendation, those on conventional therapy made the
decision mostly on their own will (Table 3). Pre-treatment
procedures are often required before starting treatment with
biologics. So, patients with psoriasis receiving biologics
could have more contact with physicians than those on conventional therapy. This opportunity may have provided an
effective doctor-patient communication. In this way, our patients receiving biologics may have been more informed on
their health issues than those receiving conventional therapy.
It appears that psoriasis patients with low scholarity
level discontinued their treatment based upon the physician’s
recommendation, those with high scholarity level made the
decision mostly on their own will. The patients with high
scholarity were more than those with low scholarity among
the patients who have concern about getting COVID-19.
This may have caused them to discontinue their treatment.
Also, it may be related that patients with low scholarity tend
to leave decision-making to physician in the use of systemic
therapies in the pandemic.
This study is not without any limitation. It is a
single-center study including relatively a low number of
patients.
Patients with psoriasis may not have adequate knowledge of the effect of both psoriasis itself and its treatment on
COVID-19 during the pandemic. The present study reveals
that psoriasis patients with high scholarity level can show
more anxiety and discontinue their treatment. Patients with
psoriasis on biologic therapy tend to discontinue their treatment based upon the physician recommendation, whereas
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ABSTRACT

Introduction: Granuloma annulare (GA) has been reported as associated with multiple diseases,
mainly diabetes mellitus (DM), thyroid diseases, and dyslipidemia. However, the high prevalence of
some of these illnesses makes it difficult to assess whether the association is real or fortuitous.
Objectives: Our objective was to analyze the clinical features of GA patients and the possible associations.
Methods: This is a retrospective observational study of 225 patients with biopsy-proven GA diagnosed
between 2009 and 2019 in a referral university hospital in Barcelona, Spain. Clinical charts were
reviewed to obtain clinical data. As a control group we used a random list of 225 patients diagnosed
in the hospital traumatology department in the same period, matched by age and sex.
Results: Diabetes was diagnosed in 40 GA patients (18%) (34 in the control group, 15%) and
hypothyroidism in 33 (15%) (22 in the control group 9.8%); the differences were not significant. We
also did not detect any association with uveitis, sarcoidosis, necrobiosis lipoidica, Sweet syndrome,
HIV infection, hepatitis B, or hematological malignancies. We only detected a possible association
with hepatitis C (6 GA patients, 2.7%, versus 0 controls, P = 0.03), and hypercholesterolemia
(108 GA patients, 48%, versus 79 controls, 35%, P = 0.007).
Conclusions: The possible pathogenic explanations for the association with hepatitis C and
hypercholesterolemia seem unlikely. We consider that the association of GA with other diseases,
including hypercholesterolemia and hepatitis C, is doubtful and that it there is no justification rule out
possible associated diseases in patients with GA.
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Introduction

hematological neoplasms, sarcoidosis, Sweet syndrome, and

Granuloma annulare (GA) is a disease of the skin and sub-

and the follow-up time of the patients were also recorded.

association with drug treatments. The treatments carried out

cutaneous tissue of unknown etiology characterized by annular plaques, papules, or nodules containing foci of altered

Control Group

collagen surrounded by histiocytes and lymphocytes. It is a

For a control group, a random list of patients diagnosed in

relatively frequent entity with a benign clinical course that in

our hospital traumatology department between 2009 and

most cases does not require treatment [1,2]. It has been re-

2019, was used. For each case, a control of the same age

ported as associated with multiple diseases, mainly diabetes

and sex was randomly taken. For case and control, the clin-

mellitus (DM), thyroid diseases, and dyslipidemia. However,

ical history of the patients in the public health system was

the high frequency of some of these illnesses in the general

accessed to record whether they were diagnosed with the

population makes it difficult to assess whether the associa-

above cited entities by their primary care physician before

tion is real or fortuitous [1,3]. Although there are multiple

or during the year of the diagnosis of GA or of the visit to

studies on the subject, to date no adequately controlled stud-

traumatology. All controls were Caucasian except for 1 male

ies have been performed [1].

and 3 females of South American descent.

Objectives

Statistical Analysis

Our objective was to review a series of patients with GA

for Windows. The proportions of cases with the possible as-

diagnosed histologically in the last 10 years in our hospital

sociated diseases in the group of patients with GA and in

in order to analyse their clinical features and the possible

the control group were compared using Fisher exact test.

association with other diseases.

The possible relationships between the different variables

Data were explored with the SPSS 17.0 statistical package

analyzed were also investigated. Categorical variables were

Methods

compared using Fisher exact test. Continuous variables were

We carried out a retrospective observational study of a se-

distribution was confirmed. Otherwise, the Mann-Whitney

ries of 225 patients clinically and histologically diagnosed

U test was performed. Statistical significance was established

with GA between 2009 and 2019 at Bellvitge Hospital in

at a value of P < 0.05.

compared using Student t test when the normality of the data

Barcelona. This is a tertiary referral university hospital

that provides healthcare to a population of approximately
1 million people. Cases registered as GA in the database of

Results

the pathology department were reviewed. The diagnostic cri-

These were 225 patients, 155 women (69%) and 70 men

teria were the presence of palisaded granulomas with mucin

(31%), aged between 4 and 91 years (mean age 54.91 years,

deposition inside the granuloma.

standard deviation [SD] 16.296). At the time of diagnosis,

Cases with lesions limited to the limbs or trunk were clas-

155 patients were older than 50 years (69%). All patients

sified as localized GA, while those with lesions on the trunk

with GA were Caucasian except for 2 women of South

and extremities (upper, lower, or both) were considered gen-

American descent. GA lesions involved the upper extremities

eralized GA [4]. Cases with epidermal perforation on biopsy

in 150 patients (hands 69, elbows 64, rest of the upper ex-

were diagnosed with perforating GA, and the cases with le-

tremities 78), the lower extremities in 92 (feet 15, knees 22,

sions limited to the hypodermis were classified as subcutane-

rest of the lower extremities 78), the trunk in 82 (anterior

ous GA. Finally, cases with large erythematous or brownish

part of the trunk 70, posterior part 40), and the head and

smooth-surface macules on the trunk and extremities with-

neck region in 25 (19 neck, 6 face). Classic localized GA

out induration and with a histological pattern of interstitial

was the most frequent form of GA (124 cases, 55%) fol-

GA were classified as patch GA [5]. The medical records

lowed by generalized GA (72 cases, 32%), patch-type GA

of the patients were retrospectively reviewed to obtain the

(35 cases, 16%, some of them generalized), subcutaneous GA

following data: race, sex, age of the patients at the time of

(6 cases 2.7%) and perforating GA (4, 1.8%). Among the

diagnosis, date of diagnosis, evolution time of the lesions,

191 cases in which the extent of the lesions could be assessed,

number of lesions, location, clinical form of GA (localized,

117 had fewer than 10 lesions and 74 had more than 10

generalized, subcutaneous, perforating, and patch-type),

lesions. The time of evolution of the lesions at diagnosis was

duration of the lesions, presence of DM, hypercholesterol-

11.74 months, SD 19.284. The duration of the lesions until

emia, thyroid diseases, uveitis, HIV, hepatitis B, hepatitis C,

healing or the last follow-up was established in 112 cases,
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ranging between 1 and 240 months (mean 31.46 months,
SD 39.921). In 68 of these 112 cases, the lesions persisted

Conclusions

for less than 2 years (61%). In 23 patients the lesions were

Although the incidence of GA in the population is unknown,

recurrent. The follow-up time of the patients ranged between

it is one of the most frequent chronic dermatological diseases.

1 and 120 months, with a mean follow-up of 21.83 months,

GA has been estimated to represent approximately 0.1–0.4%

SD 27.851. The prescribed treatments were: no treatment in

of dermatology outpatient visits in the United Kingdom [6]

46 patients, topical corticosteroids in 163, systemic cortico-

and 0.22-0.27% in the United States of America [7]. In our

steroids in 30, topical tacrolimus in 22, antimalarials in 14,

hospital we have not quantified the number of visits due to

intralesional corticosteroid infiltrations in 8, pentoxifylline

GA but the histological diagnosis of GA represents 0.97%

in 8, dapsone in 2, tetracyclines in 2, and isotretinoin in 1.

of the skin biopsies.

Twenty patients received 3 or more treatments.

According to the literature, GA occurs more frequently

Table 1 shows the clinical features of the lesions accord-

in the first 3 to 5 decades of life, with a ratio of women to

ing to the sex of the patients. Table 2 shows the diseases

men of around 1-2:1 [2]. In some series the percentage of

detected in the cases and in the controls.

women is higher, up to 85% [7], being 69% in our series

In the analysis of the possible relationships between the

(female / male ratio of 2.21 / 1). Regarding age, we had a

variables analyzed, the following relationships were signifi-

higher mean age than in other series (55 years, with 155

cant: male patients more frequently had hand lesions than

cases over 50 years), probably due to the lack of pediatrics

female patients (P = 0.017); female patients had lower limb

department in our hospital.

lesions more frequently than male patients (P = 0.002); pa-

It is known that GA lesions are usually located in the

tients with patch GA more frequently had lesions on the

extremities, especially the back of the hands and feet [2].

trunk (P = 0.020) and lower limbs (P = 0.013) than the rest

In our series, the upper extremities were affected in 150 pa-

of the patients; and finally, in a higher proportion of patients

tients (67%) and the lower extremities in 92 (41%), but the

with less than 10 lesions, the lesions involved the upper ex-

trunk was also frequently affected (82 cases, 36%). There are

tremities compared to the rest of the patients (P = 0.015).

five common clinical variants of GA (localized, generalized,
patch-type, subcutaneous, and perforating). According to the

Table 1. Clinical features according to the sex of the patients.
Female 155 (69%)

Male 70 (31%)

Age, years

54.62 SD 16.041

55.54 SD 16.948

Evolution at diagnosis (months) 11.74 SD 19.284

12.56 SD 21.874

9.87 SD 11.236

Total duration (months) 31.36 SD 39.921

32.92 SD 44.453

27.94 SD 26.330

Upper limbs. N 150 (67%)
Hands 69
Elbows 64
Rest 78

106/155 (68%)
40
53
60

44/70 (63%)
29
11
18

p = 0.017
p = 0.006

Lower limbs, N 92 (41%)
Feet 15
Knees 22
Rest 78

75/155 (48%)
12
18
67

17/70 (24%)
3
4
11

p = 0.002
p < 0.001

Trunk, N 82 (36%)
Anterior 70
Posterior 40

59/155 (38%)
49
29

23/70 (33%)
21
11

Head and neck, N 25 (11%)
Neck 19
Face 6

14/155 (9%)
10
4

11/70 (16%)
9
2

Generalized, N 72 (32%)

54 (35%)

18 (26%)

Patch, N 35 (16%)

26 (17%)

9 (13%)

Subcutaneous, N 6 (2.7%)

2 (1.3%)

4 (5.7%)

Perforating, N 4 (1.8%)

2 (1.3%)

2 (2.9%)

55/132 (42%)

19/59 (32%)

>10 lesions, N 74/191 (39%)
SD = standard deviation.
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Table 2. Diseases detected in cases and in controls.
225 GA cases

225 controls

54.91 SD 16.296

55.12 SD 16.321

155/70

155/70

DM, N
1
2

40 (18%)
3
37

34 (15%)
2
32

Hypothyroidism, N

33 (15%)

22 (9.8%)

Hypercholesterolemia, N

108 (48%)

79 (35%)

Hematologic neoplasms, N

4 (1.8%)

1 (0.4%)

HIV, N

1 (0.4%)

0

Hepatitis B, N

3 (1.3%)

1 (0.4%)

Hepatitis C, N

6 (2.7%)

0

Sarcoidosis, N

1 (0.4%)

0

Necrobiosis lipoidica, N

1 (0.4%)

0

Uveitis, N

0

0

Sweet syndrome, N

0

0

Age
Sex (female/male), N

P = 0.007

P = 0.030

DM = diabetes mellitus; SD = standard deviation.

literature, the most common is localized GA, accounting for

60 cases of generalized GA did not detect significant differ-

approximately 75% of GA cases. Generalized GA represents

ences with the control group (19% in the group with GA and

10-15% of cases [4,6] and is observed predominantly in

9.33% in the control group) [9]. For this reason, we consider

adults. It is defined as the presence of lesions on the trunk

it unlikely that GA is associated with malignant solid neo-

and extremities (upper or lower or both) [4]. Patch-type

plasms and we did not investigate this possibility it in the

GA is defined by the development of large erythematous or

present study.

brownish patches with a smooth surface on the trunk and

Diabetes mellitus (DM) is the disease most frequently

extremities with a histological pattern of interstitial GA [5].

analyzed as possibly being associated with GA. Some arti-

Perforating GA, characterized by umbilicated papules with a

cles suggest that there is a putative association [3,10-12],

central crust or a hyperkeratotic nucleus, and subcutaneous

especially with generalized GA [4], while other articles reject

GA are less frequent [1,2]. In our series we had a lower pro-

this [13-15]. The association with DM has been attributed

portion of localized GA (55%) and a higher proportion of

to microvascular dysfunction induced by diabetes. In addi-

generalized GA (32%) and patch-type GA (16%). This may

tion, as diabetes is associated with elevated inflammatory

be explained by the fact that our study only included his-

cytokines as well as T-cell and macrophage activation, it has

tologically confirmed cases diagnosed in a referral hospital

been suggested that diabetes may act as risk factor for GA

that receives the most doubtful, extensive, or persistent cases.

through dysregulated T-cell activity. In the present study, 40

This may also explain the high proportion of trunk lesions

of the 225 patients with GA (18%) were diabetic at diagno-

in our series.

sis or had a diagnosis of DM in the subsequent 12 months,

In previous studies, GA lesions resolved within 2 years in

compared to 34 in the control group (15%), a difference

50% of cases [8]. In our patients, the lesions resolved within

that was not statistically significant. Among the 72 cases of

2 years in 68 of 112 cases in which the duration of the le-

generalized GA, the incidence of DM was similar (13/72,

sions could be determined (61%). Although in our patients

18%) and the differences were therefore not significant ei-

GA lesions may have been extensive and persisted for long

ther. There are also several studies that suggest a possible

time, the only complication observed in them was secondary

association with thyroid diseases, especially hypothyroidism

elastolysis in some cases of generalized GA.

[7,16]. As GA is considered an autoimmune disease, it has

Various diseases have been considered as being possibly

been suggested that the association of GA with autoimmune

associated with GA, including metabolic, endocrinological,

thyroidal diseases may be based on a common immunoge-

autoimmune, granulomatous, infectious, and hematological

netic predisposition. In our study, 33 of our patients with

diseases. Although a possible association with malignant

GA (15%) were diagnosed with hypothyroidism compared

neoplasms has also been proposed based on isolated cases

to 22 in the control group (9.8%) and the difference was

and short series, a recent case-control study with a series of

also not significant. Other diseases that have been reported
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with some frequency as being associated with GA are uveitis

in the general population and the lack of uniformity in the

[17,18], sarcoidosis [19,20], necrobiosis lipoidica [21], and

diagnostic criteria for hypercholesterolemia make these re-

Sweet syndrome [22]. In the present study we did not detect

sults difficult to assess. For this reason, despite the significant

a significant association with any of them. Regarding infec-

differences in the proportion of patients diagnosed with hy-

tions, possible associations with HIV infection, hepatitis B,

percholesterolemia among those with GA compared to the

and hepatitis C have been suggested [3]. We did not detect

control group in the present study, we consider a pathogenic

an association with HIV or hepatitis B, but 6 of our GA

relationship between both entities to be unlikely.

patients had positive serology for hepatitis C (2.7%) com-

One limitation of our study is that it is a retrospective

pared to none of the controls. Although the number of cases

survey and some clinical data of the patients are not included

is limited, the differences were significant (P = 0.03). As a

in the medical records. Another limitation is that these are

possible pathogenesis, it has been suggested that infection

cases diagnosed by biopsy in a referral hospital without pedi-

by hepatitis C virus may generate a cell-mediated immune

atrics department, so generalized cases may be overestimated

response that induces the formation of granulomas, since the

and the adult population may be overrepresented. As for the

presence of epithelioid granulomas in the liver has been de-

case-control study, the high frequency of some diseases in

tected in 10% of patients with HCV-related cirrhosis [23]. In

the general population makes it difficult to investigate a true

addition, in some patients with generalized GA and hepatitis

relationship with GA.

C, resolution of cutaneous lesions has been reported after

In summary, our study did not detect an association be-

hepatitis treatment [23,24]. Our data suggest that although

tween GA and pathologies such as DM and hypothyroid-

in some patients infection by hepatitis C virus may induce

ism. We only detected a significantly higher proportion of

GA, this situation is extremely rare, and in most cases GA is

patients with hypercholesterolemia and hepatitis C than in

not related to hepatitis C virus infection.

the control group. However, the possible pathogenic expla-

The most noteworthy of our results is that we detected a

nations for this association seem unlikely. We feel that asso-

significantly higher incidence of hypercholesterolemia among

ciation with other diseases, including hypercholesterolemia

patients with GA than among controls, 108 cases (48%) ver-

and hepatitis C, is doubtful and that it is not justified to

sus 79 cases (35%) (P = 0.007). The association of GA with

systematically rule out the existence of possible associated

dyslipidemia was detected in a previous study in which 80%

diseases in patients with GA.

of 140 patients with GA had dyslipidemia compared with
52% of the controls (P < 0.001) [25]. This survey also detected a significant association with the extent of the lesions
and a higher prevalence of dyslipidemia in generalized GA.
In contrast, in our series the comparison of the incidence of
hypercholesterolemia between generalized and localized GA
did not reveal significant differences. The pathogenic mechanisms that might explain the relationship between GA and
hypercholesterolemia are unclear. Observations that support
an association between GA and dyslipidemia include the
presence of lipid droplets in a considerable proportion of
GA biopsies [21,26], and the histological similarity of GA to
eruptive xanthoma [27,28]. It has also been suggested that
the association of GA with dyslipidemia may be due to inflammation caused by the granulomatous disease itself, since
chronic inflammation in diseases with cytokine patterns similar to GA, such as lichen planus and psoriasis, can trigger
dyslipidemia [29-31]. On the other hand, the presence of
microangiopathy in GA similar to that observed in necrobiosis lipoidica suggests that the granulomatous process may
be secondary to microvascular dysfunction as a result of
hypercholesterolemia [32,33]. Healing of GA lesions after
dyslipidemia treatment also lends supports to a pathogenic
relationship between the two entities [34]. However, these
putative explanations are not widely accepted and some
seem unlikely. The high incidence of hypercholesterolemia
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ABSTRACT

Introduction: Omalizumab has been recently registered as a third-line therapy for chronic spontaneous urticaria.
Objectives: In this study, we aimed to provide real life data by reporting our experience with omalizumab in the treatment of chronic spontaneous urticaria.
Methods: A retrospective data analysis was conducted on 40 patients affected by chronic spontaneous
urticaria and treated with omalizumab at the Dermatology Unit of Padova University Hospital. Demographic, anthropometric, and clinical data have been collected.
Results: Overall, the majority of patients (23 patients, 57.5%) achieved complete recovery by taking
omalizumab and 17.5% (7 patients) had a partial response. The majority of patients who did not have
a response to omalizumab had a body mass index (BMI) > 25 kg/m2.
Conclusions: Our study suggests that omalizumab is a safe and effective treatment for chronic spontaneous urticaria. We identified BMI as a critical biological factor that significantly impacts the outcomes of omalizumab treatment. Our findings also suggest a potential use of BMI as a predictive
biomarker for omalizumab treatment. An up-dosing of omalizumab may be proposed in patients with
high BMI to achieve a better control of the disease.
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Introduction

a month, follow-up visits were scheduled together with the

Chronic spontaneous urticaria (CSU) is a common disease,

birth date, sex, height, weight, date of urticaria diagnosis,

however, epidemiological data currently available on CSU

severity of the disease, previous urticaria therapies, co-

prevalence ranging from 0.02% to 1% in different studies

morbidities, and concomitant medications. The body mass

[1,2]. It is clinically characterized by the recurrent appear-

index (BMI) value was calculated (in kg/m2) to classify pa-

ance of itch, wheals and/or angioedema for more than

tients as underweight (BMI < 18.4 kg/m2), normal weight

6 weeks in absence of a known trigger [3]. It is often a self-

(18.5 kg/m2≤ BMI ≤ 24.9 kg/m2), overweight (25 kg/m2≤

limiting disease lasting no more than 2-5 years; however in

BMI ≤ 29.9 kg/m2) and obese (BMI ≥ 30 kg/m2). The date of

20% of patients lasts for more than 5 years. Many factors

the first omalizumab administration, the number of therapy

may play a role in the pathogenesis of chronic idiopathic

cycles and the date of the last infusion were recorded as well

urticaria, including infections, diet, drugs, emotional fac-

as any adverse events during or after omalizumab admin-

tors, and stress [1,4]. Chronic spontaneous urticaria highly

istration. The outcome of the treatment with omalizumab

impacts quality of life of patients affected. Pruritus causes

was evaluated based on the patient’s report, any objective

variable discomfort, as well as cutaneous wheals which may

improvement or worsening, and reduction of UAS7. UAS7=0

harm individual physical appearance and social life. The

was considered as complete response, while a 90% reduc-

first line therapy for CSU consists in the use of non-sedating

tion in UAS7 was considered as a partial response. Benefit

H1-antihistamines. If the response is inadequate after two

achieved after a single course of omalizumab was considered

weeks of treatment, increasing the antihistamine dosage up

a partial response.

omalizumab infusions. The following data were collected:

to four-fold is recommended as second-line therapy [2,4].
Omalizumab, a humanized anti-IgE monoclonal antibody,
that was primarily approved for the treatment of moderate/

Results

severe asthma has been recently registered for CSU treatment

The study included 40 patients with the following demo-

as a third-line therapy [5-8].

graphic characteristics: 30 females (75%) and 10 males
(25%), with a mean age of 49 years (range: 21- 81 years).

Objectives

The minimum BMI detected was 17.8 kg/m2, while the max-

In this study, we aimed to provide real life data by reporting

The patients were divided in underweight, normal weight,

our experience with omalizumab in the treatment of CSU.

overweight and obese (Table 1). The date of urticaria diag-

imum was 34 kg/m2, with an average value of 24.1 kg/m2.

nosis was between 1994 and 2019. The mean age of patients

Methods

at the time of the diagnosis was 45 years. All patients were

A retrospective data analysis was conducted on 40 patients

before starting treatment with omalizumab.

affected by severe disease with UAS > 4 and UAS7 > 30

affected by CSU and treated with omalizumab between 2016

Medications used before omalizumab for the treatment of

and 2019 at the Dermatology Unit of Padova University

CSU included three main classes of drugs: antihistamines (85%

Hospital.

of patients, mainly desloratadine), glucocorticoids (62.5%

All patients provided written informed consent. The pa-

of patients, mostly prednisone) and immunosuppressants

tients included were aged over than 18 years with at least

(27.5% of patients, primarily cyclosporine). F
urthermore,

6 months history of chronic idiopathic urticaria. The severity

27.5% of patients followed a histamine-free diet, 10% of

of the urticaria was assessed thanks to the Urticaria Activity

cases received a supplementation with nicotinamide, while

Score (UAS) and established both daily and weekly (UAS7),

5% of patients were treated with UVB phototherapy. The

based on the presence of wheals and itching.

majority of patients (80%) presented comorbidities includ-

All patients received a 300 mg subcutaneous injection

ing allergic rhinitis (20%), hypothyroidism (20%), nickel al-

of omalizumab every 4 weeks for at least 6 months. Once

lergy (15%), grasses allergy (12.5%) and atopic dermatitis

Table 1. Classification of patients based on the BMI value according to the WHO: underweight
(<18.5 kg/m2), normal weight (18.5- 24.9 kg/m2), overweight (25- 29.9 kg/m2) and obese (>30 kg/m2)
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Patient

Underweight

Normal Weight

Overweight

Obese

Female, N (%)

2 (5%)

17 (42,5%)

7 (17,5%)

4 (10%)

Male, N (%)

0

6 (15%)

4 (10%)

0
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(12.5%) were detected. Simultaneously to the omalizumab

patients who did not have a response to omalizumab had a

therapy, many patients have taken various therapies for both

BMI > 25 kg/m2.

CSU and their concurrent diseases including antihistamines

Binomial logistic regression enables us to determine

(60%), glucocorticoids (55%), levothyroxine (15%). In ad-

which of our independent variables have statistically signif-

dition, 15% of patients continued to follow a histamine-free

icant effect on outcome; considering age, sex and BMI as

diet and 12.5% were taking nicotinamide.

variables, emerged that BMI has a statistically significant

Overall, 30 patients (75%) completed the entire course
of omalizumab therapy, while 10 of them (25%) discontin-

effect (P = 0.042), and odds ratio < 1 indicates a positive
predictive value of better response to therapy (Table 2).

ued omalizumab due to acute side effects (discontinuation
at the first dose, in 2 patients), other diseases (2 patients)
or ineffectiveness (6 patients). Based on the results obtained,

Conclusions

patients were classified into three categories: no response (10

In our cohort patients were predominantly female (M:F ratio

cases, 25%), partial response (7 patients, 17.5%), complete

was 1:3), according to the literature, which reports a prev-

response (23 patients, 57.5%) (Figure 1). The majority of

alence of CSU two times higher among women than man.
It may be explained by the role of autoimmunity in CSU

OUTCOME TO OMALIZUMAB TREATMENT

60%
50%
40%
57.5%

30%
20%

25%

17.5%

10%
0%

PARTIAL RESPONSE

NO RESPONSE
NO RESPONSE

COMPLETE RESPONSE

PARTIAL RESPONSE COMPLETE RESPONSE

Figure 1. Outcome of omalizumab treatment. Complete response: UAS7=0; Partial response: 90% reduction of UAS7 values; 25% of
patients (10 patients) had no response; 17.5% of patients (7 patients) reported partial response, while 57.5% (23 patients) had a complete
response to omalizumab.

Table 2. Model coefficients – outcome
Estimatea

SE

Intercept

3.8904

BMI

-0.2105

Age

Predictor

Z

P

Odds ratio

2.5292

1.538

0.124

48.930

0.1037

-2.029

0.042

0.810

0.0458

0.0315

1.452

0.147

1.047

0.8918

1.0390

0.858

0.391

2.439

Sex:
M–F

BMI = body mass index; F =female; M = male; SE = standard error.
a
Estimates represent the log odds of “Outcome = yes” versus “Outcome = no”
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pathogenesis [3]. Patients aged from 21 to 81 years have been

for patients affected by asthma the recommended dose of

treated, showing omalizumab safety in all age groups, even

omalizumab changes according to the body weight of the

in the elderly patients which may have comorbidities [9].

patient, a fixed dose regimen is recommended for CSU re-

The average value of BMI was 24.1 kg/m2, which belongs to

gardless of the body weight and total IgE levels. In the re-

the category of normal weight but with a tendency to over-

cent years, there have been several studies on updosing of

weight. Although the study population is not large, the distri-

the drug, suggesting that the individualized approach for

bution of BMI categories was overlapping to the percentage

urticaria treatment with omalizumab is useful [16]. Patients

obtained by 2016 ISTAT on the entire Italian population.

with a higher BMI have been found to require higher doses

The most common diseases associated with CSU were hypo-

to control the disease [17]. A step-wise approach starting

thyroidism, hypertension, allergic rhinitis, nickel and grass

from 450 mg and then updosing to 600 mg has been pro-

allergy and atopic dermatitis. Several patients included in

posed if there is no response after 3 months of treatment

our case series were also affected by atopic dermatitis, vit-

in CSU patients [17]. Furthermore intervention on lifestyle

iligo, psoriasis, alopecia, SLE, scleroderma, spondylarthritis

through a combination of dietary changing and physical ac-

and/or diabetes suggesting a potential role of autoimmunity.

tivity should be recommended in patients with high BMI.

Our patients continued their concomitant treatments

Total IgE serum level do not justify an omalizumab dose

during omalizumab cycles, including antihistamines (60% of

changing however, it is a reliable biomarker predicting re-

patients) and low-dose oral corticosteroids (55% of patients)

sponse to omalizumab in CSU since levels are significantly

intake. In addition, 15% of patients continued to follow a

higher in responder than non-responder patients [18].

histamine-free diet and 12.5% were taking nicotinamide. No

The main limitation of our study is the small number of

pharmacological interactions were observed, confirming lit-

patients included. Furthermore, all patients had a high UAS

erature data [7,10].

and some patients continued antihistamines and corticoste-

Most of patients (57.5%) had a complete response.
Moreover, considering partial responses and first cycle bene-

roids during omalizumab. We know that these may be confounding factors that may have influenced the outcome.

fits, 30 out of 40 patients (75%) had at least a partial favor-

In conclusion, in this study we identified BMI as a critical

able response. Given the small number of subjects recruited a

biological factor that significantly impacts the outcomes of

statistical analysis has not been performed, but a significant

omalizumab treatment. Our findings also suggest a poten-

number of patients with a beneficial effect from the use of

tial use of BMI as a predictive biomarker for omalizumab

omalizumab has emerged.

treatment. An up-dosing of omalizumab may be proposed

Concerning the occurrence of adverse reactions to omalizumab, only 2 cases out of 40 (5%) were reported. Specifically, a single case of angioedema and 1 case of respiratory
crisis have been documented, leading to therapy discontinuation. Other reasons why patients interrupted omalizumab
were ineffectiveness or the onset of disease that required
hospitalization (breast cancer, atrial fibrillation, splenic aneurysm). The total number of patients who discontinued the
first course of omalizumab was 10 (25%).
Recent findings have shown an increased prevalence of
metabolic syndrome among patients with CSU, which is
characterized by a pro-inflammatory state, increased oxidative stress and alterations in adipokine profile [11-13].
Interestingly, the majority of patients (7/10) who did not
have a response to omalizumab had a high BMI (BMI > 25
kg/m2), suggesting the potential role of adipokines in mast
cells activation leading to CSU worsening. However, the
high body weight may also influence the pharmacokinetics
of the drugs affecting the apparent volume of distribution
of the drugs, as documented in other studies on biological
treatments [13-15].
The recommended dose of omalizumab for the treatment
of CSU is 300 mg every 4 weeks, but there is no recommendation for patients who do not benefit from this dose. While
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in patients with high BMI to achieve a better control of the
disease.
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ABSTRACT

Introduction: Vitiligo is an acquired disease of complex pathogenesis, in which the immunologic
attack to the skin and hair follicle melanocytes leads to areas of depigmentation and leukotrichia,
respectively.
Objectives: To study the dermoscopic features of the hair changes in vitiligo lesions in comparison to
perilesional control areas and in relation to disease duration.
Methods: Forty-seven patients with both old and recent vitiligo lesions were included. Dermoscopic
features of hair within the lesions were examined and compared to those in perilesional non
depigmented skin of the same patient.
Results: Hair density (P < 0.001), terminal hair rate (P = 0.011), terminal to vellus hair ratio
(P = 0.029) and mean hair shaft thickness (P = 0.031) were significantly decreased, whereas vellus hair
rate (P = 0.011) was significantly increased in old vitiligo lesions compared to their respective control
areas. The frequency of broken hair was significantly higher in old lesions (P < 0.001), while that of
upright re-growing hair was significantly higher in recent lesions (P = 0.016).
Conclusions: Hair involvement in vitiligo lesions is not only limited to the development of leukotrichia.
Other subtle changes in hair density, anagen and telogen hair rates, and mean hair thickness can be
detected. These changes may serve as objective clues to the duration of the lesions.
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Introduction

An informed consent was signed by each patient after the
technical and scientific basis of the research project and the

Vitiligo is an acquired chronic depigmenting autoimmune

steps of the procedure were explained in details. The r esearch

disease of the skin and hair; in which progressive destruction

was approved by the local Medical Ethics C
ommittee

of melanocytes occur. Loss of melanocytes from the e pidermis

(approval number: 0303878/14/03/2018).

is the cause of leukoderma, and if the process extends to

Each patient was examined clinically and two vitiligo le-

involve the active bulbar melanocytes, leukotrichia will de-

sions (one old and one recent) were selected for examination;

velop [1]. In addition to the characteristic skin involvement

recent lesions were of a duration of less than two years and

in vitiligo, other associated manifestations including ocular

old lesions were of a duration of two or more years [14].

and audiological findings have been described. [2-4].

Lesions and surrounding control areas were photographed

Several theories have been put forward to explain the

using a digital camera (Samsung ST66, 16 megapixels);

etiopathogenesis of vitiligo; among which autoimmunity is

photos were taken from a constant distance and under sim-

the leading one. The increased prevalence of several autoim-

ilar photographing conditions. The hair within the lesions

mune diseases in vitiligo patients as well as their first degree

was evaluated using the Medicam 1000 video-dermoscope

relative has been reported, which suggests a general genetic

(Fotofinder). Three shots were taken with the video

predisposition to autoimmunity [4,5]. One of the commonly

dermoscope (20X magnification) from the vitiligo lesion and

associated autoimmune diseases with vitiligo is alopecia

three shots were taken from perilesional normally pigmented

areata (AA) [6]. Both diseases have common genetic risk fac-

skin (control) after Wood’s light examination was done to

tors and share certain similarities regarding their pathogene-

exclude the presence of subclinical vitiligo. The d
 ermoscopic

sis [7,8]. Several reports of colocalization of vitiligo and AA

photos were evaluated by Trichoscale® Pro program

especially on the scalp exist in the literature [9-12], with skin

(Fotofinder). The report of every photo included data about

biopsies exhibiting features of both diseases [12]. Moreover,

hair density, anagen and telogen hair rates, terminal and

relatively decreased hair density was previously reported in a

vellus hair rates and the mean hair shaft thickness. The means

depigmented area on the scalp that was also associated with

of the collected data from the reports of the three shots taken

histopathologic features suggestive of AA [13]. On revising

from every lesional and perilesional normally pigmented

the literature, no studies detailing the dermoscopic features

skin were determined. In addition, videodermoscopic photos

of the hair in vitiligo lesions in different body areas could

of the studied lesions and perilesional control areas were

be found.

evaluated for the presence of dermoscopic signs of alopecia
areata such as black dots, tapering hair, broken hair, yellow

Objectives
The objective of this study was to explore the dermoscopic

dots, short vellus hair, circular (pigtail) hair, upright regrowing hair and Pohl-Pinkus constriction.

features of the hair in vitiligo lesions in different body sites

Statistical Analysis

and their relation to disease duration.

The collected data was analyzed using the statistical package for
Social Science (IBM SPSS Statistics for Windows, Version 22.0;

Methods

IBM Corp.). Quantitative variables were tested for normality

This study included 47 non segmental vitiligo patients of

expressed as median and interquartile range (IQR). Categorical

both sexes with more than one patch of vitiligo.

variables were expressed as frequencies and percentages. Paired

Exclusion criteria for lesion choice:

of distribution using the Kolmogorov-Smirnov test and were

nominal variables were compared u
sing McNemar-Bowker
test. Differences between paired c ontinuous data (lesions and

1. Lesions in areas anatomically known to have absent or

control areas) were tested using the Wilcoxon signed rank test.

sparse hair, eg palms, soles, mucous membranes, fingers

The strength of association between the two quantitative vari-

and dorsum of the foot.

ables was assessed using Spearman method. A P value less than

2. Scalp lesions, as it is difficult to evaluate vitiligo without

0.05 was considered statistically significant.

shaving due to high hair density.
3. If all lesions in the same patient were of less than or more
than two-year duration.

Results

4. Segmental vitiligo.

The age of the patients ranged from 7 to 55 years (mean:

5. Patients with a concomitant diagnosis of AA or with his-

26.38 ± 14.5 years). Twenty-four males (51%) and 23 females

tory of previously developing AA.

2

(49%) were enrolled in the study. The mean duration of the
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included recent vitiligo lesions (< 2 years) was 6.28 ± 2.37

anagen and telogen hair rates and anagen to telogen ratio was

months while the mean duration of the included old vitiligo

detected (P = 0.195, 0.195 and 0.357, respectively) (Table 2).

lesions (≥ 2 years ) was 46.8 ± 18.72 months.

The decrease in hair density and thickness in old vitiligo
lesions compared to their respective control sites is shown

Hair Changes in Recent Lesions

in Figure 1.

In recent vitiligo lesions, anagen hair rate, anagen to telogen
ratio, terminal hair rate and terminal to vellus ratio were

Dermoscopic Signs of the Hair in Vitiligo Lesions

lower than those in the respective control areas, but the

In old lesions, the most commonly encountered sign was bro-

difference was not significant (P = 0.352, 0.783, 0.603

ken hair, which was seen in 51.1% of the patients, followed

and 0.656, respectively). Furthermore, hair density, telogen

by pig tail hair in 31.9% of the patients. Meanwhile, tapering

hair rate, and vellus hair rate were higher in recent vitiligo

hair and Pohl-Pinkus constriction were the least commonly

lesions compared to control areas, and the difference was

encountered signs, as each was detected in 8.5% of patients.

also not significant (P = 0.151, 0.352 and 0.603, respectively)

In recent vitiligo patches, short vellus hair was detected in

(Table 1).

31.9% of the patients followed by upright re-growing hair in
29.8% of the patients. The least commonly encountered sign

Hair Changes in Old Lesions

was tapering hair that was detected in 4.3% of the patients.

In old vitiligo lesions, hair density, terminal hair rate, termi-

None of the recent vitiligo patches showed Pohl-Pinkus

nal to vellus ratio and mean hair thickness were significantly

constriction. The presence of broken hair was significantly

lower (P < 0.001, 0.011, 0.029 and 0.031, respectively),

higher, whereas the presence of upright regrowing hair was

whereas vellus hair rate was significantly higher (p=0.011)

significantly lower in old patches compared to recent patches

than in the perilesional control areas. No significant differ-

(P <0.001 and 0.016, respectively) (Table 3). On comparing

ence between old patches and their control areas regarding

old vitiligo lesions to their respective controls, the frequency

Table 1. Comparison between hair changes in recent vitiligo patches and their respective
control patches.
Recent patches (N = 47)

Control of recent patches (N = 47)

P

Hair density (hair/cm2)

52.00 (23.20 – 81.90)

45.40 (17.70 – 96.30)

0.151

Anagen hair rate (%)

51.70 (33.10 – 65.30)

53.50 (37.50 – 66.70)

0.352

Telogen hair rate (%)

48.30 (34.70 – 66.90)

46.50 (33.30 – 62.50)

0.352

Anagen to telogen ratio

1.07 (0.49 – 1.88)

1.15 (0.60 – 2.0)

0.783

Terminal hair rate (%)

5.60 (0.0 – 19.40)

6.70 (0.0 – 18.0)

0.603

94.40 (80.60 – 100.0)

93.30 (82.0 – 100.0)

0.603

0.06 (0.0 – 0.24)

0.07 (0.0 – 0.22)

0.656

0.028 (0.026 – 0.031)

0.028 (0.025 – 0.031)

0.414

Vellus hair rate (%)
Terminal to vellus ratio
Mean thickness (mm)

Data are expressed as median (interquartile range); P value for Wilcoxon Signed Ranks Test.

Table 2. Comparison between hair changes in old vitiligo patches and their respective control patches.
Old patches (N = 47)

Control of old patches (N = 47)

p

Hair density (hair/cm2)

33.20 (12.20 – 56.50)

78.60 (26.60 – 156.10)

< 0.001

Anagen hair rate (%)

48.10 (40.0 – 70.60)

61.60 (45.60 – 70.20)

0.195

Telogen hair rate (%)

51.90 (29.40 – 60.0)

38.40 (29.80 – 54.40)

0.195

Anagen to telogen ratio

0.92 (0.67 – 2.40)

1.60 (0.84 – 2.36)

0.357

Terminal hair rate (%)

10.30 (0.0 – 19.30)

17.10 (8.80 – 38.50)

0.011

89.70 (80.70 – 100.0)

82.90 (61.50 – 91.20)

0.011

0.11 (0.0 – 0.24)

0.21 (0.10 – 0.63)

0.029

0.029 (0.025 – 0.031)

0.031 (0.029 – 0.035)

0.031

Vellus hair rate (%)
Terminal to vellus ratio
Mean thickness (mm)

Data are expressed median (interquartile range); P value for Wilcoxon Signed Ranks Test
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Figure 1. Decreased hair density and thickness in old vitiligo lesions compared to their respective control sites (magnification x20).
(A-C) Videodermoscopic photos of the hair changes in the old vitiligo lesions. (D-F) Video-dermoscopic photos of respective control sites.
(A, B, D and E on the nape, C and F on the leg).

Table 3. Comparison between old and recent vitiligo patches regarding dermoscopic features
of alopecia areata incognita.
Old patches
Black dots, N (%)
Tapering hair, N (%)

(N =4 7)

Recent patches (N = 47)

P

6 (12.8%)

9 (19.1%)

0.250

4 (8.5%)

2 (4.3%)

0.500

Broken hair, N (%)

24 (51.1%)

8 (17.0%)

< 0.001

Yellow dots, N (%)

8 (17%)

6 (12.8%)

0.500

Short vellus hair, N (%)

11 (23.4%)

15 (31.9%)

0.125

Circular (pig tail) hair, N (%)

15 (31.9%)

11 (23.4%)

0.125

Upright re-growing hair, N (%)

7 (14.9%)

14 (29.8%)

0.016

Pohl-Pinkus constrictions, N (%)

4 (8.5%)

0 (0.0%)

0.125

P for McNemar-Bowker test

4
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of broken hair, yellow dots and pig tail hair was significantly

been attributed to an increase in cytotoxic CD8+NKG2D+

higher in the former (P < 0.001, 0.031, 0.004, respectively).

T cells together with over expression of interferon gamma

Meanwhile, black dots and pig tail hair were significantly

(IFN-γ), with the involvement of the JAK-STAT signaling

higher in recent vitiligo lesions than in control areas (P =

pathway [8]. In addition, it has been shown that the immu-

0.004 and 0.031, respectively).

nologic attack of CD8+ T-cells on follicular melanocytes can
in some instances result in both depigmentation and hair

Conclusions

loss [28]. Clinically, the fact that non-pigmented hairs are

In vitiligo, skin involvement usually precedes hair involve-

initially depigmented, further links alopecia areata to mela-

ment. Nevertheless, lesions where leukotrichia developed

nocytes [29].

usually spared in alopecia areata, and regrowing hairs are

prior to skin depigmentation have been reported, which was

It has been proposed that autoreactive T-cells against

believed to result from preferential involvement of follicular

melanogenesis-associated proteins are responsible for spar-

melanocytes in such cases [15,16].

ing white hairs in AA and for the transient regrowth of

Several changes have been reported in association with

hypo-pigmented hairs. However, there is always an exception

vitiligo that include ocular, auditory and even nail changes

to the rule; as in some patients non-pigmented hairs were

[2,3,17]. Apart from the color change, little is known about

lost as well, and in others re-growing white hairs persisted.

the changes that could occur in the hair within vitiligo lesions.

Furthermore, some patients never experience hair regrowth

Reports of AA and vitiligo existing in the same individual are

following the initial attack. These different outcomes suggest

present [18], and several reports of co-localization of vitiligo

the existence of various antigens and various pathways in-

and AA exist in the literature, most of which describe com-

volved that ultimately determine the fate of the immunologic

plete loss of hair in the depigmented patch with few white

attack on the hair follicle [30].

peripheral hairs. On histopathologic examination of the in-

Unlike the findings of Walker et al. [13], hairs within the

volved areas, features of vitiligo and AA were detected. Most

examined lesions were not exclusively depigmented, and in

of these cases were reported in young age and were mostly

addition to decreased density, they also exhibited decreased

located on the scalp [9-12,19]. Walker et al. reported slight

thickness and decreased terminal to vellus ratio owing to an

reduction in hair density within a localized area of poliosis

increase in vellus hair rate and a decrease in terminal hair

on the scalp with depigmentation of the underlying skin in a

rate. These changes, however, were only detected in old le-

male patient. Skin biopsies revealed features of both vitiligo

sions. Unfortunately, the software program used in the cur-

and AA [13]. However, none of those reports studied the der-

rent study digitally documents the essential hair parameters

moscopic hair changes within the vitiligo lesions.

of all hairs in the lesion regardless of their color; accordingly,

In the present study, the anagen-to-telogen and the
terminal-to-vellus ratios were lower in both old and recent

determining if the detected changes were influenced by hair
color was not possible.

areas compared to their respective controls but the differ-

The role of disease duration in vitiligo has been previ-

ence was significant only in the terminal-to-vellus ratio in

ously studied and the presence of melanocytes in the hair

old lesions. Furthermore, both old and recent vitiligo lesions

follicles in vitiligo lesions was reported to be inversely

exhibited dermoscopic findings such as yellow dots, bro-

correlated with disease duration [31]. In addition, shorter

ken hair, short vellus hair, upright regrowing hair and cir-

disease durations were associated with better treatment re-

cular hair. These detected changes exhibit a certain degree

sponse to phototherapy [32]. In the present study, old and

of similarity to hair changes previously reported in alope-

recent vitiligo lesions were compared with their respective

cia areata incognita (AAI), which is characterized by the

controls. All significant videodermoscopic hair changes were

absence of a smooth bald surface, increased telogen hairs

exclusively seen in old vitiligo lesions.

[20], yellow dots, upright regrowing hairs [21], black dots,

These findings further point to the possible influence of

short vellus hair, broken hair, and tapered hair [21-24]. AAI

disease duration in vitiligo. It seems that the insult to vitiligo

usually shows increased proportion of telogen and vellus

skin is done through two waves with two different onsets,

hairs [25], resulting in decreased terminal-to-vellus and an-

a first wave affecting epidermal melanocytes resulting in

agen-to-telogen ratios in patients compared to normal sub-

leukoderma, followed by a second wave affecting the hair

jects [21,26,27].

leading to subtle hair changes, and if the insult of this wave

The similarities between hair changes detected in the

is severe enough, leukotrichia can occur. The possibility that

present study and those reported in AAI could be explained

these hair changes could be the forerunners of leukotrichia

by the proposed immunologic link between vitiligo and AA;

remains to be determined.

as both diseases are considered cell mediated autoimmune

To conclude, this study demonstrated that the hair in-

diseases in which disease induction, at least in part, has

volvement within vitiligo patches is not merely a color
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change, and that these changes may serve as an objective
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recommended.
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ABSTRACT

Introduction: Patient-held beliefs are important for disease management and few studies have evaluated illness perception of Mycosis Fungoides (MF) patients.
Objectives: Here, we aimed to determine the effect of educating MF patients on their perception of
their disease.
Methods: Patients with diagnosed MF were asked to fill the Illness Perception Questionnaire-Revised
(IPQ-R) once before education and once 3 months later.
Results: Fifty-five patients, 41 men and 14 women, with a mean age of 45.5 ± 13.9 years were enrolled.
Regarding the main etiologic factor, most patients cited anxiety (91%). After education, the most
significant changed belief on disease etiology was immune system dysfunction and the change was
twenty-six percent which was observed more in patients with higher educational levels, shorter disease
duration, and lower MF stages. Regarding the most prevalent clinical manifestations, most patients
mentioned erythema (86%). After education, the greatest change in symptom perception was related
to lymphadenopathy (32%) which was significantly associated with less disease duration and those
treated with phototherapy. Before education, the mean perception score about the disease chronicity
was 23.67 ± 3.549 that increased to 27.71 ± 1.66 (P < 0.001). This change was more observed in men
(P = 0.03), those with less disease duration, and those treated with phototherapy.
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Conclusions: Generally, MF patients hold favorable perspectives about their disease and educating
them positively improves their illness perception. Patients with higher educational levels and lower
stages of the disease showed more significant changes in various aspects of illness perception. Hence,
early education is recommended in patients with lower educational levels.

Introduction

MEDICINE.REC.1399.266). Information about the study

Mycosis Fungoides (MF) is the most common type of cutane-

form of consent for taking part in our study.

was given to all participants and each participant signed a

ous T-cell lymphomas (CTCL). The annual incidence of MF is

Sixty patients with MF diagnosed based on both clinical

estimated at approximately 6:1,000,000 [1-3]. The common

and histopathological studies aged between 19 and 74 years

age of onset is 55-60 years, and the prevalence of the disease

were enrolled in the study.

in men is reported to be 2 times higher than in women [2-4].

A checklist including demographic and clinical char-

The most common clinical manifestations of MF are

acteristics of participants was filled out for each patient.

slowly progressive patches and plaques on the trunk that

Afterward, the patients were asked to fill the Illness Percep-

might be scaly or pruritic [5,6].

tion Questionnaire-Revised (IPQ-R) once before educating

Due to the long course of the disease, patients with MF

them on their disease characteristics and once 3 months after

will experience annoying symptoms such as pain and itch for

the education. The given education included patient-oriented

a considerable period of time, and their skin lesions may lead

information about MF etiology, prevalence, clinical manifes-

to social anxiety, embarrassment, and isolation [7]. Also, cur-

tations, diagnosis, treatment, and the prognosis given in the

rently available treatments do not cause long-lasting remis-

format of an educational catalog. The educational material

sion of the disease which can have financial, emotional, and

was first explained to all patients by a dermatologist and then

functional burdens for patients [8].

given to them for further reading. Of 60 participants who

The concept of illness perception is based on Leventhal
self-regulatory model and deals with the relationship between

completed the IPQ-R questionnaire in the first assessment,
5 did not complete the questionnaire in the second round.

the nature of the disease, the patient concern about the disease,

The IPQ-R had been previously translated to the Persian

coping processes, and health outcomes [9,10]. Patient-held be-

language and its validity and reliability were confirmed [12].

liefs are very important for the clinical management of their

The IPQ-R evaluates patients’ perspectives across seven sub-

disease. Also, it has been proved that acquiring more knowl-

scales: timeline acute/chronic, timeline-cyclical, consequences,

edge about the disease is associated with a better understand-

personal control, treatment control, illness coherence, and

ing of the illness and more personal and treatment control [11].

emotional representations. Moreover, a checklist of clinical

In previous studies on MF, patients illness perception was

symptoms was shown to patients and they were asked to

assessed in a one-time examination or in two-time assess-

choose the most important factors causing their disease from

ments without any educational intervention regarding the

a checklist of possible etiologic factors (supplementary file 1).

disease between the two evaluations. Hence, the data in this
area is lacking.

Data Analysis
Statistical analysis was performed by using IBM SPSS Statistics

Objectives

26. Frequency and percentage were reported for qualitative

Since MF patient interpretation and perception can affect

variables. To compare the mean scores between discrete inde-

different aspects of their lives, this study aimed to determine

pendent variables, independent T-test and one-way Anova test

the effect of educating MF patients on their perception of

was used. Also, the Pearson correlation coefficient was used to

their disease.

evaluate the correlation between continuous variables. A P of

variables, and mean and standard deviation for quantitative

less than 0.05 was considered as significant.

Methods
Participants, Questionnaire, and Data Collection

Results

An analytical, cross-sectional study was conducted in Razi

Sociodemographic Characteristics

dermatology hospital, Tehran, Iran from March 2020 to

A total of fifty-five patients, 41 (74.5%) men and 14 (25.5%)

July 2020. The study was approved by the ethical commit-

women, with the mean age of 45.5 ± 13.9 years (range

tee of Tehran University of Medical Sciences (IR.TUMS.

19-74) were enrolled in the study. The demographic data are

2
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Table 1. Sociodemographic characteristics of the patients.
Characteristic
Age, years, mean ± SD
Gender, N (%)
Marital status, N (%)
Education level, N (%)

45.5 ± 13.9
male

41 (74.5%)

female

14 (25.5%)

single

16 (29.1%)

married

39 (70.9%)

under high school diploma

20 (36.4%)

high school diploma and associate degree

14 (25.5%)

bachelor and masterdegree

17 (30.9%)

doctorate and more
Duration of the disease, N (%)

Stage of the disease, N (%)

less than 2 years

20 (36.4%)

2-) years

23 (41.81%)

4-6 years

6 (10.90%)

6-8 years

4 (7.27%)

8-10 years

2 (3.63%)

Stage IA

18 (32.7%)

Stage IB

14 (25.5%)

Stage IIA

7 (12.7%)

Stage IIB

9 (16.4%)

Stage IIIA

4 (7.3%)

Stage IVA
Skin lesions, N (%)

3 (5.5%)

patch

23 (41.8%)

plaque

18 (32.7%)

cutaneous tumor

10 (18.2%)

generalized erythema
Palpable lymph nodes, N (%)
Type of treatment, N (%)

4 (7.3%)

4 (7.3%)

no

37 (67.3%)

yes

18 (32.7%)

phototherapy

39 (70.9%)

phototherapy with additional treatment

16 (29.1%)

shown in Table 1. Considering the stage of the disease, the

Beliefs About Illness Coherence

most prevalent stages among 55 patients were stage IA in 18

Before training, the achieved score about patients illness co-

(32.7%) and stage IB in 14 (25.5%), respectively (Table 1).

herence was 13.82 ± 3.65 and after the training, this score

Beliefs About the Cause of the Disease

was 17.80 ± 2.81 (range 5-25). This proves that most patients had an acceptable knowledge about their disease and

Before educating the patients, the most common etiologic

after the training, their knowledge improved (P < 0.001).

factors associated with their disease based on patients be-

After educating the patients, the educational level had a

liefs were stress and anxiety (91%), familial worries and

positive relationship with illness coherence (P < 0.001) and

problems (82%), and emotional states (76%). While after

with the changes in patients’ beliefs about illness coherence

educating the patients, the most prevalent etiologic factors

(P = 0.019). Also, there was a negative relationship between pa-

were stress and anxiety (94%), familial worries (83%), and

tients age and their beliefs about illness coherence (P = 0.004).

immune system dysfunction (73%). After educating the patients, the most significant change in the mean score of per-

Beliefs About the Symptoms

ception about the disease etiology was related to immune

Before educating the patients, the most common reported

system dysfunction (26%), smoking and drug abuse (20%),

symptoms were erythema (86%), pruritus (75%), and scal-

and hereditary factors. This change was reported more in

ing (68%). In the second assessment, the first three common

patients with higher educational levels, lower stages of the

symptoms were again erythema (100%), pruritus (92%),

disease, and shorter illness duration.

and scaling (84%), but they were different from those in
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the first assessment regarding their frequency. After instruct-

about the negative consequences of their illness and this atti-

ing the patients about their illness, the greatest change in

tude increased after the training (P = 0.005). After the train-

terms of symptom perception was related to lymphadenop-

ing, the stage of the disease had a positive relationship with

athy (32%), pruritus (17%), and scaling (16%). The change

beliefs about consequences (P > 0.001).

in patients beliefs was more pronounced in patients with
shorter disease duration, patients with patches and plaques

Beliefs About Cure and Control

type lesions, and those receiving phototherapy.

The achieved score before and after the training was 20.69

Beliefs About Chronicity and Recurrence

± 3.82 and 23.71 ± 2.85, respectively (P < 0.001) indicating
that most of the patients were aware of their role in con-

Before informing the patients, the mean perception score

trolling their disease and this increased significantly after the

about the disease chronicity was 23.67 ± 3.549; after edu-

training. Also, comparing the scores of their beliefs about

cating the patients, this score was 27.71 ± 1.66 (range 6-30).

treatment control before (18.60 ± 3.010) and after (22.45

The given scores show that most patients accepted that their

± 1.74) the training showed that most patients believed that

disease is a chronic situation and this attitude increased sig-

treatment has an acceptable role in controlling the disease

nificantly after training (P < 0.001). Regarding the disease

and improving the clinical symptoms (P < 0.001). Moreover,

timeline-cyclical, before and after training, the scores were

the educational level had a positive relationship with the

13.00 ± 2.40 (range 4-20) and 16.31 ± 1.78 (range 4-20),

changes in beliefs about treatment control (P = 0.011).

respectively. This shows that most patients consider their illness as a recurrent situation and this belief increased signifi-

Beliefs About Emotional Representation

cantly after the training (P < 0.001). Beliefs about the disease

Before the training, most patients complained about the neg-

chronicity changed significantly after the training in both

ative effects of this illness on their emotions (22.35 ± 5.372).

genders and it was more prominent in men (P = 0.03). After

After the training, this amount increased significantly (24.00

educating the patients, as the educational level increased, the

± 3.03;P = 0.004). There was a positive relationship between

awareness about the disease chronicity increased (P < 0.001).

negative effects on emotions and stages of the disease after

After the training, the stage of the disease had a positive re-

the training (P = 0.047). Moreover, after educating the pa-

lationship with beliefs about the chronicity of the disease

tients, as the educational level increased, negative effects on

(P < 0.001).

emotions enhanced (P = 0.025) (Table 2).

Beliefs About Consequences
Comparing the patients beliefs scores about their disease

Conclusions

consequences between the first (18.53 ± 3.681) and the sec-

MF is the most common type of CTCL and can influence

ond (19.55± 3.66) assessments shows that patients knew

various aspects of patients lives. The results of our study

Table 2. Perception modalities before and after educating the patients.
Mean

Number

Standard Deviation

P

Timeline-Acute/Chronic 1

23.67

55

3.549

< 0.001

Timeline-Acute/Chronic 2

27.71

55

1.663

Consequences 1

18.53

55

3.681

Consequences 2

19.55

55

3.366

Personal control 1

20.69

55

3.829

Personal control 2

23.71

55

2.859

Treatment control 1

18.60

55

3.010

Treatment control 2

22.45

55

1.741

Illness coherence 1

13.82

55

3.657

Illness coherence 2

17.80

55

2.811

Timeline-cyclical 1

13.00

55

2.404

Timeline-cyclical 2

16.31

55

1.783

Emotional representation 1

22.35

55

5.372

Emotional representation 2

24.00

55

3.031

0.005
< 0.001
< 0.001
< 0.001
< 0.001
0.004

1= BEFORE; 2= AFTER.
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indicate that MF patients have an acceptable understand-

physicians do not educate patients about it. After educat-

ing of their disease, its causing factors, and clinical mani-

ing them, the greatest change in the amount of knowledge

festations associated with their disease which significantly

about the MF clinical signs was observed in those with less

increases after training them.

disease duration, those who manifested patches or plaques

The fact that patients have an acceptable perception of

and those who were being treated with phototherapy. This

their illness has been confirmed in previous studies on vari-

finding can be suggestive of the fact that educating those

ous dermatologic diseases including vitiligo and skin cancers

who are only treated with medications does not result in a

and is consistent with our study [13-15]. A study by Topal et

desirable change in their illness perceptions in comparison to

al on 100 vitiligo patients using IPQ suggested that patients

therapies such as phototherapy that requires more visits by

had good knowledge about their disease and were highly

the physicians.

aware of the etiologic factors [14]. Despite the low preva-

Our study shows that MF patients have an acceptable

lence of MF, the patients in our study had a good knowledge

knowledge about the chronic and recurrent nature of their

about their disease which significantly increased after edu-

disease that significantly increases after training especially in

cating them. The opposite results were observed in a study

men, those with less disease duration, and those who were

done by Eder et al that believed patients with CTCL have a

only treated with phototherapy. As seen in Fortune et al that

poor understanding of their disease. This poor knowledge

investigated 162 patients with psoriasis and observed that

was attributed to the low prevalence of the disease and the

a vast majority of patients believed their disease was more

unknown cause of CTCL [8].

likely to be chronic or recurrent, while only a short number

Our study showed that educating MF patients cause sig-

of them considered their condition to be temporary [16].

nificant changes in beliefs about different factors such as the

Regarding the beliefs about the disease negative conse-

etiologic factors, clinical manifestations, disease chronicity

quences, after the education, patients had a better under-

and recurrency, emotional impacts, illness consequences,

standing of their diseases’ negative consequences, especially

personal control, and treatment control. These changes in-

in those with higher stages of MF.

dicate that educating MF patients help them to have a better

MF has a severe negative emotional impact on patients

knowledge about their illness. Generally, changes in patients

that significantly increases after educating them. Although a

perception about the clinical manifestations, consequences,

negative perception about the consequences of illness is not the

and emotional representations were more notable than other

equivalent of having a psychiatric disorder, it may increase the

variables after the education.

likelihood of developing the disorder [16]. The greatest change

Regarding the main etiologic factor, the results of our

regarding the negative emotional feelings toward the disease

study showed that most patients with MF cited stress and

was observed in those with less disease duration and those who

anxiety as the main causing factor for their illness. The same

had lower stages of MF. Since the greatest changes in patients

results were also found in Firooz et al study which assessed

illness perception were observed among patients with less dis-

80 vitiligo patients using IPQ and observed that a total of

ease duration and lower stages of the disease, it is important to

62.5% of patients believed that stress was a major factor in

educate patients in the early stages of their illness.

causing their disease [13]. After the education, the greatest

Most of our patients believed that they have an im-

change in the knowledge of patients in etiology was observed

portant role in controlling their illness that significantly

in patients with higher educational levels, shorter disease du-

improved after educating them. The greatest change in this

ration, and lower stages of MF. This indicates that educating

belief was observed in those with higher educational levels.

MF patients as early as possible may have a better influence

Notably, in Eder et al study, it was observed that patients

on patients perception of their disease. It is worth mention-

had limited belief in personal control, but a strong belief in

ing that after the education, patients with lower educational

treatment control which was attributed to their sample con-

levels did not show significant changes regarding the etio-

sisting of patients with long disease duration [8].In general,

logic factors which highlight the point that more efforts

MF patients hold favorable perspectives about their disease

should be made in educating these groups of patients and

and educating them positively improves their views about

different means of education rather than a single brochure

their illness. Also, patients with higher educational levels and

should be considered for them.

lower stages of the disease showed more significant changes

In terms of clinical manifestations, most of our patients

in various aspects of illness perception. Hence, early edu-

mentioned erythema, pruritus, and scaling as the most prev-

cation is recommended in patients with lower educational

alent clinical manifestations. After instructing the patients

levels. More research on increasing MF patients understand-

about their illness, the greatest change in terms of symptom

ing of their illness should be done, since correcting patients

perception was related to lymphadenopathy meaning that

misconceptions is associated with increased follow-up and

lymphadenopathy might not be noticed by patients if the

improved treatment outcomes.
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ABSTRACT

Introduction: Biopsy of facial skin lesions is an important supplement to dermatological diagnostics,
especially in doubtful cases or suspected of being malignant.
Objectives: The aim of the retrospective study of 2135 histopathological records of lesions on the
face was to: establish the most common indications for a skin biopsy in patients with facial lesions,
establish the frequency of histopathological diagnoses, evaluate how often clinically suspected inflammatory lesions are identified as tumors in histopathology, evaluate the accuracy of clinical diagnoses
of the most common skin tumors and dermatoses.
Methods: It was a retrospective study. Histopathological records from the lesions on the face from
years 2010-2017 were analyzed.
Results: The mean age of patients was 69.3 [7-98]. Fifty-eight percent of the patients were women.
Among 2135 clinical diagnoses skin tumors were suspected in 1905 cases. Among 2169 obtained histopathological results (34 biopsies showed 2 diseases), we identified skin tumors in 1940 cases, with
1388 confirmed as malignant. The clinical diagnosis of a specific benign or malignant skin tumor was
accurate in 1013/1634 subjects, in comparison to inflammatory lesions, which were correct in 67/148
cases, (P = 0.0001). Among all preliminary inflammatory diagnoses, 33/204 lesions were identified as
skin tumors in histopathology.
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Conclusions: In conclusion in most cases of skin tumors the clinical diagnosis is confirmed by histopathological examination. In case of facial inflammatory lesions, the accuracy of clinical diagnosis is
lower, with a significant number of facial lesions appearing inflammatory in clinical evaluation but
being diagnosed as skin cancers in pathology.

Methods

Corresponding author: Magdalena Misiak-Galazka MD,
PhD. Department of Dermatology Medical University of
Warsaw, Koszykowa 82A, 02-008 Warsaw, Poland, Tel/fax:
0048228242200, E-mail: magdamisiak@o2.pl

It was a retrospective study performed at the Department
of Dermatology, Medical University of Warsaw, Poland.
Histopathological records from the lesions on the face from

Introduction

years 2010-2017 were analyzed. Patients for skin biopsies

Face is one of the special locations in dermatology with skin
lesions easily visible having a negative impact on self-esteem
and decreasing the quality of life. Many dermatoses on the face
are easily diagnosed based on clinical examination and dermoscopy, and no skin biopsy is needed. Dermoscopic criteria of
skin tumors on the face are well established and used in everyday clinical practice [1]. Also dermoscopic patterns of common
facial inflammatory lesions were shown by Lallas et al [2].
However, in doubtful cases, when malignancy is suspected, a histopathological examination is mandatory, despite the fact, that skin biopsy may result in scar formation.

Objectives

(punch, shave or excisional) were referred from our department as well as from many outpatients clinics in Warsaw
area. The patients presented with skin phototypes I-III. The
mean age of patients was 69.3 (range 7-98 years of age), and
58.28% of patients were women. Biopsies taken from the
scalp and mucous membranes were excluded. A total number of 89 cases were nondiagnostic and were excluded from
the study. In total 2135 biopsy records were evaluated, 750
from cheeks with zygomatic area, 718 from noses, 434 from
foreheads, 110 from ears, 71 from lips and 52 from chins.
Because in 34 cases 2 final diagnoses were established a total
number of 2169 of final diagnoses were analyzed.

Statistical Analysis

The aim of the study was to analyze the histopathological
records from lesions on the face, to define the most common
indications for a skin biopsy, to establish the order of the
common histopathological diagnoses, to evaluate how often
skin biopsies suspected as inflammatory lesions turn out to
be skin tumors, to evaluate the accuracy (the same clinical
and histopathological diagnoses) of the most common skin
tumors and dermatosis on the face.

The results were computed with Statistica 13.1 software
(StatSoft Incorporated) licensed to the Medical University of
Warsaw. Chi 2 test was used for assessing binary variables.
A P value below 0.05 was considered statistically significant.

Results
Among 2135 clinical diagnoses, the skin tumors were suspected in 1905 (89.23%) cases, and in 1609 (75.36%) cases
malignant skin tumor or precancerous lesion were considered.

Table 1. The most common clinical diagnoses (≥ 3 cases) among 2135 skin biopsies. In some cases,
more than one clinical diagnosis was given
Total
number of
cases

%

CHEEK

CHIN

EAR

FOREHEAD

LIPS

NOSE

Basal cell carcinoma

984

46.09%

313

18

51

196

27

379

Actinic keratosis

424

19.86%

149

5

14

102

4

150

Seborrheic keratosis

108

5.06%

40

0

6

30

0

32

Fibroma

105

4.92%

49

5

3

11

6

31

22

4

17

12

10

31

58

1

0

15

0

14

Squamous cell carcinoma,
keratoacanthoma

96

Lupus erythematosus

88

2

4,5%
4.12%
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Total
number of
cases

%

Cutaneous horn

52

2.44%

23

3

4

9

2

11

Melanocytic nevus, blue nevus

38

1.78%

10

7

0

10

0

11

Sarcoidosis

37

1.73%

13

0

0

13

0

11

Skin tumor

32

1.50%

9

0

3

9

3

8

Pyogenic granuloma

23

1.08%

6

1

0

0

7

9

Verruca vulgaris

23

1.08%

10

0

2

5

0

6

Solar lentigo

14

0.66%

8

0

0

0

0

6

Facial granuloma

13

0.61%

3

0

0

4

0

6

Rosacea

10

0.47%

3

1

0

2

0

4

Eczema

8

0.37%

4

0

3

1

0

0

Lentigo maligna

8

0.37%

6

0

0

2

0

0

Lymphoma

7

0.33%

4

0

0

3

0

0

Granulomatous cheilitis

6

0.28%

0

0

0

0

6

0

Squamous cell carcinoma in situ.
Bowen type

6

0.28%

4

0

0

2

0

0

Annular granuloma

6

0.28%

3

0

0

3

0

0

Sebaceous hyperplasia

5

0.23%

0

0

0

2

0

3

Cyst

4

0.19%

2

0

0

0

0

2

Lichen planus

4

0.19%

2

0

0

0

2

0

Lymphocytoma

4

0.19%

4

0

0

0

0

0

Dermatitis (superficial dermal
inflammation)

3

0.14%

2

1

0

0

0

0

Morphea

3

0.14%

2

0

1

0

0

0

CHEEK

CHIN

EAR

FOREHEAD

LIPS

NOSE

Table 2. The most common histopathological diagnoses (≥3 cases) among 2169 skin biopsies. The
number of the correct diagnoses in the most common skin lesions † clinical diagnosis was confirmed
by histopathological examination; SCC, squamous cell carcinoma

SKIN TUMORS

INFLAMMATORY
DERMATOSES

Number of
the correct
diagnoses
in total
(%)a

Number of
cases with a
skin tumor in
histopathological
diagnosis (%)

Clinical diagnoses

Number of
the correct
diagnoses (%)a

Basal cell carcinoma

629/984 (63.92)

Actinic keratosis

282/424 (66.51)

Squamous cell
carcinoma in situ,
Bowen type

2/6 (33.33)

4/4 (100)

Squamous cell
carcinoma

29/74 (39.19)

42/45 (93.33)

Melanocytic nevus

22/38 (57.89)

16/16 (100)

Seborrheic keratosis

49/108 (45.37)

P = 0.0001
1013/1634
(61.99)

342/355 (96.33)
121/142 (85.21)

583/621
(93.88)

58/59 (98.3)

Facial granuloma

6/13 (46.15)

Lupus
erythematosus

49/88 (55.68)

Rosacea

5/10 (50.00)]

1/5 (20)

Sarcoidosis

7/37 (18.92)

4/30 (13.33)
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Number of
cases with a
skin tumor in
histopathological
diagnosis in total
(%) P <0 .0001

67/148
(45.27)

2/7 (28.57)
12/39 (30.77)

19/81
(23.46)

3

The most common clinical diagnosis was basal cell carci-

In our study, as suspected, the most common clinical and

noma (BCC), followed by actinic keratosis, seborrheic kera-

histopathological diagnosis was a tumor: basal and squa-

tosis, fibroma, and cutaneous lupus erythematosus (Table 1).

mous cell carcinoma, actinic keratosis, seborrheic keratosis,

Table 2 presents the most common clinical neoplasm and

and fibroma. The most common distributions of squamous

inflammatory diagnoses with the percentages of correct cases

cell carcinoma were the cheeks, nose and forehead, and for

confirmed by histopathological examination. Clinical diag-

basal cell carcinoma were the nose and cheeks. The results

noses of skin tumors were accurate in 1013/1634 (61.99%)

were in line with the study of Kato et al [5]. It was shown

cases, in comparison to inflammatory lesions, which were

in a group of 106 Japanese patients, that the cheek (54.2%)

correct in 67/148 (45.27%) cases (P = 0.0001). Among

and forehead (25.5%) were the most common facial distri-

621 inaccurate clinical diagnoses of the most common skin

bution of squamous cell carcinoma [5].

tumors, 583 cases turned out to be other skin neoplasms

BCChas correctly resulted as the most frequent skin le-

(93.88%), and among 81 inaccurate clinical diagnoses of the

sion on the face. Among the common skin lesions, the most

most common inflammatory dermatoses 19 turned out to be

incorrect diagnoses occurred in the case of squamous cell

skin neoplasms (23.46%)(P < 0.0001). Among all prelimi-

carcinoma (only 33-39% of cases were correctly diagnosed).

nary inflammatory diagnoses, 33/204 (16.17%) cases turned

Squamous cell carcinoma was misdiagnosed with (in order

out to be skin malignancies, such as basal and squamous

of the most common): BCC, actinic keratosis. Another clin-

cell carcinomas.

ically misdiagnosed pairs of lesions are: for BCC - actinic

Among 2169 histopathological diagnoses, skin tumors

keratosis, squamous cell carcinoma, seborrheic keratosis,

were diagnosed in 1940 (89.44%) cases, and malignant skin

epidermal nevus, for actinic keratosis - BCC, squamous cell

tumors were diagnosed in 1388 (63.99%) cases. The most

carcinoma, seborrheic keratosis, morbus Bowen, papilloma,

common final diagnosis was basal cell carcinoma, followed

for seborrheic keratosis - papilloma, actinic keratosis, BCC,

by actinic keratosis, squamous cell carcinoma, fibroma,

verruca vulgaris and for fibroma - verruca vulgaris, sebor-

seborrheic keratosis, and cutaneous lupus erythematosus

rheic keratosis, inverted follicular keratosis, cutaneous horn.

(Table 3).

What is interesting, the diagnosis of a skin tumor was

Majority of basal cell carcinomas were present on the

correct in only 61.99% of cases. This means, that in many

nose (306 cases from 737; 41.5%), followed by cheeks (200;

cases of a clinically suspicious lesion the histopathological

27,13%). The most common locations of actinic k
 eratosis

diagnosis was a benign tumor. The results showed that ap-

constituted cheeks (171 out of 447; 38,2%) and nose

proach with taking a diagnostic biopsy before performing

(161; 36%), whilst squamous cell carcinomas were distrib-

surgical procedure is reasonable and the result influences the

uted on the cheeks (49 out of 146; 33.6%), nose (41; 28%)

need and extent of surgery. In case of benign diagnosis, the

and forehead (23; 15.8%) (Table 3).

remnants of the lesion can be left and no surgical procedure

The most common diagnosed inflammatory dermatoses

is required.

included cutaneous lupus erythematosus on the first place,

Among inflammatory dermatoses (10.56% of cases),

followed by rosacea, demodicosis, facial granuloma, and

the most common were in order cutaneous lupus erythe-

sarcoidosis. Among patients older than 65 years, 74.83%

matosus, rosacea, demodicosis, facial granuloma, and sar-

(1124/1502) of cases were malignant skin tumors in com-

coidosis. In the study only 45.27% of clinical diagnosis of

parison to incidence of 39.58% (264/667) among patients

inflammatory lesions were consistent with histopathological

aged ≤ 65 years (P < 0.00001).

results. Among cases with suspicion of inflammatory der-

As far as regions of the face are concerned, no statisti-

matoses skin tumors were diagnosed. These results showed

cal difference between numbers of correct diagnoses on the

that in doubtful inflammatory lesions on the face the biopsy

ear, nose, lips, and other regions on the face (cheeks, chin,

is recommended for two reasons. First of all, to exclude a

forehead) was found (Table 4).

malignant tumor. The second reason is to establish a final
diagnosis. It should be underlined, that among inflammatory

Conclusions

dermatoses such as cutaneous lupus erythematosus and sar-

Face, which is constantly exposed to solar radiation is a com-

such diseases need additional laboratory and imaging tests,

mon location for skin tumors. According to study of Ferreira

therefore the correct diagnosis has special importance and

et al on topographic distribution of basal cell carcinomas

requires medical follow-up.

coidosis, systemic involvement can occur, and patients with

head and neck area was the most frequent location of the

The study has some limitations. It was a single-centre

tumor (75.55%), followed by trunk (10.5%) [3]. In another

study. Another restriction of our study is the fact that some

study, over 60% of nonmelanoma skin tumors presented in

cases of skin tumors are not biopsied due to clear clinical

the head area [4].

and dermoscopic aspects. It includes all cases where these

4
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5

447

146

125

108

57

56

46

37

35

29

27

26

22

21

16

16

14

13

11

11

Squamous cell carcinoma

Fibroma

Seborrheic keratosis

Cutaneous lupus
erythematosus

Melanocytic nevus

Squamous cell carcinoma in
situ, Bowen type

Rosacea

Inverted follicular keratosis

Keratoacanthoma

Verruca vulgaris

Cutaneous horn

Demodicosis

Pyogenic granuloma

Epidermal cyst

Trichilemmoma

Facial granuloma

Sarcoidosis

Sebaceous hyperplasia

Eczema

P < 0.0001

a

737

Actinic keratosis

1388/2169

Malignant skin tumors in total
a
P < 0.00001

Basal cell carcinoma

1940/2169

Skin neoplasms in total
a
P < 0.0001

Total number
of cases

0.51

0.51

0.60

0.65

0.74

0.74

0.97

1.01

1.20

1.24

1.34

1.61

1.71

2.12

2.58

2.63

4.98

5.76

6.73

20.61

33.98

63.99

89.44

%

4

5

6

3

6

8

9

10

10

10

14

27

20

24

12

37

45

49

49

171

200

450/769

664/769

CHEEK

2

0

0

0

0

0

0

0

0

4

2

0

0

0

9

1

0

5

2

0

18

21/56

43/56

CHIN

1

0

0

0

0

0

0

0

3

0

0

2

0

6

1

0

5

3

22

14

40

83/105

99/105

EAR

3

0

3

5

0

0

1

7

5

3

0

2

11

4

13

7

39

32

23

92

151

273/443

388/443

FOREHEAD

1

0

0

0

0

1

5

0

0

1

0

0

0

0

1

0

0

4

9

9

22

40/71

58/71

LIPS

0

6

4

6

10

7

6

5

8

9

13

4

6

12

20

12

19

32

41

161

306

521/725

688/725

NOSE

7

5

9

12

4

4

16

9

3

18

9

9

26

2

46

50

35

64

22

77

160

264/667
(39.58%)

515/667
(77.21%)

Age <=65a

4

6

4

2

12

12

5

13

23

9

20

26

11

44

18

7

73

63

124

370

577

1124/1502
(74.83%)

1425/1502
(94.87%)

Age
>65a

Table 3. The number of the correct diagnoses in the most common skin lesions. The most common histopathological diagnoses (> 10 cases)
among 2169 skin biopsies

Table 4. The percentage of the correct diagnoses on the different regions of the face
Number of the correct
diagnoses (%)

P value with the comparison
to the other regions

Ear

56/105 (53.33)

P = 0.734

Nose

417/725 (57.52)

P = 0.285

44/71 (61.97)

P = 0.253

Region of the face

Lips
Other regions (cheeks, forehead, chin)

698/1268 (55.05)

lesions are treated with imiquimod, cryotherapy or photody-

diagnosis is confirmed by histopathological examination. In

namic therapy. Moreover, the limitation of the study was the

the case of inflammatory facial lesions, the accuracy of clin-

lack of dermoscopic descriptions and both clinical images

ical diagnosis is lower, with a significant number of facial

and clinical diagnoses were based on experience of the refer-

lesions appearing inflammatory in clinical evaluation but

ring physician. On the other hand, the patients were referred

being diagnosed as skin cancers in pathology.

for punch, shave, or excisional biopsy from numerous public
and private clinics. So, the analysis reflects a need for skin
biopsy of the face in everyday life of dermatological practice
and was not limited only to the academic settings.
It is important to underline the fact, that even in modern
setting, with a standard help of dermoscopy and without easy
access to confocal microscopy (which allows to reduce the
number of diagnostic biopsies), there is still a high percentage of
false-positive and negative cases that may be treated incorrectly
in case of lack of collaboration with a dermatopathologist.
A suspicion of skin malignancy is the most common indication for biopsy from the lesions on the face. Because 10%
of cases turned out to be inflammatory dermatoses, inflammatory entities should be also included in the differential diagnosis of the lesions on the face, especially in patients under
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ABSTRACT

Introduction: UV irradiation of nevi induces transient melanocytic activation with dermoscopic and
histological changes.
Objectives: We investigated whether UV irradiation of nevi may influence electrical impedance
spectroscopy (EIS) or convolution neural networks (CNN).
Methods: Prospective, controlled trial in 50 patients undergoing phototherapy (selective UV phototherapy (SUP), UVA1, SUP/UVA1, or PUVA). EIS (Nevisense, SciBase AB) and CNN scores
(Moleanalyzer-Pro, FotoFinder Systems) of nevi were assessed before (V1) and after UV irradiation
(V2). One nevus (nevusirr) was exposed to UV light, another UV-shielded (nevusnon-irr).
Results: There were no significant differences in EIS scores of nevusirr before (2.99 [2.51-3.47]) and a fter
irradiation (3.32 [2.86-3.78]; P = 0.163), which was on average 13.28 (range 4-47) days later. Similarly,
UV-shielded nevusnon-irr did not show significant changes of EIS scores (V1: 2.65 [2.19-3.11]), V2: 2.92
[2.50-3.34]; P = 0.094). Subgroup analysis by irradiation revealed a significant increase of EIS scores of
nevusirr (V1: 2.69 [2.21-3.16], V2: 3.23 [2.72-3.73]; P = 0.044) and nevusnon-irr (V1: 2.57 [2.07-3.07],
V2: 3.03 [2.48-3.57]; P = 0.033) for patients receiving SUP. In contrast, CNN scores of nevusirr
(P = 0.995) and nevusnon-irr (P = 0.352) showed no significant differences before and after phototherapy.
Conclusions: For the tested EIS system increased EIS scores were found in nevi exposed to SUP. In
contrast, CNN results were more robust against UV exposure.
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Introduction

Heidelberg in 50 patients with 100 common nevi and a med-

Malignant melanoma accounts for the majority of skin cancer

in accordance with the Declaration of Helsinki principles

deaths and incidence remains at high levels in many countries

(2013) and applicable local government regulations and in-

of the world [1]. Thin melanomas are cured by surgical ex-

dependent Ethics Committee policies and procedures (ethics

cision with a favorable prognosis. Hence, early diagnosis of

approval number S-279/2017).

ical indication for phototherapy. The study was conducted

melanoma is of utmost importance [1]. Although biopsy and
histopathology remain the diagnostic standard, non-invasive
diagnostic techniques are gaining importance [2]. Electrical

Inclusion/Exclusion Criteria

impedance spectroscopy (EIS) has been evaluated as an adjunct

Fifty patients scheduled for elective phototherapy with a

tool for melanoma detection [3-6]. EIS applies alternating elec-

minimum of 4 consecutive treatment sessions at our insti-

tric current and detects differences in the impedance between

tution were included in this study. Participants had to be

benign (well-organized) and malignant (more chaotic) tissues.

at least 18 years old and nevi needed to show the follow-

Market approved EIS devices were shown to reach a sensi-

ing characteristics: diameter between 2 mm and 20 mm;

tivity of more than 95% in melanocytic lesions [6]. Another

localized on intact skin without scarring, fibrosis, or other

promising non-invasive diagnostic technique is the assessment

(inflammatory) skin conditions; not localized in hair-


of dermoscopic images by artificial intelligence algorithms. To

covered areas or special anatomic sites (i.e. acral skin, mu-

this end, deep learning convolutional neural networks (CNN)

cosa). We only included common nevi without any signs of

have been designed that work independently from predefined

malignancy.

criteria and were shown to perform on, or even above, the
level of trained dermatologists with regard to the classification
of benign and malignant skin lesions [7-9].

Study Procedure

Until today, skin cancer screenings that are assisted by

A total of 100 nevi in 50 patients were assessed by EIS.

the aforementioned diagnostic techniques have been offered

Dermoscopic images were acquired at each study visit. For

throughout the entire year. However, even intermittent UV

each participant, 1 nevus (nevusirr) was exposed to UV irra-

exposure was shown to induce transient melanocytic activa-

diation, whereas a second nevus (nevusnon-irr) was covered

tion with morphological and histological changes [10, 11].

with an UV-shielding sticker. EIS scores were evaluated at

Dermoscopic features developing in UV exposed nevi in-

3 study visits: before the start of phototherapy (V1), during

clude an increase in pigmentation and the appearance of

phototherapy (V2), after termination of phototherapy not

black-brown globules [12, 13]. Histopathologic changes

earlier than 4 weeks following the last irradiation (V3).

after UV exposition involve an increase in suprabasal mela-

Nevusnon-irr was located in the same body area with similar

nocytes and an enhanced HMB45 expression [14]. In some

size and shape as nevusirr and was used as an intraindividual

cases UV-induced changes in benign nevi may be suggestive

control to account for changes not attributable to direct UV

of malignant melanoma [15]. Thus, for clinicians it is an im-

irradiation. Moreover, at each study visit EIS scores of nevi

portant question whether the diagnostic performance of EIS

were measured twice to assess the reproducibility. Since all

or CNN-based systems may be influenced by UV irradiation

studied nevi were not intended for histological assessment

(eg during the summer months).

by protocol, the diagnosis of a benign nevus (ground truth)
was based on expert consent (JKW, HAH, CF). Only clearly

Objectives

benign looking nevi were included; hence follow-up of nevi

The primary objective of this study was to assess the influence

cer screening thereafter.

included the study visits performed and a common skin can-

of UV irradiation on the diagnostic scores of an EIS system
(Nevisense, SciBase AB) and of a CNN (Moleanalyzer-Pro,
FotoFinder Systems) when using these systems for examina-

UV Irradiation

tion of nevi. A secondary objective of this study was to address

Phototherapy was administered as part of clinical routine

the reproducibility of EIS scores by performing 2 consecutive

when indicated for treatment of diverse (inflammatory)

measurements for each lesion at each study visit.

skin diseases. Thus, the type of phototherapy was determined by the underlying skin condition and patient char-

Methods

acteristics. Several treatments per week with increasing UV

This clinical study was performed in a prospective controlled

formed with an UV-A1 lighting tube (Herbert Waldmann,

setting at the Department of Dermatology, University of

spectral range 340–400 nm). SUP was administered with

2

doses were administered. UVA1 phototherapy was per-
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a combination of UV-A and UV-B lighting tubes showing a spectral range of 280–400 nm (Herbert Waldmann).

Results

Psoralen-UV-A therapy (PUVA) was either performed as


Patient Characteristics

bath- or cream-PUVA-therapy (Herbert Waldmann, spectral

Patients (N = 50) were recruited between June 2017

range 315-400 nm).

and August 2018 (Table 1). Mean age was 54.4 years
(range 
22-75), 24 male and 26 female patients were in-

EIS Measurement

cluded. Most patients received UV therapy for eczema

EIS scores were measured with the market approved Nev-

nulare (12%), morphea (8%), lichen planus (4%), mycosis

isense device (Scibase AB). According to the manufacturer
instructions the skin was moistened with physiological saline for 30 seconds and a reference measurement of healthy
skin close to the lesion was obtained. The system computed
a score (0-10) reflecting the degree of atypia identified and
the validated cut-off of < 4 versus ≥ 4 was used to differentiate EIS-negative (benign) from EIS-positive (malignant)
lesions.

CNN Assessment
Dermoscopic images were assessed by a marked approved
deep learning CNN (Moleanalyzer-Pro®, FotoFinder Systems)
based on a modified version of a pretrained GoogleNet Inception v4 architecture [8]. The CNN computed malignancy
scores (0-1) with a predefined threshold for malignancy at
more than 0.5.

Statistical Analysis

(42%) or nodular prurigo (26%), some for granuloma anfungoides (4%) or others (4%). Forty-one patients showed
skin type II, 1 patient skin type II-III and 8 patients skin type
III. Common nevi with a network pattern and located on
trunk or extremities were included. A total of 35 patients received SUP, 11 patients UVA1, 3 patients PUVA and 1 patient
SUP and UVA1 in a sequence (Table 2). Most patients (70%)
received SUP and a median dosage of 0.26 J/cm2 UVB and
13 J/cm2 UVA was administered. Considering the skin types
of patients, these doses corresponded to about 3-4 minimal
erythema doses (MED) of UVB and less than 1 MED-UVA
administered over 7.7 sessions. [18]. Figure 1 depicts representative images of a patient nevi 1 and 2 from all 3 study
visits with accompanying EIS and CNN scores.

Assessment of EIS Scores
Mean EIS score of the irradiated nevusirr slightly increased from 2.99 (2.51-3.47) at V1 to 3.32 (2.86-3.78)
at V2 (Figure 2A). For patients attending V3 (N = 24)
mean EIS score of nevusirr remained almost unchanged at

Descriptive analyses were performed (frequency, mean, con-

Table 1. Patient characteristics are depicted.

fidence intervals, range). For each nevus changes of EIS and
CNN scores from visit 1 to 2 were assessed (intralesional
differences). Additionally, for those nevi with measurements

Patients (N = 50)
Age in years (mean; range)

54.4 (22-75)

from all 3 visits changes of EIS and CNN scores from all

Gender (male/female)

timepoints were compared. Moreover, differences of scores

Skin condition, N (%)

between irradiated and non-irradiated lesions (nevusirr

Eczema

21 (42%)

versus nevusnon-irr) were studied per visit (interlesional dif-

Nodular prurigo

13 (26%)

ferences). Non-parametric tests were applied to assess for

Granuloma annulare

6 (12%)

statistical significance (Wilcoxon signed rank, Friedmann

Morphea

4 (8%)

and M
 cNemar). According to the predefined cut-offs for

Lichen planus

2 (4%)

malignancy, diagnostic specificities were calculated. A lin-

Mycosis fungoides

2 (4%)

ear mixed effects model with a compound symmetry struc-

Others

2 (4%)

ture was applied to assess whether UV irradiation had an

Skin type, N (%)

effect on the difference in EIS scores at V1 and V2. Baseline
EIS scores, age, gender, and irradiation (yes/no) were used
as fixed factors. The patient ID was included as a random
factor. To evaluate reproducibility of EIS measurements an
intra-class correlation coefficient was calculated. P < 0.05
was considered statistically significant. SPSS Version 25
(IBM, SPSS) and R (R Core Team, 2021) together with the
package nlme (Pinheiro, 2021) were used [16,17].
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II

24/ 26

41 (82%)

II-III

1 (2%)

III

8 (16%)

Localization nevus1/nevus2, N/N
Trunk

36/36

Upper extremities

5/5

Lower extremities

9/9

3

3.25 (2.64-3.86) (Figure 2). The mean EIS score of n
 evusnon-irr

nor at V2 (P = 0.103, interlesional difference). Applying the

was 2.65 (2.19-3.11) at V1, 2.92 (2.50-3.34) at V2 and 2.94

predefined cut-off indicating malignancy (score ≥ 4), nevusirr

(2.29-3.59) for patients attending V3 (Figure 2). First, we sta-

was labeled “malignant” in 16 patients at V1 and in 20 pa-

tistically compared EIS scores attained at V1 versus V2. There

tients at V2 (Figure 3). In contrast, nevusnon-irr was labeled

were no significant differences of EIS scores at V1 versus V2

“malignant” in only 12 patients at V1 and in 13 patients at

neither for nevusirr (P = 0.163, intralesional difference) nor for

V2. Paired assessment revealed no significant difference in

nevusnon-irr (P = 0.094, intralesional difference). Additionally,

the number of nevi labeled “malignant” at V1 versus V2, nei-

we neither found significant differences in EIS scores of nevu-

ther for nevusirr (P = 0.424) nor for nevusnon-irr (P = 1.0). For

sirr versus nevusnon-irr at V1 (P = 0.393, interlesional difference)

patients with measurements available from all 3 visits, EIS
scores did not significantly vary between timepoints neither
for nevusirr (P = 0.428) nor for nevusnon-irr (P = 0.719). Finally,

Table 2. Details on UV irradiation administered.
Patients N = 50
UV irradiation, N

when including all EIS measurements performed, the device
achieved an overall specificity (true-negative rate) of 49.3%.

SUP

35

Regression Analysis Including EIS Scores

UVA1

11

A linear mixed effects model was used to assess the impact

SUP/UVA1

1

of irradiation on the absolute and relative differences in EIS

PUVA

3

SUP
Treatments, N (mean; range)

7.7 (3-16)

Dosage (J/cm2) UVA (mean; SD)

13.0; 7.8

2

Dosage (J/cm ) UVB (mean; SD)

0.26; 0.16

UVA1
Treatments, N (mean; range)

9.9 (3-15)

Dosage (J/cm2) UVA1 (mean; SD)

270; 140

PUVA
Bath/cream, N/N
Treatments, N (mean; range)
Dosage (J/cm2) UVA (mean; SD)

2/ 1
12 (6-20)
6.6; 5.5

scores at V1 and V2 by comparing UV-irradiated versus
shielded nevi. Here, irradiation was not a significant predictor (Table 3).

Reproducibility of EIS Measurements
We performed 2 consecutive EIS measurements for each nevus and visit to investigate reproducibility. Overall, 232 pairs
of scores were recorded and the mean difference between
consecutive scores was 0.06 (-0.27-0.4). The intraclass correlation coefficient was 0.653 (0.551-0.732). According to
the definition of Cicchetti this corresponds to a good reliability, according to Koo/Li to a moderate reliability [19,20]. For

Figure 1. Nevus1 and nevus2 of a participating patient at all 3 study visits (V1-3) are depicted. From V1 to V2 nevusirr was irradiated with
SUP during 10 appointments (cumulative dosage UVA 14.54 J/cm2, UVB 0.29 J/cm2), whereas nevusnon-irr was UV-shielded. Corresponding
electrical impedance spectroscopy (EIS) scores (0-10, top row) and convolution neural networks malignancy scores (0-1, bottom row) are
depicted, scores marked in red illustrate a change in the diagnostic class, ie scores increased above the threshold for a malignant classification.
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Figure 2. Boxplots show electrical impedance spectroscopy (EIS) scores of irradiated nevusirr and UVshielded nevusnon-irr at all 3 study visits (V1-before UV irradiation; V2-after UV irradiation; V3-not earlier
than 4 weeks following the last irradiation). The upper and lower bounds of boxes represent the 25th and
75th percentiles while the median is given by the line intersecting both boxes. Whiskers present the full
range of malignancy scores. The a priori cut-off for a malignant classification is indicated by dotted lines
(EIS score ≥ 4).

70 of the 232 (30.2%) pairs of scores a class change from <

classified “malignant” in none of the patients at V1, but in

4 to ≥ 4 or vice versa was found.

2 patients at V2. Similarly, nevusnon-irr was classified “malignant” in none of the patients at V1 but in 1 patient at V2.

Assessment of CNN Scores

Paired assessments revealed no significant difference in the

For 42 patients dermoscopic images were available from V1

number of nevi classified “malignant” at V1 versus V2 nei-

and V2. Mean CNN scores of nevusirr were 0.06 (0.03-0.1)

ther for nevusirr (P = 0.5) nor for nevusnon-irr (P = 1.0). When

at V1, 0.06 (0.02-0.11) at V2, and 0.11 (-0.02-0.23) for

including patients with measurements available from all 3

the 15 patients with images available from V3 (Figure 4).

visits, CNN scores were not significantly different between

Mean CNN scores of nevusnon-irr were 0.05 (0.02-0.08)

timepoints neither for nevusirr (P = 0.449) nor for nevusnon-irr

at V1, 0.04 (0.01-0.07) at V2, and 0.15 (0.05-0.25) at V3

(P = 0.420). Finally, including all visits the rate of correct

(Figure 4). First, we statistically compared CNN scores be-

“benign” diagnoses was 94.7%.

fore and after irradiation (V1 versus V2). There were no
significant differences in CNN scores at V1 versus V2 nei-

Assessment by Type of Irradiation

ther for nevusirr (p = 0.995, intralesional difference) nor for

Due to varying irradiation protocols a subgroup analysis

nevusnon-irr (P = 0.352, intralesional difference). Additionally,

was performed for the largest group of patients receiving

we found no significant differences in CNN scores of nevusirr

SUP (N = 35). In this analysis mean EIS scores of nevusirr

versus nevusnon-irr at V1 (P = 0.703, interlesional difference)

significantly increased from 2.69 (2.21-3.16) at V1 to 3.23

and V2 (P = 0.675, interlesional difference). According to

(2.72-3.73) at V2 (P = 0.044) and was 3.13 (2.40-3.84) for

the predefined CNN threshold for malignancy, nevusirr was

the 16 patients attending V3 (Figure 5). In parallel, mean
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Figure 3. Figure shows dermoscopic images of two neviirr from V1 and V2 with corresponding electrical
impedance spectroscopy (EIS) scores. For both lesions and timepoints measurements were repeated and
mean values used to define a negative/benign or positive/malignant result. For both lesions mean EIS scores
increased from V1 to V2 and lesions were assessed negative/benign at V1 versus positive/malignant at V2.

Table 3. A linear mixed-effects model was
used to assess the impact of irradiation on the
absolute in electrical impedance spectroscopy
scores at V1 and V2 (before and after
irradiation) by comparing UV-irradiated versus
shielded nevi.
Estimates

95% CI

(Intercept)

1.43

0.12; 2.74

0.037

Age

0.01

-0.01; 0.03

Gender (male)

0.30

-0.31; 0.91

EIS score at V1

-0.57

-0.73; -0.41

Irradiation (no)

-0.25

-0.69; 0.18

Table 4. A linear mixed-effects model was
used to assess the impact of irradiation on
the relative differences in electrical impedance
spectroscopy scores at V1 and V2 (before and
after irradiation) by comparing UV-irradiated
versus shielded nevi.

P

Estimates

95% CI

(Intercept)

0.88

0.02; 1.74

0.050

0.479

Age

0.01

-0.01; 0.02

0.502

0.347

Gender (male)

0.41

0.01; 0.81

< 0.001

EIS score at V1

-0.32

-0.43; -0.21

0.254

Irradiation (no)

-0.18

-0.46; 0.10

P

0.053
< 0.001
0.221

CI = confidence interval; EIS = electrical impedance spectroscopy.

CI = confidence interval; EIS = electrical impedance spectroscopy.

EIS scores of nevusnon-irr increased to a slightly lesser but

scores at V1versus V2, neither for nevusirr (P = 0.344) nor for

still significant extent from 2.57 (2.07-3.07) at V1 to 3.03

nevusnon-irr (P = 0.388).

(2.48-3.57) at V2 (P = 0.033) and was 3.09 (2.28-3.91) at

For 30 patients CNN scores were available, there was

V3 (Figure 5). Paired assessments showed no significant dif-

neither a significant difference in CNN scores between V1

ferences in the number of nevi labeled “malignant” by EIS

and V2 for nevusirr (P = 0.797) nor nevusnon-irr (P = 0.894).
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Figure 4. Boxplots show convolution neural networks (CNN) scores of irradiated nevusirr and UV-shielded
nevusnon-irr at all 3 study visits (V1-before UV irradiation; V2-after UV irradiation; V3-not earlier than
4 weeks following the last irradiation). The upper and lower bounds of boxes represent the 25th and 75th percentiles while the median is given by the line intersecting both boxes. Whiskers present the full range of malignancy scores. The a priori cut-off for a malignant classification is indicated by dotted lines (CNN score > 0.5).

Conclusions

and after phototherapy with different irradiation protocols

Dermoscopic and histopathologic changes of nevi following

and across all phototherapy regimen EIS scores of both UV

UV irradiation have previously been described [12, 14]. Such

irradiated and UV-shielded nevi were not significantly dif-

changes may be of clinical relevance when patients attend

ferent before and after UV exposure. There may be several

skin cancer screenings following sun exposure. Particularly

explanations for this observation, which are not mutually

for patients under follow-up by sequential digital dermos-

exclusive. In agreement with others we found a limited re-

copy subtle changes related to sun exposure, eg increase

producibility of EIS measurement [21]. This might have

in the number of dark dots and globules, may result in an

probably interfered with the statistical comparison of EIS

increased number of unnecessary excisions. Hence, another

scores before and after UV exposure (background analyti-

short time follow-up examination before biopsy of mela-

cal noise covering relevant signals). Second, cumulative UV

notic lesions has previously been recommended after intense

doses until the second visit (V2) might not have been suffi-

UV exposure [12].

cient to induce significant alteration of EIS scores. Yet, mor-

performed. We found that for the overall group of patients

According to our literature search, there is no data

phological changes in nevi have been reported as early as

available on the performance of assistant devices such

after 2 MED [12]. After two UVB minimal erythema doses

as EIS or CNN when used to assess melanocytic lesions

marked melanocytic activation was reported, avoided by

after sun exposure. Our study provides first data on

physical and sunscreen protection [22]. Another study found

EIS and CNN scores of common nevi before and after

that even after a single dose of UVB clinical and dermoscopic

phototherapy.

changes in nevi occurred, partially prevented by physical

Overall, 50patients were included to assess EIS scores of

barriers or sunscreens [23]. Moreover, a positive correlation

2 nevi per patient (UV irradiated and UV shielded) before

of the extent of morphological changes with increasing total
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Figure 5. Boxplots show electrical impedance spectroscopy (EIS) scores of nevisirr and nevisnon-irr at all
3 study visits (V1-3) for the subgroup of patients receiving SUP. The upper and lower bounds of boxes
represent the 25th and 75th percentiles while the median is given by the line intersecting both boxes. The a
priori cut-off for a diagnosis of malignancy is indicated by a dotted line (EIS score ≥ 4).

cumulative UV dose has also been shown [24]. Finally, it

EIS scores at V2 for both UV irradiated and shielded nevi.

seems well conceivable, that “moderately” UV exposed nevi

In our study the increase in EIS scores was quite similar for

have been included in the training data of the device [6],

directly versus indirectly (because UV-shielded) irradiated

which might have attenuated effects on EIS scores, and par-

nevi, which is in line with previous studies reporting melano-

ticularly on class changes (changes from benign to malig-

cyte activation and proliferation after irradiation in both UV

nant after UV exposure). In contrast, effects of acute sun

exposed and shielded human skin [25,27]. It has been pos-

exposure were not further assessed in pivotal studies since

tulated that mediators from irradiated skin might spread to

exclusion criteria of the pivotal study included “lesions and/

neighboring UV protected skin through a paracrine pathway

or reference located on acute sunburn”. In the future, train-

[25,27,29]. In confirmation, our linear effects model assess-

ing sets of devices for the evaluation of melanocytic lesions

ing EIS scores before and after irradiation did not reveal an

should consider the influence of UV irradiation. The infor-

impact of direct UV irradiation.

mation that sun-exposed lesions were excluded from studies

From our results we assessed the rate of nevi correctly

has to be included in clinical tutorials for users and in the

labeled as benign by means of EIS scores (true negative rate,

webpage of the device.

specificity). EIS attained a true negative rate of roughly 50%,

In the literature changes of melanocytic lesions have

which appears low in nevi lacking any dermoscopic signs of

been reported following exposure to UV light of various

malignancy. This finding is in line with previous studies on

wavelengths [12,13,25-27]. Although natural sunlight dif-

EIS reporting a limited specificity of 34.4% at a high sen-

fers from therapeutic irradiation [28], SUP includes both the

sitivity of 96.6% [5,6]. Due to the study setting malignant

UVB and UVA component and thus a subgroup analysis was

lesions were not included, and thus we could not calculate

performed for this largest group of patients. SUP patients

sensitivity (true positive rate). The specificity of 49.3% ob-

received a dose of 3-4 MED-UVB over a mean number of

tained in the study is still superior to the 34.4% reported in

7.7 sessions. In these cases, we found a significantly elevated

the pivotal study with the method. This difference might be

8
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explained by the different populations of patients and lesions

tested CNN was more robust to the effect of UV exposure

included within the two studies, since the accuracy of EIS

with almost unchanged scores.

was shown to be correlated with lesion atypia. For a comparison, the ABCD rule of dermoscopy achieves a specificity
of 91.2% and a true negative predictive value of 95.8% [30],
hence surpassing EIS by far.
We used this prospective clinical study to additionally assess the reproducibility of EIS scores (2 consecutive measurements of the same lesions). One previous publication raised
concerns regarding reproducibility, because the authors
found that for 45% of benign lesions the difference in EIS
scores was ≥2 points and differences up to ± 4 points were
observed. Moreover, for one melanoma included in their
study a decrease in EIS scores by 2 points was found after repeated measures [4]. According to the correlation coefficient
in our study, reproducibility was “good” to 
“moderate”,
depending on the thresholds applied [19,20]. Yet, for approximately 30% of repeated measurements a change in the
diagnostic category (from benign to malignant or vice versa)
was observed, which in our view is an important limitation
regarding clinical application of EIS. There are various factors which determine electrical impedance during the EIS
procedure, amongst others the amount of saline solution ap-
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ABSTRACT

Introduction: In vivo reflectance confocal microscopy (RCM) is a useful tool for assessing pre-surgical
skin tumor margins when performed by a skilled, experienced user. The technique, however, poses
significant challenges to novice users, particularly when a handheld RCM (HRCM) device is used.
Objectives: To evaluate the performance of an HRCM device operated by a novice user to delineate
basal cell carcinoma (BCC) margins before Mohs micrographic surgery (MMS).
Methods: Prospective study of 17 consecutive patients with a BCC in a high-risk facial area (the H zone)
in whom tumor margins were assessed by HRCM and dermoscopy before MMS. Predicted surgical
defect areas (cm2) were calculated using standardized photographic digital documentation and compared to final defect areas after staged excision.
Results: No significant differences were observed between median HRCM-predicted and observed
surgical defect areas (2.95 cm2 [range: 0.83–17.52] versus 2.52 cm2 [range 0.71–14.42]; P = 0.586).
Dermoscopy, by contrast, produced significantly underestimated values (median area of 1.34 cm2
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[0.41-4.64] versus 2.52 cm2 [range 0.71-14.42]; P < 0.001). Confounders leading to poor agreement
between predicted and observed areas were previous treatment (N = 5), a purely infiltrative subtype
(N = 1), and abundant sebaceous hyperplasia (N = 1).
Conclusions: Even in the hands of a novice user, HRCM is more accurate than dermoscopy for delineating lateral BCCs margins in high-risk areas and performs well at predicting final surgical defects.

Corresponding author: Nina A. Richarz, MD, Department of
Dermatology University Hospital Germans Trias i Pujol. Address:
Carretera de Canyet s/n, 08916 Badalona, Barcelona, Spain. Phone:
+34 934651200, E-mail: richarznina@gmail.com

Objectives
The aim of this study was to investigate the performance of a
handheld RCM (HRCM) device operated by a user with 1-year

Introduction
Basal cell carcinoma (BCC) is the most common skin cancer and its incidence is rising worldwide due to chronic UV
exposure and aging [1]. While the vast majority of BCCs at
sites such as the trunk and extremities can be removed by
simple excision or local destructive therapies, tumors located
in high-risk areas such as the H zone (central area of the
face, around the eyes, nose, lips, and ears) are at greater risk
of destructive local spread and recurrence. Effective surgical
treatment is essential for guaranteeing tumor-free margins
and maximal functional and cosmetic outcomes in BCCs
that are clinically ill defined and those in high-risk areas,
with an aggressive histologic subtype (micronodular, morpheaform, basosquamous, infiltrative), or a history of incomplete excision.
Mohs micrographic surgery (MMS) with rapid intraoperative histologic confirmation of full tumor margins offers
the highest success rates in the excision of facial BCCs [2].
MMS, however, requires advanced surgical and histopathologic skills and support from histotechnicians with experience in this procedure. There may also be financial and
resource-related obstacles. Reflectance confocal microscopy
(RCM) might facilitate BCC margin mapping prior to MMS
as it can be used to delineate lateral tumor margins that cannot be determined clinically or by dermoscopy [3,4]. Studies
of the use of RCM in this setting, however, have involved
users with more than 5-years experience in image navigation
and interpretation [3,5-9]. In addition, most of the lesions
investigated were located on flat, even surfaces on the face
or trunk, where natural skin folds and bony prominences,
such as those found in the H zone, do not interfere with navigation. With the recent approval of new Current Procedural
Terminology (CPT) codes for RCM imaging and evaluation
in the United States and the advent of lower-cost RCM devices, the number of users is expected to increase [10,11].

experience in this technique for lateral margin a ssessment in
BCCs in high-risk locations in a real-life clinical setting.

Methods
We prospectively included consecutive patients with
non-pigmented, ill-defined, biopsy-proven BCCs located in
high-risk areas of the face treated with MMS at our dermatology department between August 2020 and September
2021. The study was approved by the hospital ethics committee, and informed written consent was obtained from all
participants prior to enrolment. The study was conducted
according to the principles of the Declaration of Helsinki.
The target lesions were imaged using the Vivascope 3000
HRCM device (MAVIG/Caliber ID), which has a horizontal resolution of ~1 μm, optical sectioning of ~3 μm, and a
field of view of 0.75 × 0.75 mm. The images were captured
in vivo before surgery by an investigator (NR) with 1-year
experience who had attended an RCM course and received
2 months practical training at a reference unit.
The clinical margins were first determined by dermoscopy and marked on the skin using a silver paint marker
(Edding 780 creative 0.8 mm, Edding International. These
markings facilitated RCM navigation and margin calculation
since silver ink can be visualized by RCM [6]. The margins
were then determined using HRCM and the original silver
markings readjusted to the distance of one field of view (0.75
x 0.75) between the last inside tumor island to the internal
side of the silverpen delineation. Using a method previously
described by a member of our team (OY) [12], we produced
standardized photographic documentation containing digital images of the lesions before and after dermoscopy, before
and after RCM, and during and after MMS. These images
were then calibrated in ImageJ (NIH, available from http://
imagej.nih.gov/ij/) using anthropometric measurements and
a surgical ruler placed in the image field. The same software was used to calculate surgical defect areas predicted
by dermoscopy and HRCM. A 3-mm margin was added to
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the predicted values as the MMS protocol at our hospital

(patient #12), another had a purely infiltrative component

requires histologic clearance of at least 3 mm. Images of the

(patient #14), and another had prominent sebaceous hyper-

final surgical defect were obtained before surgical recon-

plasia mistaken for tumor islands by the confocalist (patient

struction and the area was re-measured to compare it with

#3). Of the 4 patients with underestimated defect areas, 1 had

the dermoscopy- and HRCM-predicted areas.

been treated with conventional surgery (patient #11), 1 with

The surgeons who performed MMS (AJ, JB, GC) were

curettage (patient #16), 1 with radiotherapy (patient #9), and

blinded to the dermoscopy and HRCM calculations, and,

1 with imiquimod (patient #5). These treatments had resulted

as per protocol, extended the dermoscopic margin by 3 mm

in scarring at different levels of the epidermis and/or dermis.

during the first excision stage. The excised specimen was frozen and sectioned for microscopic examination of lateral and
deep margins and, where necessary, the process was r epeated
until achievement of full histologic clearance.

Statistical Analysis

Conclusions
The main limitation of this study is its small sample size
(17 consecutive patients), which was partly due to the
COVID-19 pandemic, as fewer operations were performed

Descriptive statistics were used to describe the characteristics

and fewer patients agreed to participate in the study due to

of the cohort, lesion size, and predicted and observed surgi-

fear of infection by severe acute respiratory syndrome coro-

cal defect areas. Normal distribution was checked using the

navirus 2. Another notable limitation is the decreased resolu-

Kolmogorov-Smirnoff test. Since most of the variables were

tion offered by RCM at depths of greater than 200-250 μm.

non-normally distributed, non-parametric tests were used. The

Deep margin assessment with this technique is thus subopti-

Wilcoxon test was used to compare the final surgical defect

mal, particularly for purely infiltrative tumors, deep tumors,

area and the areas predicted by dermoscopy and HRCM. All

and tumors located under scar tissue [13]. Finally, since this

analyses were performed in SPSS version 22 (IBM corporation).

was a real-life bedside study involving live imaging, we were
unable to assess the difficulty of each case and compare the

Results

performance of the novice confocalist with that of an expert.
Another limitation is that there is yet no follow-up of the

Seventeen consecutive patients (9 men and 8 women) agreed

cases available.

to participate in the study and underwent complete BCC ex-

The use of in vivo RCM imaging for the bedside diagnosis

cision by MMS (Table 1). The median age at the time of

and histologic subtyping of BCC and other skin cancers has

HRCM examination was 70 years (range: 46–86 years).

gained popularity in the past decade [13-15]. Its usefulness

Thirteen tumors were located on the nose, 2 on the temple,

in the assessment of lateral margins has been demonstrated

and 1 each on the ear and inner canthus of the eye (Figure 1).

in nodular and superficial BCCs located on flat surfaces such

Four patients had previously undergone conventional sur-

as the cheek, forehead, and trunk [3,5,6]. Candidates for

gery at the same site and had had positive margins or ex-

MMS, however, usually have lesions in high-risk areas of the

perienced recurrence. Another 4 patients had been treated

face, where performance of wide-probe RCM is complicated

with cryotherapy, curettage, or topical imiquimod and 2 had

by skin elasticity and the presence of concave and convex

undergone radiotherapy. Salvage MMS was performed in

surfaces. HRCM, by contrast, offers advantages in uneven

one patient in whom oral vismodegib had been discontin-

locations, as it allows for free-form navigation. It also pres-

ued after 4 months due to adverse effects. Fourteen patients

ents challenges, however, especially for new users working

(82.3%) had an infiltrative BCC component on histology, 2

in real-life settings, as unlike wide-probe RCM, it does not

had a nodular/superficial subtype, and 1 had a superficial,

have mosaicking capabilities. Image acquisition is therefore

undetermined subtype (Table 1).

heavily user dependent.

A median of 2 MMS stages (range: 1–4) were needed to

This prospective study analyzed the use of HRCM in the

achieve tumor-free margins after margin delineation with der-

assessment of BCC margins prior to MMS in clinical prac-

moscopy (Table 1). Dermoscopy underestimated the final sur-

tice at a single institution. Our results suggest that, even in

gical defect area by a median of 1.18 cm2 (1.34 cm2 [range:
0.41–4.64] versus 2.52 cm2 [range: 0.71–14.42]; P < 0.001).
There were no statistical differences between the HRCM-predicted area and the final area (2.95 cm2 [range: 0.83–17.52]
versus 2.52 cm2 [range: 0.71–14.42]; P = 0.586). HRCM,

the hands of novice operators and in challenging locations
such as the nose, HRCM outperforms dermoscopy. In more
complex cases, however, such as tumors previously treated
with radiotherapy, surgery, or imiquimod, it may produce
less accurate results due to the presence of scar tissue im-

however, overestimated defect size in three cases and underesti-

peding visualization of tumor structures. Other difficulties

mated it in four (Figure 2). Of the 3 patients with overestimated

include recognition of infiltrative BCC components or BCC

defect areas, 1 had been previously treated by radiotherapy
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F

17

53

60

78

73

68

52

82

46

70

71

84

68

68

76

86

42

83

Age (y)

BCC location

BCC subtype

Infiltrative/micronodular

Micronodular/infiltrative

Micronodular

Superficial/undefined

Infiltrative/superficial/
nodular

Infiltrative/superficial

Infiltrative/micronodular

Infiltrative

Nodular/infiltrative

Infiltrative/micronodular

Superficial multifocal/
nodular

Superficial/nodular

Superficial multifocal/
nodular/infiltrative

Nodular/adenoid/
micronodular

Nodular /infiltrative

Nasal ala

Infiltrative

Inner canthus of eye Infiltrative

Nasal tip

Temple

Nasal ala

Nasal tip

Nose

Temple

Nasal ala

Nose

Ear

Nasal ala

Tip/dorsum of nose

Nose

Nose

Nasal ala

Nasal tip

Treatment before RCM

Surgery in 2020

Radiotherapy

Curettage +
electro-coagulation

Surgery in 2015
cryotherapy, imiquimod

Radiotherapy

Cryotherapy

Imiquimod

Surgery with positive
margins in 2019

Surgery in 2012,
vismodegib for 4
months in 2017

1.106

1.753

1.044

5.13

2.509

0.977

6.559

6.351

2.612

1.72

2.149

2.725

3.614

2.191

2.114

1.082

4.727

BCC = basal cell carcinoma; F = female; HRCM = handheld reflectance confocal microscopy; M = male; MMS = micrographic Mohs surgery.

M

16

F

10

F

M

9

F

F

8

15

M

7

14

F

6

F

M

5

13

M

4

F

M

3

12

M

2

M

M

1

11

Sex

Case

Dermoscopypredicted
surgical defect
area (cm2 )

1.115

1.832

1.06

17.519

2.505

6.83

5.379

8.426

3.261

1.87

2.249

2.947

2.718

3.326

4.148

0.803

4.687

HRCM-predicted
surgical defect area
(cm2)

1.03

2.52

1.105

14.416

2.357

0.71

7.124

8.423

7.647

1.794

2.125

2.874

3.968

3.468

2

0.818

4.364

Final
surgical
defect area
(cm2)

1

1

3

4

3

1

1

2

4

1

2

1

2

3

1

2

1

No. of
MMS
stages

Table 1. Summary of demographic and BCC characteristics and comparison of surgical defect areas predicted by HRCM and dermoscopy and observed
after MMS.

mimickers, such as sebaceous hyperplasia, hair follicles, and
eccrine glands (Table 2). Novice users need to be familiar
with normal skin structures and aware of the limitations
of HCRM. We believe that image-reading challenges can
be overcome by ensuring that training programs, in addition to focusing on pathologic characteristics of tumors,
include content on normal skin structures, mimickers, and
RCM limitations. This knowledge should shorten the learning curve. Rapid feedback from experienced confocalists via
image-sharing platforms in cases of doubt could also be very
valuable. Scouting biopsies are useful in complex cases as
they can help differentiate tumors from benign structures
or scar tissue, especially when working at depths of greater
than 200-250 µm. A summary of the above challenges and
proposed solutions is given in Table 2.
Although HRCM has cellular resolution, it presents some
technical challenges. Navigation in the horizontal plane, for
example, can be problematic due to loss of reference points
and the impossibility of building an overall mosaic of the
lesion. Visualization thus is restricted to a small field of viFigure 1. Locations of basal cell carcinomas (red circles)
included in the study. High-risk areas are shown in orange.

sion (0.75 × 0.75 mm or 1 × 1 mm depending on the generation of microscope). Patient breathing and movement can

Figure 2. Representative cases of basal cell carcinoma (BCC) showing good agreement between surgical defect areas predicted by handheld
reflectance confocal microscopy (HRCM) and the defect areas after Mohs micrographic surgery (MMS) (A-D), overestimated defect areas
(E-H), and underestimated defect areas (I-L). (A) Similarity between the HRCM-predicted surgical defect area (blue line) and the final area
(B) in a BCC with evident tumor islands seen by RCM (C) and a nodular subtype identified in the intraoperative frozen section (D). (E)
HRCM-predicted surgical defect area in a BCC previously treated with radiotherapy that was significantly larger than the final defect area
after MMS (F). HRCM images of radiation-induced dermal fibrosis (G) were mistaken for collagen surrounding deep tumor islands, but
these were ruled out by histology (H). The HRCM–predicted surgical defect area in (I) was significantly smaller than the final area (J) in a
superficial, infiltrative BCC visible by HRCM (K) and histology (L).
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Table 2. Basal cell carcinoma margin delineation by HRCM: limitations, challenges for new users,
and proposed solutions.
Image-reading challenges/limitations

Proposed solutions

Infiltrative subtypes (no clear tumor islands or clefting but dark
silhouettes that appear as imprints embedded in bright collagen)

Training in image reading
Scouting biopsies
Combined use of OCT
Platforms for consulting with RCM experts

Limited penetration depth for delineating deep margins

Combined use of OCT to explore vertical planes

Prominent sebaceous hyperplasia, hair follicles, and eccrine glands
that can be mistaken for tumor islands in facial BCC

Training in image reading
Scouting biopsies
Platforms for consulting with RCM experts

Tissue distortion due to previous biopsies and treatments

Training in image reading
Scouting biopsies

Technical challenges associated with horizontal plane navigation

Proposed solutions

Loss of reference points due to small field of vision (0.75 × 0.75 mm
or 1 × 1 mm) and lack of automated mosaicking capabilities

Integration of videomosaicking algorithm into
native HRCM software
Use of in vivo wide-field imaging to guide HRCM
navigation
Use of a robotic arm

Image distortion due to patient breathing and movement

Use of a a robotic arm
Artificial intelligence image modeling to restore
image aberrations

Loss of direct contact with HRCM device over natural skin folds
and bony prominences

Smaller-diameter HRCM lens to facilitate direct
contact with the skin
Use of a robotic arm

FOV = field of view; HRCM = handheld reflectance confocal microscopy; OCT = optical coherence tomography; RCM = reflectance confocal
microscopy.

also result in abrupt motion changes that can distort im-

well in the presurgical assessment of BCC margins. We have

ages. Distortion can also occur when navigating skin folds

also offered some suggestions on how performance can be

or bony prominences where it is impossible to establish a

further improved. RCM users often receive limited training

flat contact (Table 2). Newer multimodal systems such as

in image acquisition and interpretation. They typically learn

combined RCM and optical coherence tomography (OCT)

by experience and feedback (based on pathology reports, for

and line-field confocal OCT allow for deeper tissue imaging

example). While this also has positive effects, the learning

and improved accuracy in the delineation of lateral and deep

curve could be shortened by designing certificate training

tumor margins [10,17]. The problem of reference point loss

courses and mentoring programs, establishing image-sharing

could be overcome by using in vivo wide-field imaging to

platforms for consultations between novice and experienced

guide the horizontally moving device over the skin surface

users, and integrating novel technical advances, such as mul-

(Table 2) [18]. HRCM video-mosaicking can also be used to

timodal imaging and artificial intelligence. Nevertheless, our

create static images from dynamic videos, enabling improved

findings show that, even in difficult conditions, HCRM op-

navigation and interpretation and facilitating comparisons

erated by a single, novice user, performed well in the delin-

between confocalists [8,12,19]. A subsequent image process-

eation of BCC margins and provided very useful data for

ing step is necessary, however, as in vivo video-mosaicking is

application in everyday clinical practice.

not currently available in native HRCM software. Other options for more precise imaging over uneven surfaces include
the use of robotics or HRCM devices with a smaller optical
lens for improved skin contact.
Although the number of RCM users is growing worldwide and will continue to grow following the recent approval
of RCM CPT codes in the United States, expert users are still
limited in number. We have shown that an HRCM device operated by a novice user in real-life clinical practice performs
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ABSTRACT

Introduction: Non-invasive imaging techniques offer the possibility to optimize the first approach
to melanoma. Reflectance Confocal Microscopy (RCM) has a promising role in predicting the main
prognostic events in the dermo-epidermal and papillary dermis.
Objectives: To identify pre-surgical criteria that can predict the main prognostic features of m
 elanoma.
Methods: A retrospective cohort-study evaluated dermoscopic, confocal and histopathological characteristics of consecutively diagnosed sporadic melanomas. RCM-melanoma patterns classified into 1)
dendritic-cell, 2) round-cell, 3) dermal nest and 4) combined type. Acral, facial and mucosal locations
were excluded.
Results: Ninety-two primary melanomas were included: 44 males and 48 females (mean age 60.4
years, standard deviation [SD] 16.2) with a mean Breslow of 1.43 mm (SD 1.6). The most frequent

Original Article | Dermatol Pract Concept. 2022;12(4):e2022174

1

dermoscopic presentation was the multicomponent pattern, the predominant confocal pattern was
dendritic-cell type (44.6%). The presence of pigmented network on dermoscopy was related to lower
Breslow and mitotic rates (both P = 0.002); in contrast to the presence of visible vessels, which was
related to higher Breslow and mitotic indexes (both P = 0.001). Confocal observation of dermal nests
or atypical cells in the papillary dermis was related to a higher mitotic rate (P = 0.006 and P = 0.03,
respectively). Similarly, diffuse inflammatory infiltrates visible in the superficial dermis was associated
with higher Breslow (P = 0.04) and mitotic index (P = 0.04).
Conclusions: Dermoscopic and RCM in vivo findings on primary melanoma correlate with histopathologic Breslow index, mitotic rate and tumor infiltrating lymphocytes. The architecture and cytology of primary melanoma can be estimated by combining dermoscopy and RCM prior to excision.

Introduction

their cytology and architectural morphology: 1) dendritic-cell

Currently, the 10-year cause-specific survival rate of patients

nomas and 4) combined type (that may represent an evolu-

diagnosed with localized cutaneous melanoma (that is, in

tion of the other three types) [13,14].

melanomas, 2) round-cell melanomas, 3) dermal nest mela-

the absence of nodal or visceral involvement) varies from
75% to 98% [1]. Promising results from molecular profiling
of melanoma will shed some light on the prognostic clas-

Objectives

sification of primary tumors [2]; the revised 8th version of

Beyond the morphological classification of primary tumors,

AJCC, however, considers that the main prognostic mark-

the goal of the present study was to identify pre-surgical der-

ers of cutaneous melanoma are still ulceration and Breslow

moscopic and confocal features of primary tumors that can

depth index of the primary tumor. Mitotic rate is no longer

be correlated with prognostic markers in localized cutaneous

included in the current AJCC; nevertheless, the Melanoma

melanoma.

Expert Panel recognizes mitotic rate as an important prognostic parameter to predict sentinel lymph node status and
outcome in N0 stage [3].

Methods

The prediction given by the prognostic markers prior to

A retrospective cohort study of consecutively pathologi-

removing the tumor could 1) optimize the first approach to

cally proven cutaneous melanomas diagnosed in a referral

the patient: devising an accurate surgery plan and indica-

unit was conducted. Inclusion criteria stipulated available

tions for staging tests, and 2) help to preserve fresh samples

tumors with high quality clinical, dermoscopic and confo-

for further molecular studies in the areas of interest.

cal images prior to excision, and pathological samples to

Dermatological non-invasive imaging techniques have

re-review. Only sporadic cases of melanoma were included.

opened a new era of in vivo tumor characterization. Dermo-

Mucosal, acral and facial locations were excluded. The in-

scopically, several attempts have been made to predict mi-

clusion period was from February 2011 to February 2015.

totic and Breslow indexes, and even the sentinel lymph node

Stored high-resolution clinical-dermoscopy images were

status, based on the various in vivo morphologic features of

obtained by Canon G11 and Dermlitephoto® (3 GEN, LLC).

primary melanoma [4-6].

RCM images obtained by Vivascope 1500 (Lucid Inc.) inprovides

cluded a minimum of three mosaics on a horizontal plane

real-time evaluation of skin by generating horizontal opti-

Reflectance

confocal

microscopy

(RCM)

(“VivaBlock” modality) covering a maximum area of 7 mm2,

cal sections from the epidermis to the papillary dermis with

acquired in the spinous-granular layer, the dermal-epidermal

cellular-level resolution. Multiple studies have demonstrated

junction and the upper dermis respectively. Furthermore,

not only the high correlation of dermoscopic and confocal

several confocal sections at 500 x 500 microns with verti-

features with histopathology, but also the impact of RCM

cal montage images (stack images) from stratum corneum to

on melanoma diagnostic accuracy - an ancillary tool to der-

papillary dermis (maximum depth achieved, 250 µm) were

moscopy, especially with challenging and amelanotic tu-

acquired in the areas of interest.

mors [7-11]; and in a recent Chochrane systematic review,

Based on the literature, twenty clinical-dermoscopic

RCM demonstrated may have a potential role in the assess-

criteria, including a quantitative Total Dermoscopy Score

ment of lesions that are difficult to diagnose using visual in-

(TDS) [15], the 7-checkpoint list [16] and 22 confocal fea-

spection and dermoscopy alone [12].

tures, were established. Confocal characterization of primary

Additionally, four different RCM melanoma patterns

melanomas according to the Pellacani et al classification and

have been described in order to classify melanomas based on

the confocal Barcelona algorithm, were also assessed [9,13].
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In addition, confocal features were evaluated according to
the percentage of the lesion surface that each presented:

Table 1. Dermoscopic and reflectance confocal
features

25%, 50%, 75% or 100% of the lesion. For the histological review, 12 histological routine features were evaluated
(Breslow, ulceration, radial or vertical growth phase, mitotic
index per mm2, and also 4 characteristics described by Vios
et al [17]: nesting or scatter growth, pigmentation and cell
shape (summarized in Tables 2 and 3). The Hospital Clínic
Ethics Committee approved the protocol and all procedures
followed the principles of the Declaration of Helsinki.

Dermoscopic Features

Primary Melanomas
(N= 92)

Global pattern
Reticular

27 (29.3%)

Multicomponent

51 (55.4%)

Unspecific

12 (13.0%)

Globular

1 (1.1%)

Homogeneous

1 (1.1%)

Statistical Analysis

Pigmented Network

SPSS Statics for Windows, version 22.0 (IBM Corp. Released

Absent

20 (21.7%)

2013) was used to assess: descriptive values of all qualitative

Typical

6 (6.5%)

variables by Pearson’s Chi Square test; quantitative (age, size

Atypical

66 (71.7%)

of lesions, dermoscopic and confocal scores, and Breslow

Globules

index) and semi-quantitative scales (such as mitosis, regres-

Absent

sion, nesting, pagetoid extension) by Student t-test. Com-

Typical

7 (7.6%)

parisons between categorical variables and the correlation

Atypical

58 (63.0%)

between them were analyzed using Pearson’s chi-square and

Streaks

Fisher exact test when any cell had an expected count of less

Absent

35 (38.0%)

than 5. For quantitative continuous variables, Student t-test

Typical

16 (17.4%)

was used for comparison between two groups and ANOVA

Atypical

41 (44.6%)

where more than two were compared. Person coefficient was
used to study the correlation between variables and Spearman correlation coefficient if nonparametric applicability
conditions were not reached. The level of statistical significance was set at bilateral 5%. The linear regression model
was applied to identify independent markers among quantitative variables.

Results

27 (29.3%)

Structureless areas
Absent

70 (76%)

Present

22 (24%)

Blue-white veil
Absent

61 (66.3%)

Present

31 (33.7%)

Regression
Absent

49 (53.3%)

Present

43 (46.7%)

From the 132 patients who were initially included, 40 were

Milky-red areas

excluded due to poor quality of images or the unavailability

Absent

60 (65.2%)

of histopathologic samples for reevaluation. All 92 patients

Present

32 (34.8%)

were finally included with demographics and clinical staging

Shiny-white streaks

collected from their medical records.

Absent

37 (40.2%)

Present

55 (59.2%)

Clinical-dermoscopic Attributes

Rosettes

In total, 92 patients, 44 males (47.8%) and 48 females

Absent

75 (81.5%)

(52.2%) with a mean age of 60.4 years (range 15-86) were

Present

17 (18.5%)

studied. Most of the tumors were located on the trunk

Vessels

(57.6%), the remaining on the limbs. The most common

Absent

48 (52.2%)

Present

44 (47.8%)

Dotted

25 (27.2%)

Hairpin

8 (8.70%)

Polymorphic

27 (29.3%)

overall dermoscopic patterns were multicomponent in
51 (55.4%) and reticular in 27 (29.3%). Dermoscopic
erosions/ulceration was observed in 18 tumors (19.6%).

Reflectance Confocal Microscopy Attributes
Table 1 summarizes the dermoscopic and confocal features
evaluated. According to the melanoma RCM classification [13],
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Table 1. Dermoscopic and reflectance confocal
features. (Continued)
Dermoscopic Features

Primary Melanomas
(N = 92)

Atypical Basal
Dendritic cells
Absent

33 (35.9%)

Present

59 (64.1%)

Absent

74 (80.4%)

Basal atypia

Present

18 (19.6%)

Absent

Atypical Blotches
Absent

63 (68.5%)

Present

29 (31.5%)

Negative network

2 (2.2%)

Moderate

40 (43.5%)

Marked

50 (54.3%)

Nucleated dermal cells
Absent

56 (60.9%)

Present

36 (39.1%)

Absent

74 (80.4%)

Present

18 (19.6%)

Absent

39 (42.4%)

Primary Melanomas

Present:

53 (57.6%)

Dense

54 (58.7%)

Confocal Characteristics

(N = 92)

Epidermal Cobblestone

Dermal Nests

Sparse cell

1 (1.1%)

Absent

38 (41.3%)

Cerebriform

5 (5.4%)

Typical

21 (22.8%)

Atypical

33 (35.9%)

Inflammatory cells in
dermis

Epidermal Honeycomb
Absent

7 (7.6%)

Plump cells

40 (43.5%)

Bright particles

88 (95.7%)

Typical

39 (24.4%)

Collagen bundles

Atypical

46 (50.0%)

Visible

59 (64.1%)

Non visible

33 (35.9%)

Epidermal Disarranged
Absent

34 (37.0%)

Dermal vessels

Present

58 (63.0%)

Absent

69 (75.0%)

Present

23 (25.0%)

14 (15.3%)

Horizontal

11 (12.0%)

78 (84.7%)

Coiled

Large pagetoid round cells
Absent
Present

Thin / Thick

Large pagetoid dendritic
cells
Absent

31 (33.7%)

Present

61 (66.3%)

2 (2.2%)
3 (3.3%) / 20 (21.7%)

subtypes fell into 4 groups: the predominant confocal subtype was the so-called dendritic type (41, 44.6%), the round

Atypical pagetoid pleomorphic cells

cells type (40, 43.5%), followed by the combined (9, 9.8%).

Absent

84 (91.3%)

One case was considered dermal nest type (1.1%) and one

Present

8 (10.2%)

case was non-classifiable (1.1%).
The Barcelona algorithm score was equal to or higher

Pagetoid star-shaped cells
Absent

90 (97.8%)

than 0 in 84 out of 92 cases (91.3%), which is highly sugges-

Present

2 (2.2%)

tive of melanoma; the remaining 8 (8.7%) achieved a score

Mainly edged papilla
Absent

53 (57.6%)

Present

39 (42.4%)

Typical cells at the basal
Absent

77 (83.7%)

Present

15 (16.3%)

Atypical Basal Round cells
Absent

20 (21.7%)

Present

72 (78.3%)
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of -1, which means it could be melanoma [9].

Histological Characterization
The most common histological subtype observed was superficial spreading melanoma (SSMM) in 52 (56.6%) of the cases,
followed by in situ melanomas in 28 lesions (30.4%), lentigo
maligna melanoma (LMM) in 6 (6.5%), nodular (NM) in 5
(5.4%) and one spitzoid melanoma (1.1%). Only 6.5% of
melanomas presented histological ulceration. According to
tumor infiltrating lymphocytes (TILs), 58 cases (63%) were
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Table 2. Histopathological characterization

considered non-brisk, while 28 (30.4%) were considered
brisk; in 6 (6.5%), TILs were absent. The predominant cy-

Histological features

Primary melanomas (n:92)

tology was epithelioid (ovoid) in 49 (53.3%) cases. Growth

Histological Type

pattern was classified into marked scattered or pagetoid in

In situ

28 (30.4%)

25 (27.2%) cases, moderate in 22 (23.9%) and mild in 38

Superficial spreading

52 (56.5%)

(41.3%), while nesting pattern was considered marked in 28

Lentigo maligna

6 (6.5%)

(30.4%), moderate in 11 (12%) and mild in 30 (32.6%). Cy-

Nodular

5 (5.4%)

toplasmic pigmentation was absent in 11 cases (12%), faint

Spitzoid

1 (1.1%)

in 26 (28.3%), moderate in 35 (38%), high in 13 (14.1%),
and very high in 7 (7.6%).
Some degree of solar elastosis was present in 70 patients (80.4%). Only 2 patients presented vascular invasion

Clark Level
II

10 (10.9%)

III

22 (23.9%)

IV

30 (32.6%)

Mitotic Rate

and 1 neural invasion. Regression was classified as marked

< 1/mm2

29 (45.3%)

(> 50% of surface) in 20 (21.7%), partial (< 50%) in 27

1-3/mm2

10 (15.6%)

(29.3%), focal in 20 (21.7%) and absent in 25 (27.2%)

> 4/mm2

12 (18.7%)

cases. Among the invasive cases (N = 64) the mean Breslow

Pagetoid infiltration grade /
Scattered cells

index was 1.43 mm (SD 1.6). The mean mitotic rate was
1.25/mm2 (SD 2.0): in 29 invasive cases (45.3%) less than
1 mitosis/mm2, and 10 cases (15.6%) between 1 and 3 mitosis/mm2. The remaining 12 cases (18.7%) showed a high

0 none

7 (7.6%)

1 mild

38 (41.3%)

2 moderate

22 (23.9%)

3 marked

25 (27.2%)

mitotic index (4 or more mitosis/mm2). Table 2 summarizes

Nesting grade

the histopathology in detail.

0 none

23 (25%)

1 mild

30 (32.6%)

Association of in Vivo Findings with Histological
Prognostic Markers (Table 3)
Dermoscopic Correlations

2 moderate
3 marked

11 (12.0)
28 (30.4%)

Cytoplasmatic Pigmentation
Faint

26 (28.3%)

As regards the global dermoscopic pattern, a multicompo-

Moderate

35 (38.0%)

nent pattern was associated with higher nesting growth on

High

13 (14.1%)

histology (P = 0.05) while a reticular pattern was protective

Very High

against nesting on histology (P = 0.001).

Cytomorphology

The presence of a pigment network was related to a lower
Breslow index and lower mitotic rate (both P = 0.002), while
the presence of blotches, structureless pigmentation, visible
vessels and blue white veil were related to a higher Breslow
index and mitotic rate (P = 0.05, p < 0.01, P < 0.01 and
P < 0.01 respectively).
Multivariate analysis demonstrated that a dermoscopic

Round

29 (31.5%)

Ovoid

49 (53.3%)

Elongated

10 (10.9%)

Spindled

4 (4.3%)

Elastosis
Low

28 (30.4%)

Moderate

29 (31.5%)

Marked

17 (18.5%)

pigment network was related to a lower Breslow index and

Ulceration

a lower mitotic rate (both P = 0.002), while the presence of

Present

atypical blotches was related to a higher Breslow index and

TIL s Brisk

mitotic rate (P = 0.05, P < 0.01).

7 (7.6%)

6 (6.5%)

Non-Brisk

58 (63.0%)

Brisk

34 (37.0%)

Confocal Correlations

Type of growth

The presence of typical epidermal cobblestone and honey-

Vertical

62 (67.4%)

Radial

30 (32.6%)

comb patterns was more likely to be associated with in-situ
melanomas (51.7% and 53.6% of in situ cases, P = 0.04),
and as expected, the presence of mainly edged papillae
as well (48.7% of in situ versus 20.1% of invasive cases,
P = 0.005).
The observation of atypical epidermal cobblestone was

Regression
>50%

20 (21.7%)

<50%

27 (29.3%)

Focal

20 (21.7%)

Vascular Invasion
Present

related to lentigo maligna subtype (LMM), seen in 50% of

Neural Invasion

cases, in contrast to 34.8% of non-LMM cases (P = 0.04).

Present
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2 (2.2%)
1 (1.1%)
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Table 3. Dermoscopic and confocal features with prognostic value (P < 0.05).
Higher
Breslow:

Lower

Mitotic Rate:

Breslow:

Mitotic Rate:

Dermoscopic Criteria:
Atypical blotches
Structureless pigmentation
Visible vessels
RCM Criteria:
Bright particles and plump cells in dermis

Edged papillae and typical
epidermisa

Typical cells in basal layer

Dermal nests
Atypical nucleated cells in dermis
a

Existence of typical honeycomb and cobblestone patterns in epidermis, and edged papillae were associated with in situ melanomas.

Figure 1. Dermoscopic and Confocal findings in primary melanoma. (A) Clinical appearance of pigmented asymmetric lesion on the leg.
(B)Dermoscopic presence of asymmetric polychromic lesion, showing negative network (white square), bluewhite veil, atypical vessels (red square),
ulceration and structureless pigmented areas. (C) Reflectance Confocal Microscopy (RCM) imaging (800micronsx800micros) at dermoepidermal
junction (DEJ) and superficial dermis showing cerebriform nests with amorphous pleomorphic cells. Non edged papillae and atypical cells were
visible at DEJ. (D) RCM imaging (1mmx1mm) at superficial dermis demonstrated multiple atypical high caliber vessels (red squares).

Atypical honeycomb was more frequently found in super-

pagetoid cells were both more frequent in SSMM (60.7%,

ficial spreading melanomas (SSMM) - seen in 65.2% while

P = 0.01 and 59%, P = 0.05; respectively).

only in 37.5% of non-SSMM cases (P = 0.03). The presence

Importantly, confocal observation of dermal nests showed

of large atypical pagetoid cells and the dendritic shape of

a mean increase of 1.6 mitosis over the mean mitotic rate

6

Original Article | Dermatol Pract Concept. 2022;12(4):e2022174

Figure 2. Confocal and histopathological correlation of primary melanoma. (A) Clinical image of superficial spreading ulcerated melanoma
on the thigh of a lady in her 60s. (B) Reflectance confocal microscopy (RCM) single image (0.5 mm x 0.5 mm) at superficial epidermis layer,
multiple dendritic and roundish pagetoid cells (combined type melanoma). (C) RCM mosaic imaging (1.5 mm x 1.5 mm) at suprabasal
epidermal layer; multiple dendritic and roundish atypical cells. (D) RCM mosaic imaging (1.5mm x 1.5 mm) at DEJ and papillary dermis;
atypical dendritic and pleomorphic cells at DEJ isolated and forming junctural nests and junctural thickenings, with non-edged papillae.
(E) Histopathological (H&E) (x40) demonstrated ulcerated superficial spreading melanoma with vertical growth, Breslow 2mm.
(F) H
 istopathological (H&E) (x100) correlated with nesting tendency and mitotic index of 10/mm2.

(P = 0.006) and the presence of bright particles and plump

histological prognostic factors in localized melanoma. The in

cells (that is, diffuse inflammatory infiltrate in the superfi-

vivo predictors of high mitotic rate and tumor thickness are

cial dermis) was associated with a mean increase of 0.6 mm

1) dermoscopically: absence of pigment network and the

in the Breslow index (P = 0.04) and a higher mitotic rate

presence of structureless pigmentation and vessels, and 2)

(P = 0.04). The presence of atypical nucleated cells within

confocal dermal presence of: diffuse inflammatory infiltrate,

dermal papillae was strongly associated with a higher mitotic

atypical nucleated cells and nests (related only to a higher

rate (P = 0.003). On the other hand, the presence of typical

mitotic rate).

basal cells was related to a lower mitotic rate (P = 0.002).

Dermoscopy has previously been demonstrated to pre-

As regards the confocal patterns, a dendritic confocal

dict histologic features such as regression phenomena or

pattern was significantly associated with brisk tumour infil-

melanoma depth [18-23]. Further, the presence of a brown

trating lymphocytes (TILs) (29.4%, P = 0.021). The dendritic

atypical pigmented network has been associated with mel-

subtype tends to appear in tumors showing more histo-

anomas showing no mitoses [4]. In accordance with the

logical regression, but the association was not significant,

literature, the present study validates the observation of

(P = 0.38). No other significant associations were found

a dermoscopic pigmented network as related to early mela-

regarding the 4 melanoma confocal subtypes. Histological

nomas (that is, with both lower Breslow index and mitotic

ulceration was not associated with any specific confocal

rate). Additionally, we found that visualization of atypical

pattern: it was observed in 2.4% dendritic confocal patterns

vessels, blotches or structureless pigmentation are related to

(P = 0.16) and in 11% combined confocal patterns (P = 0.47).

higher thickness.

Conclusions

scopic ulceration and blue-white veil were not significantly

The present study on 92 primary melanomas allowed

by Deinlein et al [5]. Interestingly, in our series, there was a

the identification of in vivo features related to the main

notable discrepancy between dermoscopic ulceration (present

In contrast to what we expected, the presence of dermo-
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associated with higher invasiveness or mitotic rate as reported
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in almost 20% of cases) and histopathologic ulceration (less

tumors, such as the complementation of RCM with optical

than 7% were ulcerated in the definite report).

coherence tomography, which has a deeper reach and a dy-

Interestingly, dermoscopy of primary melanoma has also

namic mode of vascular examination [29,30].

been demonstrated as useful in predicting sentinel lymph

The relevance of this study lies in the identification of in

node biopsy status [6]. There is a dermoscopic algorithm,

vivo predictors of melanoma thickness and high mitotic rate

which can achieve a sensitivity of 96.3% and a specific-

by dermoscopically identifying the absence of pigment net-

ity of 52.1% (P < 0.001) for positive sentinel lymph node

work and the presence of structureless pigmentation and

prediction.

vessels, and on RCM, the presence of nests and diffuse inflam-

On the other hand, molecular studies support the view

matory infiltrate in the dermis. A more accurate prediction of

that melanoma comprises distinct types of tumors and sug-

prognosis prior to excision of a primary tumor would opti-

gest that specific morphological features may help predict its

mize the first approach to melanoma patients in terms of ac-

clinical behavior. In line with this, and given some dermo-

curate indications for radiologic staging tests and for surgery.

scopic attributes of melanoma, such as features of regression

This preliminary study lays out a new approach to further

and vascularity, were strongly linked to the overall amount

characterization of early junctional phenomena, crucial for

of genomic damage [24].

melanoma progression such as the study of TILs and environ-

In the present study, with the addition of confocal

mental interaction between melanoma cells and host stroma.

pre-surgical characterization, we demonstrated that a higher
mitotic index is expected when dermal nests and atypical nucleated cells are found. In addition, a higher mitotic index
and Breslow depth can be predicted when diffuse inflammatory infiltrate is observed in the superficial dermis.
As also described by Grazziontin et al in the setting of
multiple primary and familial melanomas in our center, we
could validate the confocal classification of sporadic melanomas into the 4 confocal types [19]. In our series the predominant confocal pattern was the dendritic cells subtype
(44.6%) in contrast to the Pellacani et al cohort, which
found a similar value for the combined type (47%). In our
series the combined type was seen only in 9.8% of the 92
cases. However, this is in line with Grazziontin et al who
found only 2 combined cases (4%) in a multiple and familial melanoma series of 57 cases from our center. This difference could be explained in part due to 1) the location of
the present cohort of tumors (only trunk and limbs were
included) and 2) in an attempt to avoid a large number of
non-classifiable melanomas, we tried to classify all melanomas according to the predominant cell type present in more
than 50% of the lesion, as done by Grazziontin et al [25]. On
the other hand, Pellacani et al hypothesized that combined
type could be a more advanced stage of other types, although
in our series this could not be demonstrated, despite the fact
that our mean Breslow (1.43 mm, SD 1.6) was higher than
in their series (mean 0.79 mm, SD 0.99). Interestingly, melanoma RCM subtypes have been correlated with different
profile expression markers, that could be suggestive of progression and an increase in aggressiveness, depending on
RCM morphologies [26].
The main limitations of the present study include that
it is a retrospective single-centre study, with a limited sample where only melanomas located on trunk and limbs were
included. Further studies which combine different imaging
techniques will allow better in vivo characterization of skin
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ABSTRACT

Introduction: Among the various widely recognized basal cell carcinoma (BCC) clinical patterns,
linear basal cell carcinoma (LBCC) is an uncommon morphologic variant of BCC.
Objectives: Describe the clinical and dermoscopic characteristics of LBCC.
Methods: Retrospective study including LBCC cases from 5 dermatology centers in North and South
America. Biopsy-proven primary BCCs, that presented with at least 3:1 length:width ratio on p
 hysical
examination, irrespective of tumor subtype or location, were included. Clinical and dermoscopic
analysis were performed by 2 experts in dermoscopy.
Results: Eighteen cases of LBCC met our inclusion criteria and were included in the study. Median
age at diagnosis was 86.0 years, 10 patients (58.8%) were males. Regarding anatomic location, 11/18
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(61.1%) were located on the head and neck, 5/18 (27.7%) cases were found on the trunk, and 2 on
lower extremities (11.1%). Under dermoscopy, 15/18 (83.3%) of LBCC were pigmented. All tumors
displayed at least one of the BCC-specific dermoscopic criteria the most common being blue-grey
globules (72.2%).
Conclusions: Dermoscopy might be useful in the differentiation of LBCC from other diagnoses presenting as linear lesions such as scars, scratches/erosions, and tattoos, among others. Some of these
lesions might be confused by naked eye examination alone.

Introduction

coupled with a digital dermatoscope (VEOS DS3, Canfield

Basal cell carcinoma (BCC) is the most common skin cancer

DL3 dermatoscope (3Gen). Clinical images evaluated pig-

worldwide [1]. Several BCC classifications have been pro-

mentation status (yes/no) and whether tumors followed skin

posed based on its clinical and histopathological character-

tension lines according to Newell et al [10]. Dermoscopic

istics [2]. Among the various widely recognized BCC clinical

analyses were performed by 2 investigators (C.N-D. and

patterns, linear basal cell carcinoma (LBCC) is an uncommon

A.A-A) based on the latest dermoscopic consensus by Kittler

morphologic variant of BCC which was described by Lewis

et al [11]. and the most updated BCC criteria [12]. Images

et al [3]. It was defined as ‘a lesion that extends preferentially

were evaluated in both polarized and non-polarized mode.

in one direction, resulting in a tumor or plaque with a length

When there was disagreement in dermoscopic interpretation,

much greater than its width greater than 3:1 ratio’ [3-5]. Due

a third investigator served as a referee (M.A.M.).

INC) and/or a Samsung Galaxy S5 coupled with a Dermlite

to this linear morphology, LBCC can clinically mimic scars,
scratches, striae, or tattoos, among other diagnoses. Although

Statistical Analysis

there is an extended literature with regards to the dermoscopic

Data was analyzed using SPSS 23.0 (SPSS, Armonk). Measures

findings of BCC in general [6-9], little is known regarding the

of central tendency were calculated. Unless otherwise noted,

structures and patterns seen in LBCC under dermoscopy. Ad-

all values are expressed as mean and standard deviation (SD).

ditionally, LBCC clinical features have been scarcely described.

Objectives

Results
Eighteen cases of LBCC on 17 patients met our inclusion

We sought to evaluate and describe the dermoscopic appear-

criteria and were included in the study; 1 patient contributed

ance and clinical characteristics of LBCC.

with 2 lesions. Median age at diagnosis was 86.0 years (SD
7.6; range 67 – 91 years), 10 patients (58.8%) were males;

Methods

72.2% (N = 13) were Hispanic/Latino and 27.8% (N = 5)
were Caucasians.

This retrospective observational study was approved

In all, 11/18 (61.1%) cases were nodular, 5/18 (27.7%)

by the IRB of Pontificia Universidad Católica de Chile

cases were superficial, 1 case was morphea-form (5.5%), one

(#201127004). We examined all cases of LBCCs between

case was infiltrative (5.5%). Regarding anatomical location,

January 2016 to January 2021 from 6 dermatologic centers

11/18 (61.1%) were located on the head and neck, 5/18

in 3 countries (Santiago, Chile; Sao Paulo, Brazil; M
 iami,

(27.7%) cases were found on the trunk, and 2 on lower ex-

FL, and New York, NY). A search was performed using

tremities (11.1%). When evaluating skin tension lines, 15/18

clinical images of diagnosed BCCs. Eligibility criteria were

(83.3%) followed these lines. All tumors were submitted to

based on clinical (not histopathological) features of BCC.

pathological analysis with the clinical/dermoscopic diagnosis

Biopsy-proven primary BCCs, that presented with at least

of BCC. Regarding treatment, 10/18 (55.5%) were treated

3:1 length:width ratio on physical examination, irrespective

with simple excision, 6/18 cases (33.3%) with Mohs micro-

of tumor subtype or location, were included. Recurrent BCCs

graphic surgery, and 1 case (5.5%) with electrodessication

were excluded, as they may present with a ‘false-positive’

and curettage. One case was lost to follow-up.

linear appearance due to the nature of linear closures.
Patients demographics (age, gender) and subsequent

Dermoscopic Analysis

treatment were recorded and maintained in a deidentified da-

Under dermoscopy, 15/18 (83.3%) of LBCC were dermo-

tabase. Clinical and dermoscopic images were obtained with

scopically pigmented and all had absence of reticular net-

2 different devices depending on the center: A digital camera

work. All tumors displayed at least one of the BCC-specific

2
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dermoscopic criteria (Table 1) [12]: blue-gray globules

most frequent anatomic location [13] which was not con-

(72.2%), in-focus dots (66.6%), short-fine telangiectasia

firmed by the present larger, multicentric study including 18

(55.5%), leaf-like areas (61.1%), milky-red background

cases. Based on our study findings, LBCC can appear in any

(38.8%), ovoid nests (38.8%), ulceration/erosions (44.4%),

anatomical location. To the best of our knowledge, this is the

shiny white blotches and strands (33.3%), arborizing vessels

largest study examining the clinical and dermoscopic presen-

(22.2%), concentric structures (16.6%), and spoke-wheel

tation of LBCCs from diverse clinical settings [5-14].

structures (5.6%) (Figures 1-4).

An interesting finding of our series was that dermoscopically pigmented variants comprised >80% of LBCC (Figure

Conclusions
In this retrospective study including 18 LBCC, we described the dermoscopic features of LBCC. Dermoscopy
might be a useful tool for the diagnosis of this uncommon
morphological subtype of BCC, as it presented with clas-

Table 1. Dermoscopic features seen in the
18 cases of linear basal cell carcinoma
(in alphabetical order).
Dermoscopic feature

N (%)

sic dermoscopic BCC criteria. No specific or novel dermo-

Absence of pigment network

18 (100)

scopic findings appear to be associated with LBCC. The

Arborizing telangiectasia

4 (22.2)

most common histopathologic subtype corresponded to

Blue-grey globules

13 (72.2)

the nodular subtype. Despite the broad clinical differen-

Concentric structures

3 (16.6)

tial diagnosis of linear lesions (i.e. scars, scratches, striae,

In-focus dots

12 (66.6)

Leaf-like structures

11 (61.1)

Milky-red background

7 (38.8)

Ovoid nests

7 (38.8)

Shiny white blotches and strands

6 (33.3)

Short-fine telangiectasia

10 (55.5)

Spoke-wheel like areas

1 (5.5)

Ulceration/erosion

8 (44.4)

tattoos, among others), dermoscopy might be of aid in the
diagnosis of LBCC, as the presence of at least one of the
BCC-specific features described elsewhere in dermoscopy
was seen in all our cases [6,12]. However, additional studies that include other linear lesions as controls are needed
to confirm our results.
The most common location in our series was the head
and neck. Some studies have shown the lower eyelid as the

Figure 1. Linear Basal Cell Carcinoma, pigmented. (A) Clinical photograph showing a linear pigmented plaque on neck following Langer
lines on the clavicle. (B) Dermoscopic features showing blue-grey globules, ulceration, and leaf-like structures (polarized light, original
magnification 10X). (C) Clinical photograph showing a linear, inconspicuous, pigmented plaque on chest following Langer lines. (D) Dermoscopic features showing leaf-like structures and in-focus dots (polarized light, original magnification 10X).
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Figure 2. Linear basal cell carcinomas, pigmented. (A) Clinical photograph showing a linear black ulcerated tumor on the lateral neck
following Langer lines. (B) Dermoscopic features blue-grey globules, leaf-like structures, and shiny white blotches and strands (polarized
light, original magnification 10X). (C) Clinical photograph showing a linear pigmented plaque on the anterior leg following Langer lines.
(D) Dermoscopic features showing blue-grey globules, leaf-like structures, in focus-dots, ulceration, and shiny white blotches and strands
(polarized light, original magnification 10X).

Figure 3. Linear basal cell carcinoma, non-pigmented. (A) Clinical photograph showing 2 linear erythematous plaques on the neck following
Langer lines. (B) Dermoscopic features showing short-fine telangiectasia, ulcerations, and shiny white blotches and strands (polarized light,
original magnification 10X). (C) Clinical photograph showing a linear, inconspicuous pink plaque (demarcated by blue pen) on the neck
following Langer lines. (D) Dermoscopic features showing arborizing vessels and shiny white blotches and strands (polarized light, original
magnification 10X).
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Figure 4. Linear basal cell carcinomas, lightly pigmented. (A) Clinical photograph showing a linear erythematous plaque on the back of the
neck following Langer lines. (B) Dermoscopic features showing short-fine telangiectasia, leaf-like structures, concentric structures, and shiny
white blotches and strands (polarized light, original magnification 10X). (C) Clinical photograph showing a linear erythematous plaque on
the anterior chest following Langer lines. (D) Dermoscopic features showing short-fine telangiectasia, leaf-like structures, ulceration, concentric structures, and blue-gray globules (polarized light, original magnification 10X).

1-2). These findings are similar to previous reports on LBCC

microscopy or optical coherence tomography might help to

that showed a higher incidence of pigmented variants [6].

elucidate in vivo the tumor and stroma interaction [17,18].

However, the rate of pigmented LBCC should be interpreted

The main limitations of our study are its retrospective na-

with caution, since the pigmentation status of BCC could be

ture, the lack of a control group, cases being non-consecutive

attributed to ethnic features of our population (>70% His-

subject to selection and recall bias, and its small sample size.

panic/Latino) or by ‘inclusion’ bias: non-pigmented variants

Further, larger studies are needed to confirm our findings.

may be harder to visualize as linear than their pigmented
counterpart (Figure 3-4).

Dermoscopy might be useful in the differentiation of
LBCC from other diagnoses presenting as linear lesions such

The mechanism behind the linear morphology of LBCC

as scars, scratches/erosions, and tattoos, among others. Some

has not yet been elucidated. Trauma and Koebner phenom-

of these lesions can be confused by naked eye examination

enon have been suggested as potential etiologic factors [13].

alone. Additional case-control studies are needed to confirm

Recently, Yamaguchi et al demonstrated lower expression of

our findings. The dermoscopic features seen in LBCC are

p27 and higher expression of PCTAIRE1 and PTCH1 muta-

similar to those commonly found in classic BCCs.

tion in a LBCC case. They hypothesized that LBCC might be
generated by extensions along the wrinkles or Langer lines,

Acknowledgment: Josefina Worner, MD and Maria Pérez, MD,

due to histological fragility of the sites [15]. Interestingly, more

for their invaluable help gathering data for the manuscript.

than 80% LBCC in this series followed the skin tension lines.
The reason why certain BCCs tend to grow within these lines
while and others grow in a more haphazard fashion remains
unknown. Other tumors such as melanoma have also been
reported to grow in a linear fashion [16]. Additional studies
are needed to understand the interplay of tumor and stroma
which might explain this uncommon morphology. The advent
of new non-invasive technologies such as reflectance confocal
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ABSTRACT

Introduction: Onychomycosis is a fungal disorder of the nail which afflicts 5% of the population worldwide. The disease is strenuous to cure as it is chronic, hard to eliminate and tends to recur. Topical therapy
is at the forefront for the treatment of many disorders of nail. However, the success rate of topical therapy
has been halted owing to the poor permeation of topical therapeutics across densely keratinized nail barrier. Therefore, ungual drug permeation must be improved for an effective topical therapy. An approach
to achieve this goal would be the use of terpenes from natural sources as potential penetration enhancers.
Objective: This study is aimed to explore the effectiveness of some novel terpenes as potential penetration enhancers on transungual delivery of terbinafine.
Methods: Ex-vivo permeation studies were performed by sopping the nail clippings of healthy human
volunteers in control and working solutions containing terbinafine (5mg/ml) per se and terbinafine
(5mg/ml) with 6% of each terpenes including lavandulol, safranal, rose oxide, limonene, 3-methyl-2butene-1-ol, and linalool respectively for 48 hours. The terbinafine concentration in nail samples was
determined using a HPLC (High Performance Liquid Chromatography method.
Results: Statistical analysis showed that studied terpenes increase transungual penetration of terbinafine in the following order: linalool > rose oxide > 3-methyl-2-butene-1-ol > safranal > limonene >
lavandulol acetate. Accordingly, linalool was found to be the most effective penetration enhancer for
the transungual delivery of terbinafine.
Conclusions: It is concluded that linalool can be used as safe and potential penetration enhancer for
enhancing the transungual delivery of terbinafine for onychomycosis.
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Introduction

increasing the diffusion gradient and penetration capacity of
the active through the nail plate [15-18].

Onychomycosis is the most prevalent fungal disorder of

Researches from past decades have shown that chemi-

the nails attributable to yeasts (Candida albicans and other

cal penetration enhancers yield higher permeation rates

candida species), non-dermatophyte molds (Scytalidium hy-

than other approaches for effective transungual delivery,

alinum, Scopularicpsis brevicaulis, Acremonium sp., Asper-

but irritancy at the site of application always remains a

gillus Sp., S.dimidiatum), and dermatophytes (Trichophyton

challenge [19,20]. Therefore, research has been oriented to-

rubrum, T. krajdenii, T. mentagrophytes, Epidermophyton

wards finding safe and effective penetration enhancers from

floccosum) [1]. Due to this infection, the patients experience

natural sources. Terpenes acquired from natural sources

a prodrome of nail plate thickening, onycholysis, and nail

have emerged as promising candidates and are considered

discoloration. The afflicted patients experience paresthe-

as clinically acceptable penetration enhancers. In addition,

sia, local pain, and reduced quality of life. The abnormal

many terpenes appear in the list of generally recognized as

appearance of the nails may plague the daily activities and

safe (GRAS) agents published by the USFDA. Terpenes are

stigmatize social life of affected persons [2]. Onychomyco-

used for permeation enhancements of both lipophilic and

sis progression increases with simultaneous inhabitation of

hydrophilic drugs. Their activity depends on their chemical

other conditions like HIV, poor peripheral circulation, dia-

structure and physicochemical properties such as degree of

betes, and immunosuppression [1].

unsaturation, boiling point, size and chirality, the energy of

The onychomycosis treatment always remains chal-

vaporization, and lipophilicity [21].

lenging due to the thick impermeable property of the nail

In the present study, we chose terbinafine, an allylamine

and profound infection [3]. However, oral treatment ther-

fungicidal drug that acts by inhibiting squalene epoxidase in

apy remains the priority for the affected patients due to the

the ergosterol biosynthesis pathway and shows higher effi-

accessibility and efficacy of oral therapeutics [2]. The oral

cacy against dermatophytes and many non-dermatophytes

treatment includes anti-fungal drugs from allylamine and

[22]. Topical therapy can eminently treat onychomycosis.

azole classes. The azole class includes ketoconazole, fluco-

The route is highly advantageous attributable to its localised

nazole and itraconazole and the allylamine class includes

effect and minimal adverse effect profile. However, its poten-

terbinafine wherein itraconazole and terbinafine are US FDA

tial is hampered by the rigid keratinous structure of the nail

approved medications for onychomycosis treatment [4-6].

plate which is hard to breach [23].

Terbinafine excels over itraconazole due to higher cure rate
and fewer drug interactions. However, their effectiveness is
defined/constrained due to their limited availability at the

Objectives

site of action, which further increases treatment duration,

Therefore, our research has been centered on improvement

treatment cost, side effects like cardiac disturbances and he-

of transungual delivery of terbinafine with the assistance of

patic toxicity, and drug interactions. The topical treatment

natural permeation enhancers ie terpenes viz. lavandulol,

provides an alternative approach to evade the drawbacks

safranal, rose oxide, limonene, 3-methyl-2-butene-1-ol, and

associated with oral medicines and improves the adherence

linalool. The salient features of the studied terpenes have

and localized effect [7-12].

been highlighted in Table 1.

The topical treatments approved by the FDA for effective treatment of onychomycosis include tavaborole 5%
solution, ciclopirox 8% nail lacquer, and efinaconazole 10%

Methods

solution [13-14]. However, their effectiveness is limited due

Terbinafine was purchased from Virupaksha Organ-

to the minimal permeability of the drug across the nail plate.

ics Limited. Lavandulol, safranal, rose oxide, limonene,

The nail impermeability can be accredited to the highly

3-methyl-2-butene-1-ol, and linalool were purchased from

stable hydrogen bonds and disulfide linkages in the kera-

Sigma-Aldrich. Absolute ethanol, methanol, hydrochlo-

tin network. Moreover, globular proteins and keratin fibres

ric acid, sodium hydroxide, propylene glycol, Tween 80,

make a complex structure that makes the nail plate the most

and HPLC grade methanol were purchased from S.D. Fine

challenging biological barrier [3]. Therefore, extensive re-

Chemicals. All chemicals were of Analytical Reagent grade.

search has been focused on altering the nail plate barrier by
employing various approaches, which include physical meth-

Liquid Chromatographic Conditions

ods, mechanical methods, chemical treatments, and penetra-

HPLC Quaternary System consisting of lichrospher C18

tion enhancers; wherein one of the most commonly used

reverse-phase column of 25 x 4.6 mm with particle size of

approaches is the use of penetration enhancers, which act

5 μm was used for performing HPLC analysis. All analy-

by disrupting the keratinized structure of nail plate thereby

ses were carried out under isocratic conditions at a flow
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Table 1. Some Important Properties of Studied Terpenes.
Name

Molecular
Formula

Structure

Type

Log P

Boiling Point

Lavandulol acetate

C12H20O2

Monoterpene

3.1

90 oC

Safranal

C10H14O

Aldehydic terpene

2.1

70 oC

Rose oxide

C10H18O

Monoterpene

2.9

71-73 oC

Limonene

C10H16

Monoterpene

3.4

175 oC

3-methyl-2-buten1-ol or prenol

C5H10O

Monoterpene

0.91

140 oC

Linalool

C10H18O

Monoterpene

2.7

198.5 oC

rate of 1ml/min using mobile phase methanol: acetonitrile:

the optimal effect of terpenes on transungual delivery of ter-

0.2% triethylamine (55:35:10, %v/v) with U.V. detection at

binafine, terpenes concentration was chosen to be more than

280 nm [24].

4.7%, which emulated the highest concentration of terpene
in market formulation viz. Vicks Vaporub® (camphor, 4.7%).

Preparation of Stock and Working Solutions

The prepared solutions were subjected to nail penetration

In propylene glycol: tween 80: ethanol: dimethyl sulfoxide

studies [25].

(30: 3: 62: 5), the stock solution of terbinafine (25 mg/ml)
was prepared and stored at -20°C. By diluting the stock solu-

Ex-vivo Nail Penetration Studies

tion in water: ethanol (50:50, v/v) five times, terpene-free

Healthy adult volunteers (5 women, 5 men, 18-50-years-old,

working solution (control) was prepared. The concentration

N = 10) who were not on any prescribed drug were chosen

was selected based on the method sensitivity used in the ex-

for sample collection. Nail samples were collected using nail

periment and the terbinafine solubility. Further, 6 working

clippers and scissors. After giving a brief description about

solutions were prepared, each containing 5 mg/ml of terbina-

the experiment, written consent was taken from all partic-

fine stock solution and 6% of terpenes (solution B, C, D, E, F,

ipating individuals. No ethical approval was needed since

and G labelled for lavandulol, safranal, rose oxide, limonene,

nails are waste materials and voluntarily donated by the par-

3-methyl-2-butene-1-ol, and linalool respectively). To assess

ticipants. After collecting nail samples, each nail was cut into
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small pieces; 25 mg of nail sample was used for each exper-

The concentration of terbinafine in nail samples was de-

iment [25]. To remove the adhered dirt from the surface and

termined from the calibration curve plotted using the above

prevent any interference in the study, 20 ml of water was

five calibrators.

added to the nail samples to digest for 20 minutes. Then, nail
samples were washed with methanol three times and then

Statistical Analysis

air-dried. Further, the nail samples were stored at a room

The outcome result of the terbinafine extraction from the

temperature in a sealed plastic bags till analysis.
Eight propylene tubes of 2 ml capacity were taken and
eight aliquots (each 25 mg) of nail samples of each volunteer
were transferred into it. One ml of a drug-free working solution was taken in the first tube as blank sample (solution A).
To determine the effect of terpenes on the penetration of terbinafine across the nail samples, 1 ml each of blank solution
A and working solutions B, C, D, E, F, and G was added to
the remaining tubes and kept at room temperature for 48
hours. Further, nail samples were sonicated for 15 minutes
with 10 ml methanol thrice to remove the adhered drug residue from the surface.
Further, the samples were transferred to the centrifuge
tubes. Then, the tubes were incubated after addition of 1ml
of 0.5 M NaOH for 12 hours to digest the samples. The
samples were neutralized by adding 0.5 M HCl solution. The
samples were then vortexed for 2 minutes and centrifuged at
6000 rpm for 20 minutes. The supernatant was collected and
the concentration of terbinafine in 20 uL of each solution

nail samples of the control solution (without terpene) was
compared individually with the results acquired with each
test solution (carrying 6% terpene) by statistical analysis.
Shapiro-Wilk test was employed to determine the normal
distribution of variables using SigmaPlot v 14.0 software.
For comparing the quantitative variables with normally distributed and non-normally distributed quantitative variables,
Paired t-test and Mann-Whitney U test were employed, respectively, and a P value < 0.05 was considered statistically
significant.

Results
Sample Preparation and Drug Stability
To assess the transungual permeation of the drugs, the nail
samples of the human volunteers were digested in various
media [25]. Alkaline, acidic and methanolic digestion methods were used to hydrolyze the nail matrix. Various digestion

was determined by HPLC analysis.

procedures have been reported, including acid digestion by

Stability of Terbinafine in the Digestion Procedure

gestion by nitric oxide (5% – 60%), their combination with

In propylene glycol: tween 80: ethanol: dimethyl sulfoxide

methanol and hydrogen peroxide at a temperature between

(30: 3: 62: 5 v/v) vehicle, 1 mg/ml stock solution of terbinafine was prepared. The 100ul/ml solution of terbinafine was
prepared by diluting the stock solution 10 times in water:
methanol (50:50, v/v). Further, two different solutions were
prepared using this solution. First, an aqueous solution of
5 µl/ml of terbinafine was made by diluting the above solution 20 times, and 20 µL of the prepared aqueous solution
was subjected into the column. Secondly, a 5 µl/ml solution

HCl (0.1 – 5.0 M), basic digestion by NaOH (1-10 M), di-

25-600C and digestion with benzyltrimethyl ammonium
hydroxide. Stability of terbinafine was determined with the
above methods (data not shown); eventually basic digestion
by NaOH (0.5 M) for 16 hours at room temperature was
found as the best approach to digest the nail samples. The
recovery of terbinafine by applying this method was found
to be 30.7%.

was made in 0.5 M NaOH and incubated for 12 hours. After

Ex-vivo Nail Penetration and Statistical Analysis

incubation, the solution was neutralized by adding 0.5 M

The experimental data from ex-vivo nail penetration studies

HCl, centrifuged; and 20 µL of this solution was subjected

and statistical analysis are presented in Table 2 and HPLC

for HPLC analysis. To determine the stability of terbinaf-

chromatograms of drug-free (blank), calibrator (standard

ine in the digestion procedure, the experiment was repeated

terbinafine) and sample solution (terpene spiked) are shown

three times to ascertain the stability of terbinafine in the di-

in Figure 1.

gestion procedure by taking into consideration the dilution

The concentration of terbinafine in nail samples of con-

factor and the areas attained after injection of aqueous and

trol, lavandulol, safranal, rose oxide, limonene, 3-methyl-2-

basic solutions.

butene-1-ol, and linalool was found ranging from 3.094 to

Preparation of the Calibrators

3.445 µg/mg (3.280 ± 0.122), 3.372 to 3.548 µg/mg (3.486
± 0.051), 3.419 to 3.774 µg/mg ( 3.601 ± 0.115), 4.469 to

In 0.5 M NaOH, five calibrators of different concentrations

4.682 µg/mg (4.554 ± 0.061), 3.502 to 3.605 µg/mg (3.551

of 5, 7.5, 10, 12.5, and 15 µg/ml were prepared from 1mg/ml

± 0.038), 4.386 to 4.538 µg/mg (4.463 ± 0.041) and 4.708

stock solution of terbinafine. For HPLC analysis of calibra-

to 4.796 µg/mg (4.748 ± 0.028) respectively. After employ-

tors, the aforementioned procedure was employed.

ing Mann-Whitney U test, the results showed a significant
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Table 2. Concentration of Terbinafine (µg mg-1) Found in Nail Samples from Healthy
Individuals and the Results from Statistical Analysis.
Volunteers

Control group A

Group B

Group C

Group D

Group E

Group F

Group G

1

3.445

3.544

3.608

4.599

3.579

4.496

4.785

2

3.345

3.495

3.492

4.682

3.526

4.386

4.742

3

3.125

3.473

3.571

4.564

3.605

4.462

4.721

4

3.320

3.372

3.774

4.469

3.502

4.465

4.746

5

3.395

3.448

3.546

4.532

3.578

4.436

4.796

6

3.142

3.494

3.596

4.486

3.527

4.482

4.746

7

3.365

3.521

3.419

4.516

3.553

4.428

4.771

8

3.094

3.548

3.549

4.542

3.581

4.538

4.708

9

3.325

3.476

3.773

4.569

3.542

4.462

4.727

10

3.239

3.486

3.685

4.576

3.515

4.475

4.739

Mean

3.280

3.486

3.601

4.554

3.551

4.463

4.748

SD

0.122

0.051

0.115

0.061

0.038

0.041

0.028

Normality test

Passed

Passed

Passed

Passed

Passed

Passed

P value

0.437

0.382

0.921

0.517

0.665

0.381

A= terbinafine: B = terbinafine with lavandulol acetate; C = terbinafine with safranal; D = terbinafine with rose oxide; E = terbinafine with
limonene; F = terbinafine with 3-methyl-2-butene-1-ol; G = terbinafine with linalool.

difference between the control group and the lavandulol,

and effective permeation enhancers from natural sources. In

safranal, rose oxide, limonene, 3-methyl-2-butene-1-ol, and

particular, terpenes have gained significant interest and are

linalool groups. The above results reveal that terpenes in-

considered clinically acceptable permeation enhancers [21].

crease transungual penetration of terbinafine in the follow-

These promising candidates are considered effective and

ing order: linalool > rose oxide > 3-methyl-2-butene-1-ol >

constitute a very safe class of permeation enhancers acquired

safranal> limonene > lavandulol acetate.

from natural sources.

Conclusions

the list of generally recognized as safe (GRAS) classified by the

Topical therapy is at the forefront for the treatment of many

for hydrophobic and hydrophilic drugs are ascribed to their

disorders of nail and skin due to higher patient compliance

chemical structure in addition to the physicochemical prop-

and lesser side effects accompanied with systemic therapy.

erties, including size and chirality, degree of unsaturation, li-

Howbeit, the nail disorders are frequently strenuous to cure

pophilicity, the energy of vaporization, and boiling point [21].

and require long term therapy. The nail plate is an aggregate

In the past decades, several findings have shown that in

of highly dense keratinized tissue which in turn gives low

vitro transungual studies are used to simulate and charac-

permeability to the diffusing substances [26]. A number of

terize the in vivo nail permeability. Permeation studies using

approaches have been shown to be effective in enhancing

Franz diffusion cells, measurement of nail swelling and drug

transungual permeation such as mechanical methods (nail

uptake by nails after soaking nail clippings in drug solutions

abrasion and nail avulsion), physical techniques (U.V light,

are often used. Though, in the recent works, it was found

carbon dioxide laser, iontophoresis, occlusion and hydra-

that keratin guards the analyte present in the nail matrix and

tion, sonophoresis, photodynamic therapy, electroporation

hampers the availability of solvent and other reagents [18].

and acid etching) or use of chemical penetration enhancers

Hence, a digestion step was required to assess the terbinaf-

(keratolytic agents, water, keratinolytic enzymes, urea, mer-

ine concentration in the nail before analysis. In the present

captans, sulfides and hydrogen peroxides) [26].

study, effect of different terpenes was investigated on the

Furthermore, a good number of terpenes is incorporated in
US FDA [21]. The penetration enhancement ability of terpenes

Literature and patent search divulged that chemical

transungual permeation of terbinafine and these were found

penetration enhancers excel over other strategies for the

to increase its permeation in following order: linalool > rose

transungual delivery of drugs. Albeit the concentration re-

oxide > 3-methyl-2-butene-1-ol > safranal> limonene > la-

quired to achieve useful levels of permeation enhancements

vandulol acetate. Thus, linalool was found to be the most

may cause irritancy at the site of application [19,20]. Hence,

effective penetration enhancer for the transungual delivery

the investigations have been diverted towards searching safe

of terbinafine.
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Figure 1. (A) HPLC chromatogram of blank. (B) HPLC chromatogram of standard terbinafine. (C) HPLC
chromatogram of sample terbinafine.
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The present study concludes that terpenes including la-
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ABSTRACT

Introduction: Atopic dermatitis (AD) has been linked to cardiovascular disease (CVD) in
population-based studies, however, their causal relationship is still unclear.
Objectives: To evaluate the causal association of AD with risk of cardiovascular outcomes using a
Mendelian randomization (MR) approach.
Methods: We extracted summary-level data for AD, stroke, heart failure, coronary artery disease
(CAD), myocardial infarction, angina pectoris from published, nonoverlapping genome-wide association studies (GWAS). Inverse variance weighted (IVW) method was used as the primary a nalysis.
Alternative methods, including weighted median, MR Egger, MR-Pleiotropy Residual Sum and Outlier,
weighted mode, and leave-out analysis, were performed to examine potential pleiotropy.
Results: Thirteen SNPs (13,287 cases and 41,345 controls) were selected as instrumental variables
(IVs). No associations of AD with risks of stroke (odds ratio [OR] = 1.03, 95% confidence interval
[CI]: 0.97-1.09, P = 0.3630), heart failure (OR = 1.04, 95%CI: 0.99-1.09, P= 0.119), coronary artery disease (OR = 1.00, 95%CI: 0.96-1.05, P = 0.988), myocardial infarction (OR = 1.00, 95%CI:
1.00-1.00, P = 0.322), and angina pectoris (OR = 1.00, 95%CI: 1.00-1.00, P = 0.369) was found. No
significant effect of pleiotropy was detected.
Conclusions: This MR study does not support a causal effect of AD on stroke, heart failure, CAD,
myocardial infarction, angina pectoris.
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Introduction

cases and 406,111 non-cases of European ancestry [17].

Atopic dermatitis (AD, atopic eczema, eczema) is a common

the Heart Failure Molecular Epidemiology for Therapeutic

chronic, inflammatory, relapsing, skin diseases [1]. The prev-

Targets (HERMES) Consortium [18], comprising 47,309

alence of AD is 15 to 20% among children

cases and 930,014 non-cases of European ancestry across

And 7% to 14% among adults [2,3]. It is characterized

Summary-level data for heart failure were extracted from

26 studies. Summary-level data for CAD from UKBiobank-

by eczematous lesions, varying degrees of pruritus, and a

CardioMetabolic-Consortium CHD working group in-

chronic or relapsing disease course [4]. AD broadly decreases

cluded 10801 cases and 137914 non-cases of European

health-related quality of life [5].

ancestry [19]. Summary-level data for myocardial infarction

Recently, there has been a growing interest in the puta-

from UKBiobank included 4837 cases and 332,362 non-

tive cardiovascular comorbidities of AD in population-based

cases of European ancestry. Summary-level data for angina

observational studies [6-11]. However, owning to the nature

pectoris from UKBiobank included 4,837 cases and 332,362

of being susceptible to potential confounders and reverse

non-cases of European ancestry.

causation in observational study design [12], it remains unclear whether the elevated risk of CVD in patients with AD is

Statistical Analysis

caused by AD or introduced by confounding factors of AD

For each CVD outcome, we carried out two-sample MR anal-

and CVD. Understanding the causal relationship between

ysis to estimate the causal effect of AD, using the “TwoSam-

AD and CVD could have implications for appropriate iden-

pleMR” package of R. The inverse-variance weighted (IVW)

tification, clinical surveillance, and management of high-risk

linear regression was conducted as the primary analysis.

population. Mendelian randomization (MR) analysis is a

IVW is an efficient analysis method which assumes that all

novel epidemiological approach to assess the causal relation-

genetic variants are valid IVs, and that there is no horizon-

ship between an exposure and an outcome [12], with less sus-

tal pleiotropy [20]. We calculated the odds ratio (OR) with

ceptibility to unmeasured confounders and reverse causation

95% confidence interval (CI) and created the SNP effect

by using genetic variants (i.e., single nucleotide polymor-

scatter plot.

phisms, SNPs) as instrumental variables (IVs) [13,14].

Besides, we assessed the potential violations of the assumptions of MR analysis by performing a number of com-

Objectives

plementary sensitivity analysis: weighted median approach

In this study, we explored the causal associations between

may be potentially invalid [20], MR-Egger regression for

AD and CVD events using the MR method.

evaluating the directional pleiotropy of instruments [21,22],

for examining result robustness when some instruments

weighted mode, which generally has low bias and low Type

Methods

1 error rate inflation [23], MR Pleiotropy RESidual Sum and

We carried out a two-sample MR analysis based on sum-

and leave-one-out analysis to evaluate whether the MR esti-

mary statistics to investigate the causal relationship between

mate was influenced by single proxy SNP. We also calculated

AD and CVD events including stroke, heart failure, CAD,

the Cochran Q test from the IVW analysis to examine poten-

myocardial infarction, and angina pectoris. Single nucleotide

tial horizontal pleiotropy.

Outlier (MR PRESSO) for outlier instrument detection [24],

polymorphisms (SNPs) were selected as instruments vari-

All statistical analyses were performed using R software

ables because they are randomly allocated and less probable

4.0.3 (R Foundation for Statistical Computing). All statisti-

to be affected by confounding or reverse causation[15]. We

cal tests were two-sided with α=0.05.

used publicly available data, informed patients consents and
ethical approvals were available in original genome-wide association studies (GWAS) studies.

Results
Genetic Instruments

Data Sources and Selection of SNPs

Thirteen SNPs were identified as associated with AD

Summary-level data for AD were extracted from the EArly

(P<5×10-8), with independent inheritance (r2<0.01), and

Genetics and Lifecourse Epidemiology (EAGLE) eczema

without linkage disequilibrium (LD) in summary statistics.

consortium, including 13,287 cases and 41,345 controls of

All of these 13 SNPs were available in GWAS for stroke,

mostly European ancestry [16]. Summary-level data stroke

heart failure, CAD, myocardial infarction, angina pectoris.

were extracted from the MEGASTROKE Consortium,

Details of the included SNPs are shown in Tables S1, Tables

a meta-analysis of 29 GWAS including a total of 40,585

S2, S3, S4, and S5 respectively.
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Two-sample MR of AD and CVD

were 0.417 and 0.993, respectively; for AD on angina pec-

No significant evidence was found for a causal effect of AD

toris were 0.080 and 0.752, respectively, suggesting no evi-

on stroke, heart failure, CAD, myocardial infarction, angina

dence of potential horizontal pleiotropy and heterogeneity.

pectoris using the IVW analysis (stroke: OR = 1.03, 95%CI:
0.97-1.09, P = 0.363; heart failure: OR = 1.04, 95%CI:
0.99-1.09, P = 0.119; CAD: OR = 1.00, 95%CI: 0.94-1.06,

Conclusions

P = 0.961; myocardial infarction: OR = 1.00, 95%CI: 1.00-

To the best of our knowledge, this is the first study to explore

1.00, P = 0.322; angina pectoris: OR = 1.00, 95%CI: 1.00-

the causal relationship between AD and CVD based on an

1.00, P = 0.369). The results neither weighted median, MR

MR approach. Our results did not support a causal effect of

Egger, weighted mode nor MR PRESSO analyses were sig-

AD on CVD.

nificant for all of the diseases above (Table 1 and Figures S1,

Previous studies on the link between AD and stroke are
controversial. In a Danish matched cohort study, patients

S2, S3, S4, S5).
Leave-one-out analysis indicated no influence of single

with severe AD had an increased risk of ischemic stroke,

SNP on the risk estimates of AD on stroke, heart failure,

but after adjustment for socioeconomic status, smoking, co-

CAD, myocardial infarction, angina pectoris. P values of Co-

morbidities, and medication use, the risk was similar with

chrane Q test and MR Egger intercept for AD on stroke were

controls [6]. In a cohort from the Nurses’ Health Study

0.481 and 0.695, respectively; for AD on heart failure were

2, the risk of stroke was significantly increased in female

0.150 and 0.224, respectively; for AD on CAD were 0.146

nurses with AD in the age and models adjusted for demo-

and 0.583, respectively; for AD on myocardial infarction

graphic, lifestyle risk factors, family history of MI, and

Table 1. The Causal Effect of Atopic Dermatitis on Stroke
Type of CVD
Stroke

Heart failure

Coronary artery disease

Myocardial infarction

Angina pectoris

Method
IVW

OR (95% CI)

P Value

No. of SNPs

1.03 (0.97-1.09)

0.363

13

Weighted median

0.99 (0.92-1.05)

0.681

13

MR Egger

0.96 (0.79-1.17)

0.694

13

Weighted mode

0.97 (0.88-1.07)

0.529

13

MR PRESSO

1.01 (0.96-1.06)

0.659

13

IVW

1.04 (0.99-1.09)

0.119

13

Weighted median

1.05 (1.00-1.11)

0.069

13

MR Egger

1.13 (0.98-1.30)

0.110

13

Weighted mode

1.06 (0.98-1.14)

0.176

13

MR PRESSO

1.04 (0.99-1.09)

0.145

13

IVW

1.00 (0.96-1.05)

0.988

13

Weighted median

0.99 (0.94-1.05)

0.760

13

MR Egger

0.96 (0.84-1.10)

0.608

13

Weighted mode

0.98 (0.90-1.07)

0.654

13

MR PRESSO

1.00 (0.96-1.05)

0.988

13

IVW

1.00 (1.00-1.00)

0.322

13

Weighted median

1.01 (1.00-1.00)

0.789

13

MR Egger

1.00 (1.00-1.00

0.724

13

Weighted mode

1.00 (1.00-1.00)

0.574

13

MR PRESSO

1.00 (1.00-1.00)

0.328

13

IVW

1.00 (1.00-1.00)

0.369

13

Weighted median

1.01 (1.00-1.00)

0.416

13

MR Egger

1.00 (1.00-1.00)

0.992

13

Weighted mode

1.00 (1.00-1.00)

0.627

13

MR PRESSO

1.00 (1.00-1.00)

0.386

13

CI = Confidence interval; CVD = cardiovascular disease; IVW = inverse variance–weighted; MR = mendelian randomization; OR = odds
ratio; SNP = single-nucleotide polymorphism.
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postmenopausal hormone replacement use. However, after

There are some limitations to the present study. First, the

further controlling for hypertension, hypercholesterolemia,

summary-level GWAS data we used were based mainly on

and diabetes, the association between AD and stroke was no

people of European ancestry. Therefore, results in this study

longer significant [7]. In a Swedish nationwide case-control

may not be applicable to other populations. Second, onset

study, only severe AD was associated with ischemic stroke

age and disease severity of AD might influence the associa-

[8]. A cross-sectional study conducted among primary care

tion between AD and comorbidities, but because the limita-

and community settings patients found only adult patients

tion of data, we were not able to perform subgroup analyses

with moderate to severe AD was significantly associated

by age and severity of AD. Third, an important limitation for

with higher prevalence rates of prior stroke compared to the

MR study is potential pleiotropy. In this study, we applied

control: 4.4% versus 2.4% [25]. In a large population-based

various MR approaches to test for potential pleiotropy, and

study including three surveys in US, AD was not associated

no evidence of pleiotropy for all the analyses was observed.

with stroke in NHANES 2005-2006, but was significantly

Moreover, the definitions of AD and comorbidities used in

associated with higher odds of stroke in NHIS 2010 and

the data is a mixture of self-reported diagnosis together with

2012 in crude models and multivariate models adjusted for

doctor diagnosed cases, which may cause bias to our findings.

demographic, lifestyle factors, hay fever and asthma [9]. A
population-based cohort study with data from the UK Clinical Practice Research Datalink reported very modest association between AD and stroke in adjusted models, and the
associations were considerably stronger in patients with severe or active AD [10]. Two recent large German studies also
found no association between AD and stroke [26,27]. Moreover, a large Canadian cohort even found AD was associated
with lower risk of stroke in adjusted model [28].
Though there are only few studies on the link between
AD and heart failure, the results are still inconsistent. An
US cross-sectional inpatient study reported a significant
relationship between AD and heart failure [29]. A cohort
study also found positive association between AD and heart
failure [10].
CAD is a cause of major morbidity and mortality worldwide. It includes stable ischemic heart disease, MI and unstable angina [30]. Several studies provided estimates for
the association of AD with the risk of CAD. The abovementioned study conducted by Silverberg et al. showed AD was
associated with significantly higher odds of CAD, the associations attenuated but remained significant in the three adjusted models [9]. But Kwa et al. study reported AD was not
significantly associated with CAD [29]. Findings about associations between AD and angina were also mixing. Standl
et al. and Silverwood et al. reported a significantly positive
association between AD and angina [10,26]. However, AD
was not found to be significantly associated with angina in
NHANES [9]. The situation is similar to MI. There is a significant association between AD and MI in NHANES, but
after controlling risk factor of CVD, the association did not
remain significant [9]. Studies of Drucker et al. and Standl
et al. also suggested no evidence of the association between
AD and MI [7,26,28]. However, Silverwood et al., the NHIS
2010, and a recent cross-sectional study suggested AD was
associated with an increased risk of MI, even adjusted for
potential confounding factors [9,10,31]. AD and CVD related studies are shown in Table S6.

4

Conclusion
In conclusion, MR study does not support a causal effect
of AD on stroke, heart failure, CAD, myocardial infarction,
angina pectoris.
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ABSTRACT

Introduction: Due to the chronic recurrent nature of psoriasis vulgaris (PV) and lack of definitive
treatment for the disease, patients often resort to alternative treatments. Physicians seem to have low
awareness of this issue.
Objectives: To elicit the perceptions of 1,621 PV patients on complementary and alternative medicine
(CAM) and examine factors reported to worsen PV.
Methods: The patients sociodemographic characteristics, Psoriasis Area Severity Index (PASI), Dermatology Life Quality Index (DLQI), disease duration, and severity were recorded, and the patients
CAM use was questioned in detail. The patients were also asked about factors that worsened PV and
their experiences with a gluten-free diet.
Results: Of the patients, 56.51% had used CAM. The mean age, illness duration, PASI scores and
DLQI of those using CAM were significantly higher. CAM use was significantly higher in those with
facial, genital involvement, and arthralgia/arthritis. The patients mostly referred to CAM when PV
became severe (46.4%). Of the CAM users, 45.52% used herbal topicals. The physicians of 67.03%
did not inquire whether they used CAM. Of the participants, 37.73% considered that stress worsened
their disease. Gluten-free diet did not affect PV symptoms in 52.22%.
Conclusions: Patients CAM use is often overlooked by dermatologists. Our results showed that more
than half the patients used CAM and did not share this information with their physicians. Therefore,
the awareness of physicians should be increased and patients should be asked about the use of CAM
and directed to the appropriate medical treatment options by physicians.

Introduction

CAM are those suffering from psoriasis, acne, alopecia, and
verruca [8].

Complementary and alternative medicine (CAM) is defined

Psoriasis vulgaris (PV) impairs the quality of life (QoL)

as various medical and healthcare systems, practices, and

and psychological state of patients due to its repetitive na-

products that are currently outside the scope of standard

ture, ability to settle in specific parts of the body such as

medical therapy [1,2]. This definition includes treatment

the face and genitals, accompanying comorbidities, and per-

methods used instead of conventional treatments, as well as

sistence for many years if left untreated. Patients sometimes

those used as accessory or complementary to conventional

refer to CAM methods because they are tired of conventional

treatments [3].

treatments and/or disease recurrence or they experience side

Interest in CAM methods, which date back centuries, is

effects related to medical treatments.

increasing day by day. One of the reasons for this is easy ac-

In the current study, we aimed to determine the frequency

cess information about these methods with the introduction

of CAM use in PV patients, preferred CAM methods, their

of the internet into daily life. Another reason is that modern

reasons to refer to these methods, whether they would recom-

treatments are expensive since they enter the market after

mend CAM to other patients, and factors that they thought

extensive research and experiments, and substantial infor-

worsened their disease. To our knowledge, this study was con-

mation is available concerning possible serious side effects

ducted with the largest sample to investigate this topic and

[4]. The use of CAM for any reason is seen in almost one

represents the whole society with a holistic approach with

in two people, and this rate further increases in individuals

the participation of PV patients from all regions of Turkey.

with chronic diseases [4,5].
Although the frequency of CAM use due to dermatological diseases varies from one country to another, it is re-

Methods

ported globally to range from 28.9% to 69% [6,7]. The most

Study Population

commonly used CAM methods in dermatological diseases

The study included voluntary literate at least 18-years-old

worldwide have been reported as homeopathy, herbal treat-

PV patients who were followed-up in 18 different derma-

ments, and other food supplements [5]. However, these pref-

tology outpatient clinics in different regions of Turkey be-

erences can also differ according to the geographical area. It

tween January 1, 2020 and July 1, 2020. The patients signed

has been reported that the patient groups that most resort to

a statement of written informed consent about the study.
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Procedure

average, and percentage values. Among the patients with a

The study approval was obtained from the university ethi-

history of CAM use, age, PASI, DLQI, duration of illness,

cal committee (18.12.2019/0528). The study protocol was

and amount of smoking were tested with the independent

registered at https://www.clinicaltrials.gov with the number

samples t-test, and the remaining variables were evaluated

NCT04207216. The survey items were prepared by the re-

with the chi-square test.

searchers that planned the study. The Psoriasis Area Severity
Index (PASI) and clinical data concerning the disease were

Results

noted by the physicians. Then, the patients were asked to
complete the survey and the Dermatology Life Quality Index

A total of 1,621 patients, 741 women, and 880 men, were

(DLQI) without time limitation [9,10]. The survey questions

included in the study. The demographic characteristics of the

are shown in Supplementary Table.

patients are summarized in Table 1. 916 patients (56.51%)
had used CAM for PV at some time in their lives.

Statistical Analysis

Considering the seven regions of Turkey, CAM use was

The study data were analyzed using the SPSS IBM software

high in the Marmara region (29.1%), in which the popula-

package (IBM Corp. Released 2013. IBM SPSS Statistics

tion is more educated and has higher income, and this was

for Windows, Version 22.0.). The results were obtained

followed by the central Anatolia region (13.9%) where the

at the 95% confidence level. Demographic data and other

capital, Ankara, is located. Considering the treatments that

measurements were expressed using descriptive statistics,

had been used or were currently used by the patients, CAM

Table 1. CAM use of the patients according to their demographic characteristics
and disease involvement.
CAM use present
N

%

CAM use absent
N

%

Age

Mean

42.54 ± 15

Gender

Female

415

56.01

326

43.99

Male

501

56.93

379

43.07

Married

654

55.52

524

44.48

Single

218

59.89

146

Divorced

42

57.53

31

Literate, primary
or middle school

359

53.03

318

46.97

High school, college

340

56.86

258

43.14

University or higher

200

61.16

127

38.84

Below $300

207

53.63

179

46.37

$300-650

483

57.78

353

$650-1300

177

54.97

Above $1300

46

62.16

Marital status

Education level

Monthly income
levela

P

45.71 ± 12

Overall
N

%

0.000

44 ± 15

0.725

741

45.71

880

54.29

1178

72.90

40.11

365

22.60

42.47

73

4.50

677

42.30

598

37.30

327

20.40

386

23.90

42.22

836

51.70

145

45.03

322

19.90

28

37.84

74

4.60

0.102

0.047

0.374

PASI

Mean

6.5 ± 6.1

5.8 ± 6.2

0.029

6.2 ± 6.15

DLQI

Mean

10.2 ± 13.4

8.3 ± 9.3

0.001

9.3 ± 11.8

Disease duration
(years)

Mean

16 ± 11

14 ± 11

0.007

15 ± 11.3

Smoking status

Non-smoker

530

59.42

362

40.58

0.129

892

55.03

Smoker

386

52.95

343

47.05

729

44.97

None

760

56.51

584

43.42

1345

82.97

Regular

19

57.58

14

42.42

33

2.04

Social

137

55.92

107

43.67

245

15.11

Absent

355

58.58

251

41.42

606

37.40

Present

557

54.88

452

44.53

1009

62.20

Alcohol
consumption
Family history of
psoriasis

0.986

0.102

Table 1 continues
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Table 1. CAM use of the patients according to their demographic characteristics
and disease involvement. (continued)
CAM use present
Joint pain

Nail involvement

CAM use absent

N

%

N

%

Pain present, no
arthritis

238

62.30

144

37.70

Pain and arthritis
present

115

62.16

70

Absent

561

58.68

Absent

525

P

Overall
N

%

382

23.60

37.84

185

11.40

488

51.05

1049

65

54.63

436

45.37

961

59.30

660

40.70

712

43.90

909

56.10

0.002

1316

81.20

305

18.80

0.642

1015

62.60

606

37.40

1241

76.60

379

23.40

1232

76.00

389

24.00

0.003

0.067

Present

391

59.24

269

40.76

Scalp involvement Absent

393

55.20

319

44.80

Present

523

57.54

386

42.46

Facial
involvement

Absent

720

54.71

596

45.29

Present

196

64.26

109

35.74

Hand
involvement

Absent

569

56.06

446

43.94

Present

347

57.26

259

42.74

Genital
involvement

Absent

677

54.55

564

45.45%

Present

238

62.80

141

37.20

Skin-fold
involvement

Absent

681

55.28

551

44.72

Present

235

60.41

154

39.59

0.364

0.004
0.079

a

Income level was calculated based on the exchange rate at the time of the study.
CAM = Complementary and alternative medicine; PASI = Psoriasis Area Severity Index; DLQI = Dermatology Life Quality Index.
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Figure 1. CAM methods preferred by the patients. More than one response allowed (total percentage exceeds 100%). CAM = complementary and alternative medicine.

use was higher in the groups of cyclosporine (64.02%),

and within the first year of the disease (9.4%). The patients

biological agents (64%), phototherapy (62.87%), and

had mostly heard of CAM methods from their acquaintances

methotrexate (60.78%).

(33.95%) or relatives (28.49%), and through the internet

The CAM methods preferred are summarized in

(23.91%). Those that heard from their dermatologists con-

Figure 1. They resorted to these methods most commonly

stituted 12.34% of the sample. The duration of CAM use was

after the fifth year of the disease (32%) and within the first

reported to be 1-6 months by 24.78% of the patients and 2-4

to fifth years of the disease (27.3%). This was followed by

weeks by 24.56%. For 31.77% of the patients, the CAM

the groups that started to use CAM methods from the time

practitioner did not have any CAM training while 33% did

of diagnosis (18.8%), before consulting a doctor (11.24%),

not know about the practitioner training and 31% were not
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interested in the practitioner education. The patients most

on which food and habits are affecting psoriasis are listed

resorted to CAM methods when their disease became severe

in Table 3.

(46.40%) while 31.55% stated that they referred to these

A gluten-free diet was followed by 5.55% of the patients

methods when they had mild PV, 24.56% when they expe-

at some time in their lives. Of the patients with this history,

rience joint pain, 20.09% when the disease recurred, and

52.22% thought that removing gluten from their diet did

14.41% when they had no hope about getting better.

not affect their PV symptoms while 21.11% believed that

While 54.5% stated that they would not recommend
these methods to other patients, 11.55% were positive

it helped relieve their rash, 26.67% itch, 4.44% joint pain,
5.56% nail symptoms.

about recommendation, and the remainder were indecisive.
CAM had no effect on PV for 56.55% of the patients and
worsened the disease according to 8.33% whereas 28.38%

Conclusions

thought they had benefitted from treatment. The remainder

In previous studies conducted with psoriasis patients, the use

made no comment about the effect of CAM on PV. The an-

of CAM was reported at a rate of 41%-69% [11-18]. Our

swers about the reason why they received CAM are summa-

rate of 56.51% was similar to previous studies. In addition,

rized in Table 2.

there was no significant difference in CAM use according to

The physicians of 67.03% of the patients did not ask

gender and financial status, which is in agreement with the

whether they had used CAM, and 48.91% of the patients did

literature [17]. In the current study, the patients using CAM

not spontaneously inform their doctors that they had received

were significantly younger (42.5 and 45.7 years, respectively;

such treatment. The patients who shared this information

P = 0.000) and had a significantly longer mean disease dura-

stated that their physicians recommended stopping the CAM

tion (15.8 and 14.3 years, respectively, P = 0.007) compared

treatment (27.65%), did not interfere (26.61%), or mentioned

to those without a history of CAM use, which is also consis-

that there was no harm in continuing to use CAM (20.79%).

tent with previous research [12,17]. Generally, people that

The remaining 24.95% did not care or were unresponsive.

were younger but who had a longer disease duration were

When the patients that had not used CAM were asked

determined to seek alternative treatment options.

for their views concerning these methods, 56.17% did not

In our study, the patients with a minimum university level

find them reliable and safe, 28.94% thought they were non-

tended to have a higher rate of CAM use. This contradicts

sensical and useless, 28.37% found them expensive, and

with a previous study indicating no relationship between ed-

24.26% were concerned about side effects. When asked

ucation level and CAM use [16]. In Turkey, individuals with

whether they would use CAM in the future, 60.85% stated

higher education participate more in work life and they are

that they would not use them, 25.39% would use if they

more likely to do an online research and access these meth-

were sure they would do no harm, 23.12% might use, and

ods. This may contribute to higher use of CAM in our highly

6.95% were thinking about using them.

educated patients.

56.69% of the patients thought that various foods af-

The patients using CAM had significantly higher PASI and

fected PV while 28.74% did not consider that any food or

DLQI than those that did not use (PASI = 6.5 and 5.8, respec-

habit had a worsening effect on PV. The patients thoughts

tively; DLQI = 10.2 and 8.3, respectively). Previous studies

Table 2. Patients reasons for receiving CAM.
N

%

Saw no benefit of modern drugs for psoriasis

177

19.32

Thought it would prevent disease recurrence

242

26.42

Became tired of medical therapies and decided to look for an alternative method

334

36.46

Natural and safe with no side effect

275

30.02

Cheaper

33

3.6

More reliable and effective than medical therapies

18

1.97

Easily available

64

6.99

111

12.12

68

7.42

Don’t know
Other
Total

1322

More than one response allowed (total percentage exceeds 100%).
CAM = complementary and alternative medicine.
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Table 3. Patients thoughts on food and habits affecting psoriasis.
N

%

Sunflower seeds

222

13.70

Nuts

141

8.70

Hot-tasting food

510

31.46

Spicy food

489

30.17

50

3.08

Packaged food, such as crisps

233

14.37

Fried food

285

17.58

Milk, dairy products

Offal

31

1.91

Food and beverages with coloring, such as coke

238

14.68

Sugar, chocolate

142

8.76

Fatty food

171

10.55

Chicken

28

1.73

Red meat

61

3.76

Fish, fish oil

23

1.42%

Hormone-injected vegetables/fruit

69

4.26

228

14.07

51

3.15

Eggplant

136

8.39

Tomato

365

22.52

Ketchup, mayonnaise

107

6.60

Paste, sauces

163

10.06

Smoking

Alcohol
Wheat, wheat products

280

17.27

Gluten

54

3.33

Stress

563

34.73

Lack of sleep

202

12.46

88

5.43

Other
Total

4930

More than one response allowed; total percentage exceeds 100%.

similarly reported a higher rate of CAM use in patients with

CAM use varies by country and culture. Patients often

high PASI scores [12,16,18]. This suggests that as the disease

try treatments that are easier to access in areas where they

duration and severity increase and the QoL deteriorates, pa-

live. Our patients mostly used herbal topicals (45.52%), food

tients are more willing to try different treatment options.

supplements (31.0%), and hot springs/baths (26.86%) while

QoL in PV patients may vary according to the involve-

they least referred to hypnosis and homeopathy treatments,

ment areas. In our study, CAM use was significantly higher in

which are not common in Turkey. Previous studies showed

those with facial (64.26%) and genital involvement (62.8%)

that herbal topicals (36.80-73.13%) were among the most

and those with arthralgia (62.30%) and arthritis (62.16%).

preferred CAM method [11,12,14-18,20]. In addition, as in

In another study, CAM use was found to be high in the pres-

our study, food supplements were among the frequently pre-

ence of scalp and facial involvement [18]. Previous publica-

ferred CAM methods in many studies [14,17]. This shows

tions did not detect a difference in the use of CAM among

that despite differences depending on the geography, patients

patients with arthritis [17,18]. Psychosocial effects are more

tend to rely more on drugs derived from plants. Herbal treat-

commonly observed in patients with lesions located in visible

ments are also officially accepted in Far Eastern countries.

areas and intimate areas, as well as those with arthropathic

In Korea, all herbal, acupuncture and bath treatments are

psoriasis [19]. This situation may also create an important

classified under the name of oriental therapy and subject to

barrier for patients to present to health institutions to be ex-

license, and their use is legally approved [15]. Herbal medi-

amined by physicians and explain why our patients felt the

cine formulas are included in traditional Chinese treatments

need to refer to CAM methods.

and used for psoriasis [21]. Since natural spring waters are

6
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abundant in Turkey, bath/spa treatments are among the fre-

52.9% of PV patients who followed a gluten-free diet re-

quently preferred treatments. Similarly, studies conducted

ported that they observed some improvement in their disease

in Korea (44.3%) and Israel (46%) reported that bath/spa

[23]. In our sample, 52.22% following a gluten-free diet did

treatments were used frequently [12,15]. In addition, herbal

not consider any effect on psoriasis while 3.33% of all pa-

products and salts used in bath were frequently preferred

tients thought that gluten exacerbated PV. This is lower than

methods in other studies [16,17].

the rate of those reporting that gluten affected their disease

Among the reasons for using CAM, our patients com-

(7.2%) in a USA study [23].

mented that they sought an alternative treatment method

Although most physicians do not pay any attention to

(36.46%), considered it natural (30.02%), and thought it

CAM treatments, there are many studies on this subject in the

would prevent PV recurrence (26.42%). Nineteen percent

literature. Cochrane reviews, meta-analyses and systematic

considered that the modern drugs did not help. In general, it

reviews reveal the presence of studies investigating products

was seen that the patients were worn-out due to the repeti-

containing fatty-acid containing oils, oral and topical herbal

tive nature of psoriasis and referred to CAM with the hope

medicine, marine medicines such as fish oil, acupuncture,

of achieving a full cure. In addition, there were many pa-

selenium, vitamin D, zinc, avocado oil, climatotherapy, and

tients that believed that these treatments had no side effects

mind/body interventions in the psoriasis treatment [21,18-

or health risk. Similarly, in previous studies, patients fre-

31]. These studies report findings of anti-inflammatory, an-

quently stated that they resorted to CAM methods because

tiproliferative and immunomodulatory effects of the herbal

they try everything to eliminate their disease, were unhappy

treatments as a complementary option to conventional ther-

with conventional treatments’ results, and found CAM to be

apies [28]. However, it is advised that care should be taken in

safe [12,15-17,22].

terms of hepatotoxicity, and the benefits of these treatments

Although our patients mostly received recommendations

are low and the methodologies of these studies are usually

for CAM treatments from their acquaintances (33.95%),

weak [21,28]. It is also suggested that there is no solid ev-

some also read about them on the internet (23.91%) and

idence concerning the benefits of vitamin D, zinc, selenium,

were recommended by their dermatologists (12.34%). In

topical vitamin B12, and avocado oil while evidence pre-

previous studies, patients generally found out about CAM

sented on oil, aloe vera, fish oil, climatotherapy and mind/

through their acquaintances, friends and the internet, with

body interventions is conflicting, and acupuncture is not ef-

dermatologist recommendations being reported at a rate of

fective [29].

only 3.40%-4.48% [15,17]. This difference can be attributed

In our study, 67.03% of the patients stated that their phy-

to the varying practices of physicians in terms of CAM use

sicians did not inquire about their CAM use, and 48.91%

and recommendations according to geographical differences.

did not inform them about CAM use if not prompted by

Thirty-five percent stated that stress was the factor that

their physicians. As a result, it was seen that most physicians

most worsened PV. This was followed by those considering

were unaware of CAM being used by their patients. CAM

that the consumption of hot and spicy foods, tomatoes, and

use without the physician knowledge can lead to undesir-

smoking had a negative effect on psoriasis. The rate of those

able side effects and make it difficult for the physician to de-

who thought that their food preferences did not affect was

termine the underlying cause of these effects. Similar to our

43.31%. Afifi et al reported this rate to be 37% and de-

results, a previous study reported that the rate of physicians

termined sugar (13.8%) and tomato (7.4%) to be the food

asking their patients about CAM use was very low (10%)

that most increased the disease severity [23]. A considerable

and only 22% of the patients shared this information with

proportion of our patients (22.52%) thought that tomato

their physicians [12].

worsened their symptoms, but there was a higher rate of

Due to the chronic and recurrent nature of PV, more

those considering hot (31.46%) and spicy (30.17%) foods

than half the patients seek CAM methods. This tendency is

to have a negative effect, which was much higher than re-

more common in patients with a severe disease, poorer QoL,

ported before (2%-5%) [23]. Since dietary habits can differ

increased disease duration, arthritis/arthralgia, and facial,

between countries, the higher rate of our patients believing

genital involvement. We determined that the patients used

that hot and spicy foods and tomato worsened their disease

CAM because they thought that these methods were natural

compared to previous studies can be explained by the more

and safe and had no side effects, and they were exhausted

frequent consumption of such food products in Turkey.

with the process of undergoing conventional treatments and

There are different opinions about the relationship be-

experiencing disease recurrence. Herbal topicals, food sup-

tween psoriasis and gluten. In contrast to those that claim

plements and bath/spa treatments were the most preferred

that there is no relationship between gluten intake and the

CAM methods. The physicians usually did not ask about

risk of developing psoriasis, there are also publications that

their patients CAM use, and almost half of the patients did

link celiac disease with PV [24-27]. In a previous study,

not choose to share this information with their physicians.
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The patients considered that stress, consumption of hot and
spicy foods, and smoking worsened their disease, and gluten
did not effect. In light of these data, it is considered very

15.

important that the physicians should question the use of
CAM in their patients with chronic diseases and guide them
appropriately.
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ABSTRACT

Introduction: Topical ivermectin is an anti-inflammatory and anti-Demodex drug for papulopustular rosacea. Rosacea is a relapsing disease and the time between recurrences should be considered
alongside efficacy.
Objectives: The aims of this study were to assess the time of first relapse and relapse rates of Demodex mite infestation and papulopustular rosacea.
Methods: We conducted a prospective study of subjects affected by different degrees of papulopustular rosacea. Patients that achieved a complete response after treatment were monitored every 4 weeks
and up to 32 additional weeks. For each patient, we evaluated recording the time to first relapse and
relapse rate of Demodex mite infestation and rosacea.
Results: The overall success rate on Demodex infestation was 87.5% only 12.5% relapse. Ivermectin
leads to complete response in 70% of patients. Median time to relapse was 140 days, the mean time
was 152 days. The global success rate was 54.76%.
Conclusions: Topical ivermectin keeps a remission of Demodex infestation and clinical remission for
long time. We proposed a twice weekly ivermectin maintenance therapy to reduce recurrences.
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Introduction

Subjects that had been treated with topical and systemic
therapies during the previous year were not included in the

Rosacea is a chronic, inflammatory skin disease that starts

study. For each patient, disease severity was assessed by In-

between 30-50 years of age with a large prevalence in the

vestigator Global Assessment score (IGA score) [11]. IGA

general population [1]. Papulopustular rosacea (PPR) is

score defines disease severity from 0 to 4: IGA 0 = no in-

characterized by multiple small dome-shaped erythematous

flammatory lesions, no erythema; IGA 1 = very few small

papules and pustules arising on erythema in a centrofacial

papules/pustules, very mild erythema; IGA 2 = few small

distribution [2].

papules/pustules, mild erythema; IGA 3 = several small or

Topical ivermectin cream 1% (IVM) is a drug characterized by both antiparasitic and anti-inflammatory effects

large papules/pustules, moderate erythema; IGA 4 = numerous small or large papules/pustules, severe erythema [15].

[3-7], which gained the Food and Drug Administration (FDA)

In order to study Demodex mites count, a standardized

approval for the treatment of PPR in December 2014, and by

skin surface biopsy (SSSB) was performed by a trained der-

European Medicines Agency (EMA) in March 2015 [5].

matologist on the target area [8]. SSSB is a sampling method

Demodex mites are standing human ectoparasites that

in which 1 cm2 of the superficial layer of the stratum cor-

have a higher concentration in PPR (a mean of 12.8 D/cm2)

neum and its follicular content is recovered for analysis [8].

[8] than other people. Demodicosis in humans is associated

Samples obtained by SSSB were examined with an optical

with the common inflammatory skin condition rosacea but

microscope at × 10 and × 40 magnifications. Samples with

also with pityriasis folliculorum, where it is not accompa-

≥5 Demodex/cm2 (D/cm2) was considered positive (D+) [8].

nied by inflammation, and with other rarer clinical settings,

Antiparasitic efficacy assessments were time to first relapse

including patients with symptoms of perioral dermatitis

and relapse rate of positive SSSB test.

[9,10] and granulomatous rosacea [11].

We defined a successful therapeutic intervention when pa-

Although is well know the anti-parasitic effect of iver-

tients affected by IGA 1, 2 and 3 rosacea at baseline achieved

mectin, up to now, there are not studies that consider the

IGA= 0 after 16 weeks of therapy. After this treatment pe-

time of relapse and relapse rates of Demodex mite infestation

riod, patients that achieved IGA=0 were followed every

in patients affected by rosacea and treated with ivermectin.

4 weeks for up to 32 additional weeks (Weeks 16-48) [3].

Following the onset of the disease, patients with rosacea

Efficacy assessments were the time to first relapse and

will experience cycles of relapse and remission of symptoms

relapse rate [3]. Time to first relapse was defined as the time

through their lives [3]. There are only very few studies that

relapse between Week 16 (end of treatment) and the first

have analyzed patterns of relapse in moderate-to-severe and

relapse (IGA ≥ 1) during follow up. Relapse rate was defined

mild-to-moderate PPR treated with ivermectin [3,12].

as the percentage of patients who relapsed within the course
of the 32 weeks.

Objectives

Descriptive statistical analyses were performed, and data
were shown as median (range), mean (SD), or number (per-

The main aim of this study was to assess the time of first

centage). Relapse rates and time to relapse were evaluated

relapse and relapse rates of Demodex mite proliferation after

for patients divided for IGA score and analyzed using the

interruption of ivermectin therapy [13]. The secondary goal

Kaplan-Meier method and log-rank test. Patients who re-

was to study the time to first clinical relapse and relapse rates

lapsed were considered censored in the analysis. For cate-

in patients affected by almost clear, mild and moderate PPR.

gorical variables, data were analyzed using the χ2 test and

Methods
The prospective study was conducted at the Dermatology Centre of Ospedale Policlinico San Martino IRCCS in Genoa (Italy) from May 1st, 2020 to May 31st, 2021 on subjects suffering
from papulopustular rosacea. Diagnosis of rosacea was made
by an experienced dermatologist and based on the following
National Rosacea Society (NRS) expert panel criteria [1]:
1. fixed centrofacial erythema in a characteristic pattern
that may periodically intensify
2. papules and pustules (with or without telangiectasias,
flushing and ocular manifestations) [14]

2

Fisher exact test.
The study was approved by the local Ethical Review
Board (Comitato Etico Regione Liguria. N. Registro CER
Liguria: 467/2021 – DB id 11726)

Results
We recruited 60 Caucasian patients, including 45 women
(75%) and 15 men (25%) with a mean age of 57 years (SD
11.2, range 30-81 years). Demographic and clinical data are
summarized in Table 1. Thirty-one/60 patients (51.67%) had
an IGA score 1, 16/60 patients (26.67%) had an IGA score 2
and 13/60 (21.66%) had an IGA score 3.
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Demodex Mite Density

differences to achieve IGA = 0 among IGA1-2-3 at baseline

Using SSSB, Demodex mites were found (D+) in 20/60

(P = 0.725, P = 0.1552, P = 0.47, respectively).

(33.33%) patients of whom 7 had IGA 1, 7 had IGA 2 and 6
had IGA3. After 16 weeks of therapy, SSSB resulted negative

Relapse Evaluation

(D-) in 16/20 (80%) of whom 5/7 (71.43%) had IGA 1, 6/7

Kaplan-Meier curves show no different median time of first

(85.71%) had IGA2 and 5/6 (83.33%) had IGA3. There are

relapse (IGA ≥ 1) among IGA 1-2-3 (P log rank test = 0.551)

not statistical differences to become D- (P > 0.999, P > 0.999,

(Figure 1). At week 48, the percentages of patients who expe-

P > 0.999) after 16 weeks of therapy.

rienced a relapse (IGA ≥ 1) after discontinuation of ivermectin
treatment (relapse rate) was 45.24%, and in particular, they

Relapse Evaluation and Demodex Mite Infestation

were 45.83% for IGA1, 45.45% for IGA 2 e 28.57% for IGA

Only 2/16 (12.5%) IGA 2 PPR D- relapsed after 224 days.

3. The global success rate (percentage of patients who reached

The global success rate of Demodex infestation was 87.5%.

0 at the end of treatment and had no relapse in follow up) was

Regarding 4 D+ patients positive after 16 weeks of ther-

54.76% and in particular, they were 54.17% for IGA1, 54.54%

apy, 2/4 achieved D- at Day 150, ¼ at Day 224 while ¼

for IGA 2 and 71.43% for IGA3. Median time to relapse was

remained D+.

140 days (84-224 days), in particular, 154 days (range: 84-224)
for IGA 1, 196 days (range: 98-224) for IGA 2, 105 days (range:

IGA Score and Effectiveness

98-112) for IGA 3. The mean time to relapse was 152.44 ±

Patients that reached IGA=0 after 16 weeks of treatment are

51.47 days, in particular, 154 ± 50.47 days for IGA 1, 168 ±

summarized in Table 1. There are not statistical significative

58.57 days for IGA 2 and 105 days ± 9.90 days for IGA 3.

Table 1. Demographic and Clinical Data of Patients Divided by IGA Score.
Age, years, mean (SD)
Gender
Female, N (%)
Male, N (%)
Patients reaching IGA= 0 at 16 weeks, N (%)
Patients positive for Demodex at baseline, N (%)
Patients negative for Demodex at 16 weeks, N (%)

IGA 1 (31)
58 (10.1)

IGA 2 (16)
56 (14,0)

IGA 3 (13)
57 (9.5)

Total (60)
57 (11.2)

20 (64.52)
11 (35.48)
24 (77.42)
7 (22.58)
5 (16.13)

13 (81.25)
3 (18.75)
11 (68.75)
7 (43.75)
6 (37.5)

12 (92.31)
1 (7.69)
7 (53.85)
6 (46.15)
5 (38.46)

45 (75)
15 (25)
42 (70)
20 (33.33)
16 (26.67)

Percentage of patients remaining without relapse (%)

IGA= Investigal Global Assessment; SD = standard deviation.

IGA 1

100

IGA 2
IGA 3

50

0

0

14 28 42 56 70 84 98 112 126 140 154 168 182 196 210 224
Time from end of ivermectin treatment (days)

Figure 1. Time to first relapse of patients in ivermectin 1% cream. Kaplan-Meier plot demonstrates that there are not differences
among patients treated with ivermectin divided to IGA score (P = 0.551).
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Conclusions

versus 85 days) [3]. In addition, relapse rate was lower for pa-

Similarly, to previous study, we found 33% of Demodex pos-

metronidazole 0.75% (62.7% versus 68.4%) [3]. Dall’Oglio

itive samples at baseline [7]. The great anti-parasitic effect

found only 2/20 mild and moderate PPR patients that relapsed

of ivermectin was confirmed by the overall success rate of

[12]. In our study, we found a longer median time of first relapse

Demodex infestation (87.5%). In the literature, there are not

(140 days) with a lower relapse rate (45.24%) than studies in

studies that consider the time of relapse and relapse rates of

the literature. As we have just shown, relapse rates are difficult

Demodex mite infestation in patients affected by rosacea and

to compare between different studies. We suppose that our re-

treated with ivermectin. In our study, we observed a low re-

sults are better than those of Shaub et al because we considered

lapse rate of Demodex mite infestation (12.5%) in PPR show-

mild forms instead of moderate-severe forms of rosacea base-

ing as ivermectin has an excellent antiparasitic effect that last

line [3]. In fact, patients with IGA 3-4 rosacea had higher num-

over time. It acts by blocking ligand-gated chloride channels,

ber of inflammatory lesions than patients with IGA 1-2 rosacea

especially glutamate-gated anion channels in the peripheral

that keep clinical remission for longer days. Moreover, differ-

nervous system of Demodex mites causing their paralysis and

ences among studies could be justified by a different definition

death [16]. The two patients that showed a relapse of Demo-

of relapse; while Shaub et al considered a relapse as IGA ≥ 2 we

dex mite infestation presented an erythemato-telangiectatic

regarded as IGA ≥ 1 PPR [3]. This is because we take on IGA

rosacea (ETR) with few papules (Figure 2). This result is ac-

= 0 as desirable ideal goal of maintenance, crucial for patient’s

cording to the hypothesis that ETR may be associated with

outcome and for an effective improvement of his quality of life.

non-visible Demodex proliferation, possibly corresponding to

However, patients that relapsed in our study showed mainly

a subclinical stage of demodicosis [17-19]. Few papules may

IGA = 1 PPR (22/27) without serious cases after suspension of

be an early sign of relapsed Demodex mite proliferation [20].

therapy. Finally, the difficulties may also be due to the different

Our study confirms the efficacy of ivermectin 1% cream

follow-up periods. In fact, while we tracked our patients for 32

leading to complete response in 70% of almost clear, mild and

weeks, Shaub et al followed them for 36 weeks and Dall’Oglio]

moderate PPR after 16 weeks of therapy. Regarding relapses

for 12-to-24 weeks after treatment: a longer follow-up periods

in patients with rosacea, a study from 2016 showing that pa-

correspond to higher probability of relapse [3,12].

tients previously treated with ivermectin 1% compared with

tients affected by moderate-severe rosacea and treated with iv-

Since our results, ivermectin work with an anti-parasitic ef-

ermectin had median times of first relapse significantly longer

fect in Demodex positive PPRs eliminating mites as cause of

than those treated with metronidazole 0.75% cream (115 days

inflammation and enabling a long remission of PPR with a low

Figure 2. Relapse of erythemato-telangiectatic after 224 days of suspension of therapy.
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risk of relapse. In addition, ivermectin acts as anti-inflammatory
drug inducing a downregulation of the pro-inflammatory genes
IL-8, human ß-defensin-3 (HBD3), Toll-like receptor-4 (TLR4),

9.

and tumor necrotic factor-alpha (TNF-α) [21], and by an inhibition of cathelicidin innate immune mediators, LL-3720 21 and
kallikrein-5 (KLK5) in Demodex positive and negative PPRs

10.

[21,22]. We propose to keep a twice-weekly ivermectin maintenance therapy to reduce relapses, especially in Demodex negative rosacea where ivermectin only holds an anti-inflammatory
effect. However, further studies are needed to evaluate the efficacy of maintenance therapy in patients treated with ivermectin.

11.
12.

Our study has different limitations: we did not have patients
with severe rosacea and we did not evaluated patients with object instruments like erythema-directed digital photography.
In conclusion, we confirm the anti-parasitic effect over
time of ivermectin in PPR after cessation of the treatment. In

13.

addition, we demonstrate an extended clinical remission of
PPR and we propose a twice-weekly ivermectin maintenance

14.

therapy to reduce clinical recurrences.
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ABSTRACT

Introduction: Drug abuse has been taking a great toll on the health and well-being of the community
for the past few decades. Substance abuse can lead to several cutaneous manifestations as direct injuries by the offending drug or the practices of drug usage cause secondary damage to the skin. The early
recognition of these signs is of utmost importance to prevent long-term complications.
Objectives: To study the clinical-epidemiological profile of the skin diseases in Injecting Drug Users
(IDU) attending an Oral Substitution Therapy (OST) Center in Northern India and to assess the psychological impact of skin conditions in IDUs attending OSTs.
Methods: This cross-sectional observational study involved 100 IDUs enrolled from the OST center
who were subjected to brief history taking and clinical and dermoscopic evaluation of skin lesions.
Dermatological quality of life index (DLQI), Depression, Anxiety, Stress Scale (DASS), and WHOquality of life (QoL) questionnaire were used to evaluate the impact of skin lesions on psycho-social
health and QoL of IDUs.
Results: Cutaneous lesions ranged from track marks to severe ulcerations and scarring. Mucosal lesions also
took a toll on several patients. The patients had varying degrees of anxiety, depression, and mental stress.
Conclusions: Injecting Drug Abusers are prone to acquire skin diseases due to injury caused by drugs
as well as by drug practices adopted and the degree of neglect may worsen these conditions. These
cutaneous lesions hamper QoL and cause psychosocial disturbances.
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Introduction

1. Injection-related effects: most commonly encountered lesions in Injecting Drug Users (IDU) are the track marks

The WHO defines Drug abuse/Substance abuse as harm-

mostly seen on the arms and especially over the ante-

ful or hazardous use of psychoactive substances, including

cubital fold [6]. These represent the sclerosed vessels re-

alcohol and illicit drugs. Psychoactive substances are the

sulting from localized thrombophlebitis due to an irritant

pharmacological agents that alter the behavioral, cognitive,

drug being abused and extravasated. The dark color at

and physiological changes in the body that, on repeated

the site is due to the post-inflammatory hyperpigmen-

use, lead to a phenomenon referred to as dependence syn-

tary changes occurring in the skin with an underlying

drome. This includes a strong desire for the drug, impulse,

affected vessel.

and repeated use despite harmful effects. A high priority is

Skin popping: Administering drugs into the skin may

given to drug use than to other activities and obligations,

result in deep punched out ulcers which heal with atro-

increased tolerance, and sometimes a physical withdrawal.

phy. These ulcers usually get secondarily affected to form

No part of the world is free of drug abuse in the current

large ulcers which heal slowly [7].

times [1]. The advent of globalization has led to several

2. Infections: skin and soft tissue infections are common

variations in the culture and economic backgrounds in In-

in IDUs due to their injection practices and weakened

dian population. Alongside positive implications, certain

immune systems. Staphylococcus aureus and streptococ-

social drawbacks like substance abuse are an important

cal species which are normal commensals over skin en-

measure to be taken care of. Several criminal acts and an-

ter the deeper tissues resulting in abscesses and cellulitis

tisocial behaviors have been associated with drug abuse

[8]. Moreover there are several impurities and adulter-

[2]. Several steps and special task forces are being gener-

ants in drugs that have deleterious effects on skin struc-

ated by the Indian government at both the national and

tures. Several uncommon pathogens such as Clostridial

state level. Despite all the measures taken by the govern-

and Eiknella which reside in the oral cavity can result

ment and society drug abuse is one of the leading causes

in superficial and deep-seated abscesses. Wound botu-

of crime in India. India is surrounded by the world's lead-

lism, necrotizing fasciitis and tetanus can occur due to

ing illicit drug-producing countries namely Thailand, Laos,

clostridial toxins usually in the skin poppers in whom

and Myanmar constituting the golden triangle on the east-

inoculation of bacilli occurs in relatively anaerobic con-

ern side. Similarly, Afghanistan, Iraq, and Pakistan which

ditions such as skin which favors their growth and toxin

constitute the golden crescent are located on the western

production [9,10]. Use of nonsterile needles poses cer-

borders of the nation. Thereby the incidence of substance

tain threats of various viral infections including Human

abuse is on the rise especially in states like Punjab which

immunodeficiency virus (HIV) and Hepatitis B and C

is has close geographic contact with the above-mentioned

viruses [11]. These infections can have various skin man-

western border [3]. Drug abuse has several implications on

ifestations ranging from acute maculopapular rash to

human health and society. These include a weak immune

chronic skin diseases [12,13].

system, increasing rates of malnutrition, and related dis-

3. Vascular complications: repeated trauma to the veins

orders due to neglect, weight, and appetite loss. The tox-

leads to vessel wall changes causing thrombophlebitis

icity of these drugs can lead to several lhepatic and heart

and venous thrombosis. This leads to venous incompe-

diseases. Neuronal damage may result in behavioural and

tence and ulcerations may ensue. Furthermore, lymphatic

cognitive disorders [4].

drainage may get compromised due to lymphatic damage

Besides involving these systems, substance abuse can lead
to several cutaneous manifestations as well which could be

deteriorating the picture and leading to chronic edema of
the limb [14].

either due to direct injury by the offending drug or the prac-

Accidental intra-arterial injections may result in ischemic

tices of drug usage can cause secondary damagse to the skin

changes due to drugs or adulterants. Some of the drugs such

structure or even a presentation of medical complication due

as cocaine are vasoconstrictors that can result in vasospasms

to drug abuse visible on the skin [5]. The early recognition

and compromising the blood supply to a unit resulting in

of these signs is of utmost importance to prevent long-term

its necrosis. Drug-induced vasospasm and thrombosis may

complications like necrosis. To ease the understanding, we

result in acute pain and burning sensation in the limb and

have tried to classify the presentations.

further leading to edema and cyanosis. Scrotal necrosis is
seen in pudendal artery thrombosis [15]. There are reports

Classification of Skin Manifestations:

of penile ulceration following drug administered into dorsal

a. Injection-related/local effects.

penile vein [16]. Intravenous abuse of cocaine may result in

b. Infections: superficial, deep, viral disease transmission.

secondary Raynaud phenomenon and digital ulcerations and

c. Vascular complications.

infarction in organs like the liver and kidney.
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Pseudoaneurysms and mycotic aneurysms can develop

conditions. Secondly, the Depression, Anxiety, Stress Scale

following vascular injuries and infections may develop in

(DASS) questionnaire for assessing the psychological sta-

the vessel walls. A pulsatile or non-pulsatile mass may be

tus of patients on de-addiction therapy was filled. Thirdly,

seen in the distribution of a vessel which may be wrongfully

a WHO QoL index questionnaire was used to look into the

considered as an abscess and if incised may result in fatal

overall QoLof these patients visiting the OST center. At last,

outcomes [17]. These aneurysms are generally infected by

the results were tabulated and statistically analyzed.

bacteria such as staphylococcus and streptococcus species.
In some instances, Candida albicans may be the infectious
agent [18].

Results
In our study, we observed that the mean age of the IDUs

Objectives

was 30.08 with a majority in the age group of 21-30 years.

Primary Objective

Laborers accounted for the majority being 33% and 17 were

1. To study the clinical-epidemiological profile of the skin

drivers; the rest of the IDUs had several other professions.

diseases in IDUs attending Oral Substitution Therapy

All the IDUs had heroin abuse while 8 had concomitant co-

(OST) center in Northern India.

caine and 3 had cannabis addiction as well. The mean dura-

Among the study group, 98 were males and 2 were females.

tion of drug abuse among the IDUs was 8.34 years while the

Secondary Objectives

maximum duration of injectables observed for the past was

1. To assess the socio-demographic profile of IDUs.

1 to 5 years. In the study group, the last dose of the abused

2. To assess the psychological impact of skin conditions in

drug taken was less than one month in 76% while others

IDUs attending oral substitution therapy center.
3. To assess the quality of life (QoL) of IDUs attending oral
substitution therapy center.

had a lapse time of more than 1 month. Among the IDUs,
99 were being managed with buprenorphine and naloxone
combination sublingual tablets and one was being given oral
methadone. The literacy rate varied from 12/100 being illit-

Methods

erate to 8/100 being graduate (with a graduation degree in

A total of 100 IDUs visiting the OST center at the Govern-

to senior secondary education. Thirty-eight patients had in-

ment Medical College, Amritsar, in Northern India who met

come less than 10,000, 50 had 10,000 to 20,000 and 12 had

the inclusion criteria were randomly enrolled in the study.

more than 20,000 Indian rupees. Fifty-two IDUs were un-

Inclusion criteria:

married, 46 were married and 2 were divorced. A history of

any field) and the rest had education level between primary

smoking was present in 57/100, while 82/100 were alcohol1. IDUs of both sex and aged more than 18 years.

ics. Of the 100 IDUs, 80 were positive for hepatitis C virus

2. IDUs visiting OST centers who gave consent for the study.

(HCV) infection, 10 had HIV infection and among them, 9
had concomitant HCV and HIV positivity. One among them

Exclusion criteria:

had type 1 insulin-dependent diabetes mellitus, 1 was hypertensive, 1 had chronic kidney disease (Tables 1 and 2).

1. IDUs of drug abuse employing routes other than
intravenous.

In the study group, 84 patients had black-colored spots
and scars over their body, 34 reported a history of chronic

2. IDUs not giving consent for the study.

itching and 6 had ulcers over various body parts. The dura-

3. IDUs with other primary dermatoses.

tion of these complaints ranged from few months to several

4. IDUs with organic mental disorders or known significant

years. These lesions were clustered around upper limbs in

medical conditions.

88% of all followed by 8% over lower limbs and 4% over
the other body parts. Eight patients had a history of concom-

After signing written informed consent, a brief history re-

itant joint pains. Among these patients, 38% received topi-

garding their drug abuse – duration, type of drug, and route

cal or oral treatment. The commonly used topical agent was

of administration - was enquired from patients. History of

clobetasol cream and an oral agent was an antihistamine.

any skin disease before IDU abuse was asked. A thorough

Seven patients were on Highly Active Anti Retro Viral Ther-

clinical examination was done after full body exposure. Bed-

apy (HAART) and 2 were taking Anti Hepatitis C therapy

side tests for skin diseases if required were done. Lesions

(lepidasvir and sofosfubivir).

were examined clinically and with dermoscope as well.

On examination, 92 patients had track marks, 54 had

Questionnaires regarding the Dermatological QoL In-

hesitation marks, 53 had tattoos while small round atrophic

dex (DLQI) were filled to know about the impact of skin

scars were present in all the patients. Scabies was the most
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Table 1. Socio-Demographic Profile of the
injecting drug users visiting Oral Substitution
Therapy centers.
Age (Years)

Table 2. Chronic conditions and co-morbidities
in injecting drug users.
Past Illness

N of cases

Percentage

Chronic kidney disease

1

1.0%

Hip joint surgery

1

1.0%

N. of cases

Percentage

4

4.0%

21-30

53

53.0%

Pulmonary tuberculosis

1

1.0%

31-40

38

38.0%

Type-1 diabetes

1

1.0%

Urticaria

1

1.0%

Urinary tract infection

1

1.0%

94

94.0%

99

99.0%

1

1.0%

99

99.0%

1

1.0%

< 20

> 40

5

5.0%

Sex
Female
Male

2

2.0%

98

98.0%

Address (Rural/Urban)

None
Diabetes mellitus
None
Present

Rural

21

21.0%

Urban

79

79.0%

Divorced

2

2.0%

Married

46

46.0%

Negative

90

90.0%

Unmarried

52

52.0%

Positive

10

10.0%

HBsAg

No. of cases

Percentage

Marital Status

Elementary

None
Present

Education
Diploma

Hypertension

2

2.0%

18

18.0%

HIV

Negative
HCV

Graduate

8

8.0%

Negative

Illiterate

12

12.0%

Positive

Matriculation

23

23.0%

Primary

24

24.0%

Senior Secondary
(post matriculation)

13

13.0%

100
No. of cases

100.0%
Percentage

20

20.0%

80

80.0%

HBsAg = hepatitis B surface antigen; HCV = hepatitis C virus; HIV
= human immunodeficiency virus.

common skin disease affecting 23 patients of which nine
had nodular lesions as well. Superficial dermatophytosis was

Income (in Rupee)

seen in 12 patients. Six patients had facial melanosis, 4 had

< 5000

11

11.0%

5000-10000

27

27.0%

> 10000

62

62.0%

8

8.0%

Angular cheilitis was seen in 2 patients, 45 had pigmen-

89

89.0%

tation over lips and seven had depigmented patches over the

3

3.0%

lips. Examination of buccal mucosa revealed bluish-black

Drug Abused
Cocaine and heroin
Heroin
Heroin and cannabis

29

29.0%

6-10.0

47

47.0%

> 10

24

24.0%

Treatment given

yellowish-brown staining over teeth was present in 69 patients and 2 had dental caries. On examination of the gingivolabial sulcus, 33 had pigmentary changes, 24 had Sub
Mucosal Fibrosis, 8 had leukoplakia and 3 had cobblestone mucosa.

99

99.0%

Hair examination revealed trichomycosis in 2 patients,

1

1.0%

generalized sparsity in 2 subjects, and andro-genetic alopecia
in 1. Longitudinal melanonychia was the most common nail

Smoking
Absent

43

43.0%

Present

57

57.0%

4

urticaria, thrombophlebitis, acneiform eruptions, verrucae,

pigmentation in 77 patients and erosions in five ones. Dirty

0-5.0

Methadone

skin and soft tissue ailments present were hyperhidrosis,
and genital herpes (Table 3).

Duration of abuse (years)

Buprenorphine

intertrigo, 2 had acne vulgaris and 2 had balanitis. Other

abnormality observed seen in 29 IDUs. A brownish discolored nail plate was seen in 4 IDUs, 3 ones had dystrophic
nails, 2 had koilonychia and 1 had paronychia (Table 4).
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Table 3. Skin conditions encountered in injecting drug users.
Skin Lesions Description
Track Marks

N of cases

Percentage

92

92.0%

100

100.0%

Hesitation Marks

54

54.0%

Tattoos

53

53.0%

Acne vulgaris

2

2.0%

Acneiform eruptions, intertrigo

1

1.0%

Atrophic scars in groins and nodular scabies

1

1.0%

Balanitis

2

2.0%

Cholinergic urticaria

1

1.0%

Extensive Tinea corporis

1

1.0%

Facial melanosis

5

5.0%

Folliculitis, scabies

2

2.0%

Herpes genitalis

1

1.0%

Hyperhidrosis, tightness of skin

1

1.0%

Intertrigo

2

2.0%

Intertrigo, facial melanosis

1

1.0%

Keratosis pilaris

1

1.0%

Large atrophic scars on bilateral thighs

1

1.0%

Mottled pigmentation and hyperkeratosis on palms

1

1.0%

Post herpetic zosteriform scars

1

1.0%

11

11.0%

Scabies and acne corporis

1

1.0%

Scabies nodular

8

8.0%

Scars in groin and pubic region

1

1.0%

Sebaceous cysts scrotum

1

1.0%

Seborrheic keratosis and facial melanosis

1

1.0%

Soft tissue swelling

1

1.0%

Thrombophlebitis

1

1.0%

Tineacorporis Cruris and facial melanosis

1

1.0%

Tineacorporis Cruris and ulcer on right palm, soft tissue
swelling on right arm

1

1.0%

Tinea corp., scabies with folliculitis

1

1.0%

Tineacorporis

1

1.0%

Tineacorporis with ulcers

1

1.0%

Tineacruris

1

1.0%

Tineacruris, facial melanosis

1

1.0%

Trichomycosis

1

1.0%

Ulcer non-healing on left leg

1

1.0%

Ulcer on arm

1

1.0%

Ulcer over hand and facial melanosis

1

1.0%

Ulcers on left forearm

1

1.0%

Ulcers on thighs, hands and feet, xanthelasmapalpebrum

1

1.0%

Warts on hands

1

1.0%

Atrophic Scars

Others

Scabies

None

37

37.0%

Total

100

100.0%
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Table 4. Oral and skin appendageal conditions seen in injecting drug users.
Mucosal Lesions_Lips

No. of cases

Percentage

Angular cheilitis

2

2.0%

Depigmented patches

7

7.0%

45

45.0%

Discoloration
None

46

46.0%

Total

100

100.0%

1

1.0%

Pigmentation

77

77.0%

None

22

22.0%

Total

100

100.0%

Caries

2

2.0%

Stained

69

69.0%

None

29

29.0%

Total

100

100.0%

Cobblestoning

3

3.0%

Erosions

1

1.0%

Gingival ulcer, SMF and pigmentation

1

1.0%

Gum recession with gingival erosion and leukoplakia

1

1.0%

Leukoplakia

7

7.0%

Buccal mucosa lesions
Erosions

Mucosal Lesions_Teeth

Mucosal Lesions_Gingivolabial Sulcus

Micro erosions over labial mucosa, recession of gums

1

1.0%

Pigmentation

33

33.0%

Pigmentation, SMF

24

24.0%

6

6.0%

SMF
None

23

23.0%

Total

100

100.0%

No. of cases

Percentage

Hair
Androgenetic alopecia

1

1.0%

Sparsity

2

2.0%

Trichomycosis

2

2.0%

95

95.0%

None
Total
Nails

100

100.0%

No. of cases

Percentage

Clubbing

1

1.0%

Discolored

4

4.0%

Dystrophic nail

2

2.0%

Koilonychia

2

2.0%

Leukonychia

1

1.0%

Long. Melanonychia

29

29.0%

Onychomycosis

1

1.0%

Paronychia, longitudinal Melanonychia

1

1.0%

None

59

59.0%

Total

100

100.0%

SMF = submucosal fibrosis
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Table 5. Psychological aspects and quality of life Parameters of injecting drug users.
DLQI Score (Dermatology Life Quality Index)

N of cases

Percentage

0-1.0

0

0.0%

2-5.0

26

26.0%

6-10.0

54

54.0%

11-20.0

20

20.0%

21-30.0

0

0.0%

Depression

No. of cases

Percentage

0

90

90.0%

1

5

5.0%

2

3

3.0%

3

1

1.0%

4
Total
Anxiety

1

1.0%

100

100.0%

No. of cases

Percentage

0

84

84.0%

1

9

9.0%

2

4

4.0%

3

2

2.0%

4

1

1.0%

Total

100

100.0%

Stress

No. of cases

Percentage

0

73

73.0%

1

13

13.0%

2

9

9.0%

3

3

3.0%

4

2

2.0%

Total

100

100.0%

WHO-QOL

N

Minimum

Maximum

Mean

Std. Deviation

Age (Years)

100

19.00

60.00

30.08

6.53

Duration of Abuse (Years)

100

2.00

18.00

8.34

3.77

DLQI Score

100

2.00

18.00

7.88

3.28

WHO - QOL (BREF)_Domain 1

100

38.00

50.00

42.92

3.75

WHO - QOL (BREF)_Domain 2

100

31.00

44.00

34.35

4.92

WHO - QOL (BREF)_Domain 3

100

31.00

69.00

47.06

11.69

WHO - QOL (BREF)_Domain 4

100

31.00

44.00

37.50

3.89

DLQI revealed moderate effect (score 6-10) on QoL due
to skin affection in 54% of patients, followed by mild effect

(SD) of 3.75, 4.92, 11.69, and 3.89 in Domain 1, 2, 3, and 4,
respectively (Table 5).

(score 2-5) in 26% and very large effect (score 11-20) in 20
patients. Depression Anxiety Stress Score revealed extremely
severe depression in 1, severe in 1, moderate in 3, and mild

Conclusions

depression in 1 IDU. Anxiety observed was extreme in 1,

Drug abuse has been taking a great toll on the health and

severe in 2, moderate in 4, and mild in 9. The stress index

well-being of the community for the past few decades. A rise

showed extreme stress in 2, severe in 3, moderate in 9, and

in injecting drug abuse has been posing threat to the indi-

mild in 13.

vidual health and thus to QoL. Skin is among the neglected

WHOQ-OL questionnaire was used which gave a mean

organs among IDUs and the tendency of neglect increases

of 42.92, 34.35, 47.06, 37.50, with a standard deviation

with the duration of abuse [19]. Track marks are linear or
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closely spaced needle pricks seen as black dots on the skin

Among the infections and infestations, scabies was the

overlying veins in IDUs. (Figure 1). These are among the

most common disease encountered and the level of neglect

most common and absolute signs seen in active IDUs. There

further poses a threat to its treatment. Poor hygiene is a

can be surrounding erythema or induration which depicts

significant risk factor to acquire scabies besides deranged

inflammatory reaction either due to extravasated drug or

itch-scratch cycle, relatively immune-compromised status

infection in the intradermal or subcutaneous tissue. Throm-

are other contributory factors. The diagnosis of scabies may

bophlebitis can be associated with track marks at times and

be at times missed by psychiatrists and thought to be related

can lead to cellulitis if not taken care of. On dermoscopic

to drug abuse- delusion of parasitosis [20]. In such instances

examination, these are seen as black dots or hemorrhages,

full body exposure and site-specific examination may reveal

comedones-like or plug arranged linearly with bluish-black

burrows of mite and clinches the diagnosis. Superficial der-

to the erythematous background (Figure 2). Small rounded

matophytosis, a fungal infection, is another common infec-

atrophic scars are another hallmark of injecting drug abuse.

tion encountered among IDUs which presents as round and

These are a result of skin popping that form small ulcers

annular itchy plaques over the body (Figure 3). Other infec-

which heal with atrophy. In patients with the tendency to

tions include bacterial folliculitis and infected wounds.

keloid formation, large nodular lesions may be seen instead
of atrophic scars.

Viral disease transmission is common among IDUs due
to sharing of syringes due to which there is an increased rate

Figure 1. (A) Multiple depressed scar marks over inguinal region. (B) Skin popping marks. (C) Hesitation marks. (D) Track marks.
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of incidence of viral Hepatitis and HIV-AIDS among them
[21]. In our study, the majority of the patients were positive
for HCV and HIV. This draws attention to checking the behavior and actions of IDUs and adopting measures preventing them.
The oral cavity is yet another area to be stressed upon
in IDUs as they tend to be smokers, alcoholics, and tobacco
abusers with poor oral hygiene and the degree of neglect
they have may pose drastic effects such as oral malignancies [22,23]. The changes observed in our studies included
pigmentation related to nicotine and depigmented patches
too can be toxic reactions to the melanocytes. The gingivolabial mucosa was the most exploited area in the oral cavity
Figure 2. On dermoscopic examination ( 100X. ILLUCO), black
dots or hemorrhages, comedones like or plug arranged linearly with
bluish-black and brownish to reddish white background.

due to the habit of keeping the tobacco pouch undersurface
of the lip and most patients had pigmentary changes, erosions, and submucosal fibrosis and few had leukoplakia and

Figure 3. (A) Scabies mite burrows. (B) Extensive TineaCorporis. (C) Soft tissue swelling of arm (patient was T1 DM). (D) Herpes
genitalis.

Figure 4. (A) Oral cavity pigmentation with caries teeth. (B) Cobble-stoning of gingivolabial sulcus with erosions. (C) Submucosal
fibrosis with leukoplakia. (D) Gingivolabial mucosal fibrosis with ulceration.

cobble-stoning which tend to be premalignant conditions

The study had several limitations like the fact that the

and may lead to drastic situations if not addressed accord-

confirmatory diagnosis of the skin disorders was not estab-

ingly (Figure 4).

lished due to short interaction between patient and doctor

In the assessment of QoL related to dermatological con-

and unavailability of investigations at the OST center. The

ditions, the dermatology QoL index has proven to be a good

second bias was the neglect shown by the IDUs towards skin

tool [24]. In our study, a majority of IDUs had moderately

conditions which lead to a certain degree of concealment of

hampered life quality which means the skin conditions either

skin conditions. Thirdly, many IDUs did not consent for the

due to the direct effect of drugs or secondary involvement has

full body examination leading to missing some important

brought about changes in the daily routine of IDUs which

areas of examination like genitalia and groins which are po-

can be social, psychological, or economic encroachment.

tential sites for infections and sexually transmitted infections

Similarly, the mental state of the patients was assessed

as well as spots of drug injection. Lastly, it was not a case

by the Depression Anxiety Stress scale which is a crude and

control study and hence statistics could not be performed;

partially objective method of assessment of the inner horizon

moreover, the number of study patients was limited. These

of patients. It revealed a significant alteration in the mental

limitations can be overcome by bringing together the two

state of the IDUs.

specialties of de-addiction and Dermatology and stressing
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over the need for periodic examination of the skin of IDUs
to look for any direct or indirect effects of drug abuse.
Skin conditions occurring in IDUs are a result of direct
injury to the skin by the offending drug or by the methods
used to introduce drug into body. Track marks resulting
from repeated intravenous drug abuse are the commonest
occurrence followed by atrophic rounded scars due to drug
popping into the skin. Infectious conditions of the skin are
common which occur either because of the contaminated
drug or by the neglect of an IDU in receiving treatment. Hesitation marks seen in a large number of candidates relate
well with altered mental condition of the IDUs. Drugs and
altered mental state form a vicious cycle such that it almost
becomes impossible for IDUs to maintain a sound conscience
and psychological and physical dependence further takes its
toll. Thus, dermatologists and psychologists should collaborate to address the healthcare needs of an IDU so that timely
necessary actions can be taken.
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ABSTRACT

Introduction: Although a trained eye can easily identify typical skin lesions, histopathological examination and clinicopathological correlation are critical in challenging cases.
Objectives: The primary objective is to organize the final diagnoses reached following clinicopathological consensus in clinically challenging cutaneous lesions, identifying the most common diagnostic
scenarios encountered by dermatopathologists and discussing their diverse differentials submitted by
clinicians. The secondary objective is to investigate how the case profile and clinician decision-making
processes evolved during the COVID-19 pandemic.
Methods: Skin and mucosa samples collected by the dermatology department between 2016 and
2020 were classified based on pathology reports. For frequent diagnoses, preliminary diagnoses stated
by clinicians on pathology requisition forms were reviewed. The years preceding and following the
first nationally reported COVID-19 case were compared to investigate the pandemic’s impact on the
distribution of dermatology and dermatopathology cases.
Results: One thousand nine hundred and eighty-nine reports were classified into 4 major categories: inflammatory (49.8%), neoplastic (30.1%), other diseases (7.1%), and non-diagnostic (12.8%).
We further classified inflammatory diseases based on major tissue reaction patterns and neoplasms
based on cell origin. We analyzed the leading diagnoses in each category, discussed their differential
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 iagnoses, and provided clinicians with clues to reduce errors in practice. Following the pandemic, the
d
overall number of pathology reports and patient admissions dropped dramatically, with significant
changes in case profiles.
Conclusions: We presented and discussed the frequently encountered confounding cases to sketch the
diagnostic landscape. In the authors’ experience, clinicopathological correlation can increase the rate
of reaching the diagnosis by up to 75.3%.

Introduction

pandemic affected dermatology and dermatopathology practice and case distribution.

A trained eye is essential in the identification of skin diseases, yet even common dermatoses can manifest with perplexing lesions [1]. Moreover, a newly formed or regressed

Objectives

rash may not exhibit the classic morphological features [2].

• Organizing the final diagnoses reached after clinicopath-

Patients may further complicate the problem by scratching

ological consensus in clinically challenging dermatol-

and irritating their lesions, or by self-treating with exoge-

ogy cases.

nous and endogenous substances [2]. A skin biopsy is one

• Identifying and discussing the alternative diagnoses that

of the most effective methods for reaching a diagnosis in

are more likely to be considered by clinicians prior to

challenging cases [3].

biopsy, and providing clues for dermatologists to reduce

Histopathological examination, on the other hand, has a

error in practice.

different set of limitations to consider. Inadequate sampling,

• Investigating the effects of the pandemic on the case pro-

biopsy of an inappropriate location or performing the biopsy

file of dermatology and dermatopathology departments

at an early or late stage, can result in limited findings [4].

following the first nationally reported COVID-19 case.

Even with an adequate sample, histopathological examination alone may be insufficient to make a definitive diagnosis
and may occasionally reveal findings that contradict clinical

Methods

information [4]. Another major issue is the clinician’s fail-

This research was conducted in a referral hospital, serving

ure to provide sufficient information about the patient or a

around half a million people annually. We classified the

breakdown in communication between the two departments

pathology reports of skin and mucosa samples collected

[5]. A successful final diagnosis is better achieved by linking

by the dermatology department between 2016 and 2020.

the clues through clinicopathological correlation [6].

All reports indicating a definitive diagnosis were classified

A biopsy requisition form is filled out to transfer the

under inflammatory, neoplastic, or other diseases. Reports

clinical information needed by the pathologist to correctly

that lacked a diagnosis or a useful clue were categorized as

interpret the histopathological examination [7]. A properly

non-diagnostic. Samples that were insufficient or obtained

completed form will improve communication between the

for direct immunofluorescence investigations were excluded.

clinician and the pathologist, allowing for a more accurate

We further classified inflammatory diseases into six cate-

diagnosis [6]. Retrospective studies on the consistency of

gories based on major tissue reaction patterns, and neoplas-

clinical information and pathology results report complete

tic diseases into three categories based on cell origin. The

concordance in only 28.3%-68.0 % of cases [3,8–11]. Al-

remaining reports diagnosed a wide range of diseases and

though these studies emphasize the importance of clinico-

they were classified as “Other”. Reports demonstrating a

pathological correlation, they do not provide guidance about

specific inflammatory pattern without a definitive diagnosis

the diagnostic dilemmas frequently encountered by derma-

were still considered useful to clinicians and classified under

tologists and dermatopathologists in real-life scenarios.

that specific pattern as non-diagnostic (eg, granulomatous

In this study, we classified the frequently encountered

pattern, non-diagnostic) (Figure 1).

challenging cases and their diagnoses after clinicopathologi-

The three most frequently reported diagnoses by pathol-

cal correlation. All cases were evaluated and concluded on a

ogists in each category were compiled. In addition, for each

case-by-case basis in weekly meetings with a dermatologist

diagnosis, we listed the three most common differential diag-

and a dermatopathologist. We also used clinical information

noses submitted by clinicians prior to biops.

from pathology requisition forms to determine the most

All comparisons examining the effects of the pan-

frequently considered alternative diagnoses by clinicians

demic were made in the years preceding and follow-

prior to biopsy. Finally, we investigated how the COVID-19

ing the first nationally reported COVID-19 case. We
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ALL REPORTS
n=2184

EXCLUDED:
INSUFFICENT SAMPLES N=40
DIRECT IMMUNOFLORESCENCE SAMPLES
n=155

INFLAMMATORY
DISEASES
n=992

NEOPLASTIC
DISEASES
n=600

OTHERS
n=142

GRANULOMATOUS
DISEASES
n=42

KERATINOCYTIC
NEOPLASMS
n=224

PSORIASIFORM
DISEASES
n=222

MELANOCYTIC
NEOPLASMS
n=143

LICHENOID
DISEASES
n=256

OTHER CELLS
n=233

NON-DIAGNOSTIC
n=255

VASCULOPATHIC
DISEASES
N=103

SPONGIOTIC
DISEASES
N=307

VESICULOBULLOUS
DISEASES
N=62
Figure 1. The categorization of pathology reports and the number of cases in each category.

compared the case profiles reached after clinicopatholog-

when appropriate. Statistical significance was d
 etermined by

ical consensus using the same classification method. We

p v alues less than 0.05.

also compared how frequently we biopsied the patients
Number of biopsies taken × 100  , and the percentage

 Total number of clinical examinations 

Results

of

matched the most frequently submitted differential diag-

dermatology

department

samples

 Number of dermatogy samples × 100 
 Total samples received by pathology  .

Next,

sent

in

as

an

In the majority of categories, pathological diagnosis
nosis by clinicians. The second and third differentials were
the most difficult to distinguish clinically. As a result, they

indicator of case diversity, we compared the number of differ-

were more frequently proposed as alternate diagnoses to

ent definitive diagnoses made. Finally, in order to determine

pathologists.

the distribution of cases presented in the dermatology outpatient department, we classified the registered ICD-10 codes.

Inflammatory diseases accounted for 49.8 % of all reports (Table 1 and Table 2). Looking at the subcategories, we

SPSS v.26 was used for statistical analysis. The Chi-

discovered that granulomatous diseases accounted for 2.1%

square test for proportions or the Fishers’ exact test was used,

of all cases, psoriasiform diseases 11.1%, lichenoid diseases
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Table 1. Granulomatous, psoriasiform, and lichenoid diseases. The pathologist’s diagnosis and the
three most frequently submitted clinical differential diagnoses prior to biopsy
Number of Cases

Pathologist’s Diagnosis

Clinician’s Differential Diagnoses

Granulomatous Diseases
15

1- Granulomatous pattern, non-diagnostic

1- Sarcoidosis
2- Kaposi’s sarcoma
3- Mycobacterial infection (tuberculosis, leprosy, etc.)

13

2- Granuloma annulare

1- Granuloma annulare
2- Erythema annulare centrifugum
3- Sarcoidosis

7

3- Sarcoidosis

1- Sarcoidosis
2- Cutaneous lymphoma
3- Pseudolymphoma
Psoriasiform Diseases

92

1- Psoriasis vulgaris and subtypes

1- Psoriasis vulgaris and other subtypes
2- Lichen planus and variants
3- Contact dermatitis

40

2- Psoriasiform pattern, non-diagnostic

1- Psoriasis vulgaris and other subtypes
2- Contact dermatitis
3- Pityriasis rubra pilaris

30

3- Parapsoriasis

1- Parapsoriasis
2- Mycosis fungoides
3- Nummular dermatitis
Lichenoid Diseases

71

1- Lichen planus

1- Lichen planus and variants
2- Contact dermatitis
3- Lichenoid drug eruption

47

2- Lichenoid pattern, non-diagnostic

1- Lichen planus
2- Contact dermatitis
3- Drug eruption

21

3- Pigmented purpuric dermatosis

1- Pigmented purpuric dermatosis
2- Mycosis fungoides
3- Contact dermatitis

Table 2. Vasculopathic, spongiotic, and vesiculobullous diseases. The pathologist’s diagnosis and the
three most frequently submitted clinical differential diagnoses prior to biopsy
Number of Cases

Pathologist’s Diagnosis

Clinician’s Differential Diagnoses

Vasculopathic Diseases
47

1- Leukocytoclastic vasculitis

1- Cutaneous small-vessel vasculitis
2- IgA vasculitis
3- Pigmented purpuric dermatosis

23

2- Ulcers of various causes

1- Squamous cell carcinoma
2- Pyoderma gangrenosum
3- Perforating dermatoses

12

3- IgA vasculitis

1- IgA vasculitis
2- Leukocytoclastic vasculitis
3- Not available
Spongiotic Diseases

102

1- Spongiotic pattern, non-diagnostic

1- Mycosis fungoides
2- Parapsoriasis
3- Psoriasis vulgaris and other subtypes
Table 2 continues
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Number of Cases

Pathologist’s Diagnosis

Clinician’s Differential Diagnoses

101

2- Contact dermatitis

1- Contact dermatitis
2- Psoriasis vulgaris and other subtypes
3- Mycosis fungoides

17

3-Pityriasis rosea

1- Pityriasis rosea
2- Psoriasis vulgaris and other subtypes
3- Erythema annulare centrifugum
Vesiculobullous Diseases

23

1-Bullous pemphigoid

1- Bullous pemphigoid
2- Pemphigus vulgaris
3- Dermatitis herpetiformis

11

2-Vesiculobullous pattern, non-diagnostic

1- Bullous pemphigoid
2- Pemphigus vulgaris
3- Allergic contact dermatitis

9

3-Pemphigus vulgaris

1- Pemphigus vulgaris
2- Bullous pemphigoid
3- Pemphigus foliaceus

12.8%, vasculopathic diseases 5.1%, spongiotic diseases
15.4%, and vesiculobullous diseases 3.1%.

The number of biopsies taken per 100 dermatological
examinations was reduced from 2.7 to 2.1. Furthermore, the

Reports describing clues that point to a specific inflam-

percentage of skin and mucosa samples received by pathol-

matory pattern but do not provide a definitive diagnosis

ogy was reduced from 6.9 percent to 2.7 percent. The case

were among the top three in each category. This category

diversity was also reduced from 113 to 60 distinct definitive

was only replaced by ulcers of various causes in the vasculo-

diagnoses.

pathic reaction pattern. The ratio of these reports was found

Following the first nationally documented COVID-19

to be 0.7% for granulomatous diseases, 2% for psoriasiform

case, the number of admissions to the dermatology outpa-

diseases, 2.3% for lichenoid diseases, 1.1% for vasculo-

tient department decreased from 16,511 to 5,550 annually.

pathic diseases, 5.1% for spongiotic diseases, and 0.5 % for

For these admissions, the examining dermatologists regis-

vesiculobullous diseases.

tered a total of 21,820 and 6,953 ICD-10 codes, respectively.

In 30.1% of all reports, a definitive diagnosis of neoplasia

The total number of diagnoses has decreased in every cate-

was made. Keratinocytic neoplasms accounted for 11.2%, me-

gory except vesiculobullous diseases, where the admission

lanocytic neoplasms 7.1%, and other cell-derived neoplasms

count was the same (81 per year). The incidence of eczem-

11.7% of all reports. Basal cell carcinoma, squamous cell car-

atous (including contact, atopic, seborrheic, and nummular

cinoma, malignant melanoma, and mycosis fungoides were

dermatitis, among others), infectious (viral, bacterial, fungal,

the most common malignant neoplasms reported (Table 3).

and parasitic), and vesiculobullous diseases (pemphigus and

Other diseases accounted for 7.1% of total reports after

pemphigoid diseases), as well as urticaria & angioedema,

excluding inflammatory and neoplastic diseases. Clinicians

and drug-related eruptions, increased significantly. Adnexal

needed assistance distinguishing morphea from extragenital

diseases (acne, rosacea, hidradenitis suppurativa, hyperhy-

lichen sclerosus and mycosis fungoides, verrucas from verru-

drosis), papulosquamous diseases (psoriasis, pityriasis rubra

cous carcinoma and squamous cell carcinoma, and dermato-

pilaris, pityriasis rosea), pigmentation disorders (vitiligo,

phytes from erythema annulare centrifigum and psoriasis in

melasma, post-inflammatory hyperpigmentation among

this category (Table 4).

others), and benign neoplasms (seborrheic keratosis, mela-

In total, 12.8% of all reports were unhelpful in terms of
providing any diagnostic findings. The percentage of reports

nocytic nevi, various cyts, etc) all had a significant decrease
in incidence (Figure 2).

that provided a single definitive diagnosis was 75.3%. Finally, 11.9% of reports contained diagnostic hints but did
not provide a definitive diagnosis.

Conclusions

Following a year of pandemic, the number of reports in

The majority of diagnostic traffic between dermatology and

each category dropped dramatically. The percentage of cases

pathology is driven by inflammatory (49.8%) and neoplas-

with spongiotic patterns has decreased, while the percentage

tic (30.1%) diseases. The remaining diseases accounted for

of cases with keratinocytic and melanocytic neoplasms has

7.1% of all reports and covered a broad diagnostic range

increased (Table 5).

that could not be classified in either of these two major
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Table 3. Neoplasms of keratinocytic, melanocytic, and other cell origins. The pathologist’s diagnosis
and the three most frequently submitted clinical differential diagnoses prior to biopsy
Number of Cases

Pathologist’s Diagnosis

Clinician’s Differential Diagnoses

Keratinocytic Neoplasm
78

1-Basal cell carcinoma

1- Basal cell carcinoma
2- Squamous cell carcinoma
3- Bowen’s disease

57

2-Squamous cell carcinoma

1- Squamous cell carcinoma
2- Basal cell carcinoma
3- Actinic keratosis

38

3-Actinic keratosis

1- Actinic keratosis
2- Squamous cell carcinoma
3- Basal cell carcinoma

Melanocytic Neoplasm
117

1-Melanocytic nevus

1- Melanocytic nevus
2- Atypical melanocytic nevus
3- Malignant melanoma

8

2-Dysplastic nevus

1- Atypical melanocytic nevus
2- Malignant melanoma
3- Melanocytic nevus

5

3-Malignant melanoma

1- Malignant melanoma
2- Atypical melanocytic nevus
3- Squamous cell carcinoma

Neoplasms Caused by Other Cells
68

1-Acrochordon

1- Acrochordon
2- Melanocytic nevus
3- Not available

31

2- Various cysts

1- Epidermoid cyst
2- Trichilemmal cyst
3- Syringoma

23

3-Mycosis fungoides

1- Mycosis fungoides
2- Parapsoriasis
3- Contact dermatitis

Table 4. The other diseases, excluding inflammatory and neoplastic. The pathologist’s diagnosis and
the three most frequently submitted clinical differential diagnoses prior to biopsy
Number of Cases

Pathologist’s Diagnosis

Clinician’s Differential Diagnoses

34

1- Morphea

1- Morphea
2- Lichen sclerosus (extragenital)
3- Mycosis fungoides

25

2- Verruca vulgaris

1- Verruca vulgaris
2- Verrucous carcinoma
3- Squamous cell carcinoma

19

3- Dermatophytosis

1- Tinea incognito
2- Erythema annulare centrifugum
3- Psoriasis vulgaris and other subtypes

categories. In total, 75.3% of cases had a definitive diagnosis

pathologists, and it has a wide range of clinical manifesta-

after clinicopathological correlation, while 11.9% of cases

tions, some more specific than others [12]. Although his-

only had diagnostic clues. Finally, 12.8% of reports yielded

topathological features are invaluable, it should be kept in

no diagnostic information.

mind that classical naked granulomas will not always be

In granulomatous diseases, cutaneous sarcoidosis is a

encountered [13,14]. Clinically suggestive findings include

frequently investigated diagnosis by both clinicians and

the disappearance of background erythema with diascopy,

6
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Table 5. Classification of diagnoses reached after clinicopathological consensus in the years
preceding (2019) and following (2020) the first nationally reported COVID-19 case
2019, N (%)

2020, N (%)

Difference (%)

P
(Two-tailed)

Inflammatory Diseases
Granulomatous

12 (1.8%)

3 (2.1%)

0.3

0.737

Lichenoid

91 (14%)

23 (16.5%)

2.4

0.507

Psoriasiform

72 (11.1%)

11 (7.9%)

-3.2

0.291

Spongiotic

96 (14.8%)

9 (6.4%)

-8.3

0.008

Vasculopathic

42 (6.4%)

5 (3.5%)

-2.8

0.238

Vesiculobullous

35 (5.4%)

10 (7.1%)

1.7

0.421

Neoplastic Diseases
Keratinocytic

68 (10.5%)

21 (15.1%)

4.5

0.139

Melanocytic

21 (3.2%)

12 (8.6%)

5.3

0.007

Other cells

90 (13.9%)

14 (10%)

-3.8

0.270

Other

38 (5.8%)

9 (6.4%)

0.6

0.843

Non-diagnostic

82 (12.6%)

22 (15.8%)

3.1

0.334

Total

647(100%)

139 (100%)

Adenexal Diseases*

17,2%

14,9%

Eczematous Dermatoses*

24,4%

26,9%

Infectious Diseases*

21,8%

24,9%

Papulosquamous Disorders*

5,8%

4,9%

Lichenoid Eruptions

0,4%

0,5%

Vesiculobullous Diseases*

0,4%

1,2%

Vasculitic & Vasculopathic Diseases

0,1%

0,1%

Pigmentation Disorders*

3,5%

1,9%

Hair, Nail and Mucous Membrane Diseases
Urticaria & Angioedema and
Drug-related Eruptions*
Benign Neoplasms*

5,2%

5,1%

4,4%

6,6%

3,7%

2,3%

Premalignant & Malignant Neoplasms

1,7%

1,6%

Others*

11,5%

9,1%

0%

25%

50%

75%

100%

Year 2019 Year 2020

Figure 2. Cases admitted to the dermatology outpatient department in the year preceding (2019) and following (2020) the first nationally
announced COVID-19 case.
* P (two-tailed) < 0.05.

revealing an apple-jelly color [15], and the appearance of

drugs, metals, foodstuffs, or systemic diseases), particularly in

orange-yellow structureless areas in a focal or diffuse pattern

the oral mucosa [17]. Although difficult, establishing a link

with dermatoscopy [16]. In dermatoscopy, vascular struc-

between exposure and disease, as well as the resolution of

tures may appear as linear or branching vessels, rarely dotted

lesions when the offending agent is removed, is strongly sug-

or glomerular. Other less common dermatoscopic findings

gestive, but the regression period may take months [17]. The

include dilated follicles, follicular plugs, yellow-white scales,

same holds true for lichenoid skin reactions [18]. Lichenoid

milia-like cysts, white structureless areas and crystalline

skin reactions are characterized by larger, eczematous papules,

structures [16].

sometimes with a psoriasiform morphology, and Wickham’s

Lichen planus and its variants can have overlapping clin-

striae may be absent [18]. Eczematizing lesions can become

ical presentations with diseases such as psoriasis, contact

widespread, resulting in increased desquamation [18]. It can

dermatitis, and lichenoid drug reactions. Clinical and histo-

manifest as a symmetrical (often photo-distributed) eruption

pathological findings may be insufficient to differentiate be-

on the trunk and extremities, with a tendency to leave post-in-

tween lichenoid diseases and lichenoid reactions (caused by

flammatory hyperpigmentation [18]. Follicular involvement

Original Article | Dermatol Pract Concept. 2022;12(4):e2022186

7

and atrophy of the eccrine glands’ dermal ducts may result in

study for a variety of inflammatory diseases. The most cru-

alopecia and anhidrosis [18].

cial aspect of making a diagnosis is combining the history

Pigmented purpuric dermatosis is a capillaritis charac-

(particularly occupational) with the distribution of the le-

terized by petechiae, purpura, and brown-red discoloration

sions. Although patch testing is the gold standard in allergic

[19]. Mycosis fungoides is a T-cell cutaneous lymphoma

contact dermatitis, potential allergens should be evaluated in

with various clinical presentations [20]. Clinically, the skin

terms of clinical significance. The diagnosis of irritant con-

manifestations of these two diseases can sometimes overlap

tact dermatitis is usually made by exclusion [35].

[21]. According to some studies, pigmented purpuric derma-

In neoplastic diseases, the biopsies were mostly per-

tosis is a type of cutaneous lymphoma [22], and persistent

formed to either differentiate between premalignant (ac-

cases may be a precursor to mycosis fungoides [23]. Mycosis

tinic keratosis, Bowen’s disease) and malignant (basal and

fungoides should be suspected when there are generalized

squamous cell carcinoma, malignant melanoma, mycosis

purpuric lesions that extend beyond the lower extremities

fungoides) lesions or to confirm the diagnosis and guide the

and are accompanied by pruritus [24], as opposed to pig-

treatment. Thus the diagnostic spectrum is straightforward.

mented purpuric dermatosis, which is asymptomatic [25].

The relatively low number of dysplastic nevus and malig-

Additional studies, such as repeated biopsies, immunopatho-

nant melanoma cases could be explained by the fact that this

logic, cytogenetic, and gene rearrangement studies, should be

study only used data from the dermatology department, and

performed in doubtful cases [24].

patients are referred to surgery in doubtful cases to ensure

Histopathological and immunofluorescent studies re-

careful control of surgical margins. Excision of small lesions,

main the gold standard in the diagnosis of vasculitic [26]

typically less than 5mm in size, accounts for the high number

and autoimmune bullous diseases [27]. They are correlated

of benign melanocytic nevi. The various neoplasms caused

with clinical history, physical examination, and other inves-

by other cells are mostly overshadowed by the abundance

tigations to distinguish from similar diseases and confirm

of benign proliferations (acrochordons and cysts) that are

the diagnosis. There is significant overlap between small

mostly submitted for legal concerns.

vessel vasculitides, making it difficult to distinguish these

The remaining reports diagnosed a wide range of dis-

diseases from skin lesions alone [28]. The presence of gas-

eases, with the most common goal being to distinguish mor-

trointestinal (nausea, vomiting, abdominal pain, melena),

phea from extra-genital lichen sclerosus, verruca vulgaris

renal (nephrotic and nephritic syndrome), joint (arthritis, ar-

from verrucous or squamous cell carcinoma, and dermato-

thralgia) symptoms, and IgA accumulation in skin or kidney

phytosis from erythema annulare sentrifugum or psoriasis.

biopsies should raise the possibility of IgA vasculitis [28,29].

Circumscribed morphea appears as an oval plaque on the

Although IgA vasculitis is most common between the ages

trunk with an ivory sclerotic center and erythematous-vio-

of 3 and 15, it can occur at any age between 5 months and

laceous borders [36]. It is associated with dyspigmentation

89 years old [28,29]. IgA vasculitis in adults is typically lim-

(usually hyperpigmentation) and an increase in local tem-

ited to the skin [29]. However, all patients should be moni-

perature [36]. Extragenital involvement is seen in 6%-20%

tored for long-term systemic involvement [28,30].

of lichen sclerosus patients [37]. The inner thighs [38] and

To distinguish between autoimmune bullous diseases,

submammary region [37,38] are frequently affected. Circum-

histopathological, direct and indirect immunofluorescence

scribed plaques or clustered guttate lesions are distinguished

methods are used in addition to clinical features [31]. Pem-

by pale atrophic skin and follicular plugging [37]. It is worth

phigus vulgaris is distinguished by flaccid bullae and painful

remembering that these two diseases share a common patho-

mucosal and skin erosions, as well as a positive Nikolsky sign

genetic basis and can coexist in the same patient [39].

[32]. Although the Nikolsky sign is also positive in pemphi-

Although the diagnosis of viral warts is usually straight-

gus foliaceus, mucosal lesions are uncommon. Small flaccid

forward, slowly growing large exophytic lesions with a pap-

bullae are occasionally encountered, but crusts and erosions

illomatous or verrucous surface and a tendency to compress

are more common [31]. Bullous pemphigoid, on the other

deep tissues should be considered for verrucous carcinoma,

hand, is characterized by tense bullae that develop after ex-

a subtype of squamous cell carcinoma [40]. These lesions

tremely itchy erythematous urticarial patches and plaques

are more common in older men and can be found in the oral

that can last for weeks to months, with mucosal involvement

mucosa, anogenital region, or plantar region [40,41]. The

ranging from 10% to 30% [31,32].

presence of verruca vulgaris in a high number of pathology

Finally, contact dermatitis is a great imitator, presenting
with erythematous or purpuric patches, edematous plaques,

reports could also be explained by therapeutically excised
samples being submitted for legal reasons.

vesicles, bullas, crusts, papules, scales, lichenification, and

Dermatophytosis infections can change clinically as a re-

other lesions [33,34]. Despite its origins as a spongiotic dis-

sult of drug use, particularly topical corticosteroids, and can

ease, it is frequently used as a differential diagnosis in our

be confused with other papulosquamous diseases. Although
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dermatophytoses can be diagnosed through direct examina-

One significant limitation of this study is that the results

tion and culture of skin samples, the low sensitivity [42] may

are dependent on a variety of factors such as the study’s time

have necessitated a second pathology opinion.

period and location, the practice habits of the participating

The

importance

of

clinicopathological

correlation

physicians, and the available patient population. Another

has been highlighted in a number of studies in the litera-

major limitation is the difficulty in classifying diseases both

ture. According to a study on inflammatory skin diseases,

dermatologically and pathologically. To address this lim-

pathologists could only diagnose 55% of cases based on a

itation, we took a broader approach, excluding variations

histopathological examination alone, but when given clini-

and subtypes of the same diseases in order to represent cases

cal information, they could diagnose 78% of cases correctly

across a broader spectrum.

[43]. Another study found that in 78% of cases, the correct

The study’s strengths include the fact that it was carried

diagnosis was already included in the clinician’s pathology

out with a large number of cases over a 4-year period in a

requisition form [44]. A 5-year study in Tanzania looked at

dermatopathology referral center, and that when new find-

the case distribution and found a similar diagnostic spec-

ings are obtained, they are thoroughly discussed over weekly

trum, with the exception of the relatively high number of

meetings to ensure strong clinicopathological correlation.

Kaposi’s sarcoma and leprosy cases [45]. In addition to these

The rate of non-diagnostic cases remained stable through-

two diseases, a similar study in Ethiopia reported high rates

out the COVID-19 year, as clinicopathological correlation

of cutaneous tuberculosis and leishmaniasis [46].

of cases was continued through online channels rather than

The total number of pathology reports was reduced by

weekly meetings.

77.4% as a result of the shift in clinical decision making to

A trained eye and open mind is essential in the diagno-

balance patient care and prevent viral transmission. The bi-

sis of skin diseases, but additional investigations may be re-

opsy rate for clinically benign presentations was reduced,

quired for some challenging cases. While histopathological

and others were prioritized in order to rule out malignancy.

techniques are extremely useful, it should be noted that they,

Despite a decrease in the overall number of cases, the rate of

too, have limitations and cannot always produce a definitive

pathology reports diagnosing keratinocytic and melanocytic

diagnosis alone. Maintaining clinicopathological correlation

neoplasms increased, while the rate of spongiotic diseases de-

and continuous communication between dermatologist and

creased. The frequency of reports involving neoplasms other

pathologist, in our experience, can increase the likelihood of

than keratinocytic and melanocytic cells has also decreased.

reaching a diagnosis by up to 75.3%.

Following the pandemic, the total number of patients applying to the dermatology outpatient department decreased
by 33.6%, and several differences in case distribution were
observed. There was an increase in eczematous diseases,
which could be attributed to increased hand washing and disinfectant use. Because patients receiving immunosuppressive
treatments required close monitoring during this time period,
the number of patients admitted with autoimmune bullous
diseases increased. An increase in patients who self-medicate
without consulting a doctor may have led to an increase in
admissions for urticaria, angioedema, and drug-related eruptions. Moreover, admission rates for infectious skin diseases
(primarily bacterial and fungal) increased during this time
period. Admissions for adnexal diseases (primarily acne
and rosacea), papulosquamous diseases (psoriasis, pityriasis
rubra pilaris, and pityriasis rosea), pigmentation disorders
(vitiligo, melasma), and benign neoplasms (nevus, seborrheic
keratosis, and various cysts) were significantly reduced.
Several studies examine the post-pandemic period from
various perspectives and report similar findings. Admissions
to dermatology outpatient departments [47–50], samples
submitted to pathology [51] and cytology [52,53] laboratories, and elective surgical procedures performed [54,55] all
decreased; however, the distribution of cases varied depending on the region where the study was conducted.
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ABSTRACT

Introduction: Hidradenitis suppurativa (HS) is a severe chronic skin disease. Although the pathogenesis remains unclear, at the basis of HS there is an enhancement of the immune and inflammatory
response together with a susceptibility to environmental factors. Cytokine dysregulation is crucial in
HS severity and progression.
Objectives: The aim of this study was to analyze serum levels of different cytokines focusing on adiponectin concentration and its oligomers in HS patients compared to both obese and healthy subjects.
Methods: The concentrations of adiponectin and cytokines were measured using enzyme-linked
immunosorbent assay (ELISA); the oligomeric distribution of adiponectin (low molecular weight
(LMW), medium molecular weight (MMW) and high molecular weight (HMW) oligomers)was evaluated through Western Blotting analysis.
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Results: Total adiponectin is statistically higher in HS patients compared to matched controls and
obese subjects. Interestingly, Adiponectin oligomerization state is altered in HS, with an increase of
HMW oligomers. Serum levels of PDGF-BB, IL-1β, IL-5, Il-6, IL12, IL13, IL15, IL-17, GMCSF, INFγ,
VEGF and MCP-1 are statistically higher while IL-1ra and RANTES levels are statistically lower in
HS patients compared to healthy controls. Interestingly, adiponectin positively correlates with PDGFBB, and IL-13.
Conclusions: Our data confirmed that the complex network that links metabolism to immune homeostasis is dysregulated in HS and that adiponectin and its HMW oligomers are actively involved in this
disease. In addition, the correlation between adiponectin and PDGF-BB, and IL-13 extends the role
of this adipokine in modulation of the immune response, in particular regulating the innate immune
system rather that the adaptive one. Further researches are needed to clarify the complex inflammatory
milieu that characterizes HS syndrome.

Introduction

the adiponectin, in patients affected by HS to investigate the

Hidradenitis suppurativa (HS) is a complex, chronic inflam-

severity and the risk of HS. We examined cytokines, adi-

matory skin disease characterized primarily by a dysregulation

ponectin as potential biomarkers of inflammation in HS.

potential relationships with metabolic parameters, disease

of the innate immune system and by a chronic inflammation
that is not only restricted to skin but, especially in severe
cases, affects different tissues and organs [2,3]. In particular,

Objectives

the over-activated immune cell infiltration, that is at the basis

To better understand the nature of inflammation in HS and

of HS disease, enhances the inflammatory response through

the potential cross link with adipose tissue (AT), the aim of

the secretion of a considerable quantity of pro-inflammatory

our study was to analyze the expression of different cyto-

(IL-1β, TNFα, IL-17, INF γ) as well as anti-inflammatory cyto-

kines focusing on adiponectin concentrations and its oligo-

kines (IL-10) and chemokines [4-6]. On the other hand, an im-

meric distribution in serum of HS patients respect to both

munological “priming” in HS comes also from environmental

obese and healthy subjects.

factors such as, smoking-related inflammatory mediators and
obesity related pro-inflammatory signals [7]. In particular, in
obesity, the increased adipose tissue determines a pro-inflam-

Methods

matory environment due to the imbalance in production of

Participants

adipokines that contributes to severity and progression of HS

Fifty-three patients (31 females, 22 males), aged 30.0 ± 13.0

disease [8,9]. Recently, it was described a functional interplay

years, were recruited from the Dermatology Unit of the Uni-

among adipose tissue and other organs and tissues whom

versità degli Studi della Campania “Luigi Vanvitelli”. Sub-

dysregulation has a key role in inflammation. Indeed, adipose

jects were excluded from our study if they met any of the

tissue is an endocrine organ that produces several adipocyto-

following criteria: age < 18 years, body mass index (BMI)

kines among which adiponectin exerts multivalent beneficial

< 17 or > 35, major metabolic disorders (type 2 diabetes,

functions; it is abundantly secreted in serum where it circu-

cardiovascular disorders, metabolic syndrome), the presence

lates as oligomers of different molecular weight: low molec-

of concomitant inflammatory cutaneous or systemic disor-

ular weight (LMW), medium molecular weight (MMW) and

ders and the presence of cancer; were excluded also the pa-

high molecular weight (HMW) [10]. The HMW are the most

tients receiving any systemic treatment which could interfere

biologically active oligomers [11]. Adiponectin is involved in

with the studied parameters. Disease staging was based on

the regulation of energy homeostasis, insulin sensitivity and

the three-degree scale proposed by Hurley. The mean BMI

inflammation [12]; interestingly, adiponectin expression is

of 29.67 ± 6.1 kg/m2 qualified our patients as overweight.

up-regulated in different inflammatory diseases and in some

The smoker rate amounted to 62.3%. Forty-two healthy

auto-immune diseases, while is down-regulated in metabolic

volunteers were recruited from the CEINGE staff, they aged

diseases [13]. Regarding hidradenitis, serum adiponectin con-

33 ± 12.0 years old and constituted the control group

centrations were found to be significantly lower, while the lev-

(BMI = 23.3 ± 3.0); 53 obese subjects, aged 33±12 years

els of the other adipocytokines have been found significantly

old (BMI = 48.4 ± 9.4), were recruited from the Founda-

higher than in controls [14,23].

tion “Salvatore Maugeri” Telese, Italy [15]. All HS patients

The aim of this study was to analyze the serum concentra-

fulfilled the established HS diagnostic criteria. All subjects

tions of 27 cytokines and the most abundant adipocytokine,

signed an informed consent form. The study was approved
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by the Ethic Committee of the Università degli Studi della

Statistical Analysis

Campania “Luigi Vanvitelli” (Prot. 12478/20).

Data is expressed as average ± standard deviation (SD) and
median. The meanings of the differences in biochemical

Anthropometric and Biochemical Measurements

parameters between the groups were determined using the

Blood samples from 53 HS patients, 42 healthy subjects and

Mann-Whitney test and the Chi-square test. To evaluate the

53 obese subjects were collected after a 12-hours overnight

relationship with median adiponectin levels, multiple logistic

fasting period and centrifuged to collect serum. Serum ali-

regression was performed. A P value <0.05 was considered

quots were immediately frozen in liquid nitrogen and stored

to indicate statistically significant results.

at -80°C. For all participants total cholesterol, triglycerides,
glycemia, C-Reactive Protein were measured (Table 1). The
concentration of total adiponectin was measured in triplicate
by an enzyme-linked immunosorbent assay (ELISA) as previously described [16].

Results
Baseline Features and Serum Levels of Adiponectin
in HS Patients

The levels of 27 cytokine species (PDGF-BB, IL1β,

The anthropometric and biochemical characteristics of HS

IL1ra, IL2, IL4, IL5, IL6, IL7, IL8, IL9, IL10, IL12, IL13,

patients, sex and age-matched obese and healthy subjects are

IL15, IL17, Eotaxin, FGF, GCSF, GMCSF, INFγ, IP10,

shown in Table 1. We found statistically significant differ-

MCP-1, IP1α IP1β, RANTES, TNFa , VEGF) were mea-

ence in BMI between HS patients and controls (29.67 ± 6.12

sured in 30 HS patients and in 39 healthy controls using a

versus 23.3 ± 3.04, P < 0.00) as well as for total adiponectin

commercially available kit (Bio-Plex Pro™ Human Cyto-

serum levels (28.25 μg/ml ± 4.49 versus 24.67 μg/ml ± 3.35,

kine 8-plex Assay). The assay was performed according to

P < 0.01); both parameters result significantly higher in HS

the manufacturer’s instructions and the concentrations of

patients compared to controls. The statistical analysis indi-

cytokines were calculated by comparing reads with a 5-pa-

cated that the increase of adiponectin levels in HS is inde-

rameter logistic standard curve using a Bioplex-200 instru-

pendent from BMI and sex, 2 potential confounding factors.

ment (Bio-Rad).

Statistical analysis did not reveal significant difference in adiponectin concentrations among the HS groups based on the

Western Blotting Analysis of Serum Adiponectin

three Hurley degrees of disease severity. HS Hurley degree of

Five micrograms of total serum proteins were treated and

HS patients are reported in Table 1: 30.2% of the patients

subjects to electrophoresis as previously described [17]. The

have a Hurley I, 52.8% Hurley II and 17.0% Hurley III de-

blots were developed by ECL (Amersham Biosciences) with

gree of disease severity.

the use of Kodak BioMax Light film and digitalized with a

As in literature was reported an opposite trend and to

scanner (1.200 dpi) and analyzed by densitometry with the

further validate the findings on concentration of adiponectin,

ImageJ software. Each serum sample was tested 2 times in

we measured the levels of this adipokine in a cohort of 53

duplicate.

obese patients; as shown in Table 1, the comparison of

Table 1. Clinical, biochemical and anthropometrical characteristics of HS, obese patients
and healthy subjects.
HS patients
(N 53)

Obese subjects
(N. 53)

Controls
(N 42)

P

31 (53.8)

33 (62.3)

20 (47.6)

0.38

30±13

33±12

33±12

0.37

29.67 ± 6.12

48.4 ± 9.4

23.3 ± 3.04

0.00

Cholesterol mean (±SD) (mg/dL)

203.54 ± 44.16

169.94 ± 37.21

191.48 ± 35.22

0.00

Triglycerides mean (±SD) (mg/dL)

103.62 ± 36.97

146.81 ± 102.54

82.86 ± 50.31

0.00

94 ± 19

87 ± 28

86 ± 17

0.17

6.87 ± 8.36

8.23 ± 8.48

-

0.41

Hurley IN (%)

16 (30.2)

-

-

-

Hurley II N (%)

28 (52.8)

-

-

-

Hurley III N (%)

9 (17.0)

-

-

-

28.54 ± 4.49

20.06 ± 4.71

24.67 ± 3.35

0.00

Sex (F), N (%)
Age mean (±SD), years
BMI mean (±SD)

Glycemia mean (±SD) (mg/dL)
C-Reactive Protein mean (±SD) (mg/L)

Adiponectin mean (±SD) (γg/mL)

BMI = body mass index; HS = hidradenitis suppurativa; SD = standard deviation.
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Figure 1. Western blotting analysis shows that adiponectin HMW and MMW oligomers
are statistically higher in serum from HS patients compared to obese and healthy subjects.
(A) Representative WB image of adiponectin different oligomers (HMW, MMW, LMW) from
four HS patients, four obese subjects and four controls. (B) Graphical representation of pixel
quantization of adiponectin oligomers analysed in 53 HS patients, 53 obese subjects and
42 controls. For other details see materials and methods. P < 0.05.

biochemical parameters between HS patients and obese sub-

IL12, IL13, IL15, IL-17, GMCSF, INFγ, VEGF and MCP-1

jects showed a statistically differences in BMI (29.67 ± 6.12

levels were statistically higher while IL-1ra and RANTES

versus 48.4 ± 9.4, P < 0.00) as well as in adiponectin levels;

levels were statistically lower in the serum of HS patients

these latter are higher in HS than in obese patients (28.25 μg/

compared to healthy controls (Table 2).

ml ± 4.49 versus 20.06 μg/ml ± 4.71, P < 0.00).

Next, to investigate whether adiponectin is functionally
related with any tested cytokines, we divided the HS patients

Oligomeric Distribution of Adiponectin
in HS Patients

in two subgroups using the median value of adiponectin con-

To better investigate the involvement of adiponectin in HS

adiponectin concentrations, patients with higher adiponectin

patients, we examined the oligomeric profile of this adipo-

concentrations (ie with values above the median) represented

kine through the visualization of HMW; MMW and LMW

subgroup 1 and patients with lower adiponectin concentra-

oligomers. Western blot evidenced that the HMW and

tions (ie with values under the median) represented subgroup

MMW adiponectin oligomers are increased in serum of HS

2. Statistical analysis performed using the univariate model

patients if compared to obese and healthy subjects (Figure 1,

showed that the patients with higher levels of adiponectin

P < 0.05).

(subgroup 1) have also significantly higher PDGF-BB and a

centration (27.8 μg/mL) as an arbitrary cut-off. According to

similar trend versus IL-13 (Table 3).

Cytokine Concentration in HS Patients
and Healthy Controls
To better explore the inflammatory milieu in serum from

Conclusions

HS patients, we analyzed a panel of 27 different cytokines

Hidradenitis (HS) is a severe chronic inflammatory skin

(PDGF-BB, IL1β, IL1ra, IL2, IL4, IL5, IL6, IL7, IL8, IL9,

disease primarily due to the alteration of immunity and to

IL10, IL12, IL13, IL15, IL17, Eotaxin, FGF, GCSF, GMCSF,

chronic inflammation [2,18]. A functional interconnection

INFγ, IP10, MCP-1, IP1α, IP1β, RANTES, TNFα, VEGF). We

between immune system and adipose tissue, link observed in

tested 30 HS patients and 39 controls. The results demon-

patients affected by metabolic disorders in which the dysreg-

strated that, among the others, PDGF-BB, IL-1β, IL-5, Il-6,

ulation of energy metabolism negatively affects the immune

4
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Table 2. Cytokine levels (pg/ml) in HS patients and healthy subjects.
Parameters

Controls (N 39)

HS patients (N 30)

P

F

17 (44%)

19 (63%)

0.10

M

22 (56%)

11 (37%)

Age, mean (±SD)

33.8 (6.8)

29.6 (13.5)

0.096

BMI, mean (±SD)

25.5 (3.7)

26.6 (3.8)

0.23

IL-1β, mean (±SD)

2.0 (0.5)

2.3 (0.5)

0.014

IL-12, mean (±SD)

11.3 (1.3)

13.5 (3.9)

0.002

IL-13, mean (±SD)

5.5 (1.1)

8.4 (4.1)

<0.001

IL-15, mean (±SD)

347.2 (25.0)

390.3 (38.4)

<0.001

IL-17, mean (±SD)

25.0 (3.9)

27.2 (5.2)

0.048

GM-CSF, mean (±SD))

12.8 (0.7)

14.5 (1.5)

<0.001

Sex N (%)

IFNγ, mean (±SD)

13.3 (3.1)

18.6 (4.7)

<0.001

MCP-1 (MCAF), mean (±SD)

36.9 (15.0)

56.1 (31.7)

0.001

RANTES, median (IQR)

6833.4 (5469.2, 8214.1)

45145.1 (20829.6, 93670.0)

<0.001

PDGF-BB, median (IQR)

1638.5 (1180.5, 1991.2)

2306.6 (1701.6, 3208.0)

<0.001

IL-1ra, median (IQR)

371.5 (333.0, 446.4)

333.0 (257.0, 400.0)

0.036

IL-5, median (IQR)

52.3 (49.0, 55.5)

58.5 (52.3, 67.1)

0.002

IL-6, median (IQR)

7.6 (7.0, 8.1)

9.0 (7.8, 10.2)

<0.001

VEGF, mean (SD)

417.6 (40.2)

452.3 (52.7)

0.003

BMI = body mass index; HS = hidradenitis suppurativa; SD = standard deviation. Acronym list: IL (interleukin); Granulocyte-Macrophage
Colony-Stimulating (GM-CSF); Interferon (INF); Monocytes Chemoattractant Protein(MCP); Platelet-Derived Growth Factor-BB

(PDGF-BB); Vascular Endothelial Growth Factor (VEGF).

Table 3. Univariate analysis of anthropometric, clinical parameters and cytokines levels (pg/ml)
on the basis of adiponectin levels: median value of adiponectin (27.8 μg/ml) was used as an
arbitrary cut-off.
Adiponectin ≤ 27.8
Parameters

Adiponectin > 27.8

P

N = 14

N = 16

M, N (%)

7 (50%)

4 (25%)

F, N (%)

7 (50%)

12 (75%)

Age, mean (±SD)

30.1 (12.1)

29.3 (15.1)

0.87

BMI, mean (±SD)

27.3 (3.7)

26.0 (4.0)

0.36

2984.9 (2226.8, 3463.2)

1823.9 (1306.3, 2507.5)

0.020

61.5 (55.5, 65.7)

55.5 (48.1, 68.1)

0.18

Sex

PDGF-BB, (median) (IQR)
IL-5, median (IQR)
IL-13, median (IQR)

8.8 (7.3, 9.7)

5.8 (4.9, 9.6)

0.05

14.7 (13.9, 15.5)

13.5 (12.7, 15.8)

0.15

I

5 (36%)

6 (38%)

0.98

II

5 (36%)

6 (38%)

III

4 (29%)

4 (25%)

GM-CSF, median (IQR)
Hurley

0.16

system and viceversa. Indeed, in obese or overweight people

component of the body protective systemic response to the

there is a greater frequency of autoimmune diseases such as

chronic inflammatory processes and immune system alter-

rheumatoid arthritis, type I diabetes and HS [24]. This func-

ations [17,18,21].

tional interconnection is guaranteed by the hormonal activ-

In this study, to investigate the nature of the inflammatory

ity of the adipose tissue through the secretion of adipokines

milieu in HS and the potential contribute of adipose tissue, we

such as adiponectin. In literature, numerous studies support

analyzed several cytokines focusing on the most abundant ad-

the hypothesis that high levels of adiponectin represent a key

ipokine, ie adiponectin and its oligomeric profile. Interestingly,
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we found increased levels of adiponectin and HMW oligo-

reported in one study [30]; in two other studies no statistical

mers in HS patients compared to both healthy and obese

difference was found [31,32].

subjects independently from BMI. To our knowledge, there

Finally, for the first time, we correlated cytokines expres-

are two studies describing adiponectin concentration in HS

sion level to adiponectin concentration. We found that adi-

that found decreased serum level of adiponectin in the pa-

ponectin correlates with PDGF-BB, and IL-13 but not with

tients [22,23]. The discrepancy with our results may be traced

IL-17, IL-1β, and INFγ suggesting that adiponectin function

back to clinical and biochemical differences of the considered

might be related to the innate immune system activation

patients: the study by Malara et al. analyzed patients with a

rather that the adaptive one, exerting anti-inflammatory ac-

very high BMI (33 versus 29.6 of our cohort), while Gonza-

tions. Previously, adiponectin has been demonstrated to di-

lez-Lopez considered a cohort of patients with a more severe

rectly and specifically bind PDGF-BB in smooth muscle cells

clinical phenotype of HS [22,23]. It is to notice, however, that

suppressing their proliferation and migration [33] suppress-

we excluded that BMI might represent a confounding factor

ing the development of atherosclerosis, promoting inflam-

for adiponectin expression in HS patients; indeed, HS patients

mation. Arita et al. demonstrated that the inhibitory effects

are more likely to have obesity and metabolic syndrome and

of adiponectin towards PDGF-BB result in suppression of

overweight people have a greater incidence of HS [24].

vasculogenesis and inflammation [33]. The association be-

In addition, although the significance of the molecular

tween adiponectin and PDGF-BB in HS patients suggests

distribution of adiponectin is still largely unknown, it has

that the adipokine probably counteracts the inflammatory

been shown that the HMW oligomers have a stronger bi-

process triggered by the disease.

ological meaning and is the most important contributor to

As IL-13 has been described as anti-inflammatory fac-

adiponectin functions [10]. Our findings that HS is associ-

tor in the adipose tissue, the direct correlation with ad-

ated with high circulating adiponectin levels, combined with

iponectin further confirms that adiponectin is acting as

a shift towards the HMW forms reinforce the hypothesis that

anti-inflammatory molecule [34]. In addition, IL-13 has been

adiponectin has a strong functional role in regulating inflam-

involved in the maintenance of macrophages in an anti-in-

mation in HS. The specificity of adiponectin role in HS is con-

flammatory state as M2 phenotype supporting the hypothe-

firmed also by the significant difference of its concentrations

sis that adiponectin might participate in the regulation of the

that we found in the two populations, HS and obese subjects.

innate immune response [35].

Next, in this study, we analyzed different cytokine expres-

There are two main limitations in the present study, one

sion previously reported to spill-over from the skin lesions

is the relatively small number of patients and the other is the

into the systemic circulation resulting in heightening risk for

absence of a large cohort of severe patients. In addition, the

systemic inflammation in HS patients [1]. Among the others,

great heterogeneity in age, gender, environmental factors and

we found that PDGF-BB, IL-1β, IL-5, Il-6, IL12, IL13, IL15,

potential comorbidities among the HS analyzed patients in

IL-17, GMCSF, INFγ, VEGF and MCP-1 levels are statisti-

different studies may be at the basis of the variability found

cally higher in HS patients while IL-1ra and RANTES levels

in the expression of cytokines.

are statistically lower in the serum of HS patients compared

In conclusion, our data confirmed that the complex net-

to healthy controls. Serum cytokine levels are very often al-

work that links together metabolism to immune homeostasis

tered in HS patients [25,23]. In accordance with our data,

is dysregulated in HS and that adiponectin and its HMW

the levels of the pro-inflammatory IL-17 cytokine, whose pro-

oligomers are not only actively involved in the HS but that

duction is made by neutrophils and Th17 cells, is increased

interacts with the complex inflammatory systemic milieu

in HS patients [26,27]. IL-17 is crucial in determining the in-

made by pro-inflammatory cytokines. In addition, the cor-

flammatory process of HS, inducing the expression of other

relation between adiponectin and PDGF-BB, and IL-13 ex-

pro-inflammatory cytokines, such as IL1β and TNFα and

tends the role of this adipokine in modulation of the immune

stimulating the activation of adaptive immune cells [1,28]. On

response suggesting that adiponectin might act regulating the

the other hand, one study found no differences in IL-17 lev-

innate immune system rather that the adaptive one. Further

els between patients and controls [29]. Regarding IFN-γ, no

researches are needed to clarify the complex inflammatory

statistically decrease was found in the serum of HS patients

milieu that characterizes HS syndrome.

while a significant difference was found in another study [7].
Although not significant, our data also evidenced that
IL-10 is higher in HS patients than in controls suggesting
that the immune system is compensating the dysregulation
in Th/Treg ratio typical of HS compatible with the mild phenotype of most of our patients. In accordance with our results, increased serum IL-10 levels compared to control was
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ABSTRACT

Introduction: Cutaneous tuberculosis is an uncommon form of tuberculosis, accounting for 1%-2%
of all forms of extra-pulmonary tuberculosis. Knowledge of the dermoscopic characteristics of different clinical types of cutaneous tuberculosis can help timely diagnosis resulting in better outcomes.
Objectives: To characterize the Dermoscopy findings in different clinical types of cutaneous tuberculosis in dark skin phototypes.
Methods: All clinically suspected and biopsy confirmed cases of cutaneous tuberculosis seen from
July 2019 through December 2021 were retrospectively recruited. Information including age, gender,
disease duration, site and morphology of lesions, and presence of concomitant tuberculosis elsewhere
was noted. Two investigators retrospectively reviewed the dermoscopic characteristics of these cases.
Results: Twenty-two patients comprised of 12 women and 10 men met the inclusion criteria. Lupus
vulgaris was the commonest presentation of cutaneous tuberculosis seen in 13 patients. Five had scrofuloderma, 2 had tuberculosis verrucosa cutis and 1 patient each had lichen scrofulosorum and papulo-
necrotic tuberculid. Yellow-orange structureless areas (100%), linear/dot vessels (100%), white scales
(92.3%), and white structureless areas (84.6%) were the predominant dermoscopy findings in lupus vulgaris. In scrofuloderma, linear vessels and white structureless areas were visible in all cases.
Dirty white scales with a papillated surface were characteristically seen in tuberculosis verrucosa cutis, with 1 of the 2 patients each showing vessels and yellow-orange structureless areas. White globules
with surrounding erythema were seen in lichen scrofulosorum and yellow-orange structureless areas
with keratin plugs in papulo-necrotic tuberculid.
Conclusions: A thorough understanding of the characteristic dermoscopy of cutaneous tuberculosis
can help suspect the diagnosis early resulting in better management opportunity.

Original Article | Dermatol Pract Concept. 2022;12(4):e2022203

1

Introduction

dermoscopy images were available. Dermoscopy was per-

Dermoscopy is widely used for diagnosing various inflam-

with iPhone 11 (12-megapixel camera; Apple Inc., Cupertino,

matory, neoplastic and pigmentary dermatoses. Its utility

California) attached to Dermlite DL200 hybrid (10x magni-

in suspecting infective as well as granulomatous diseases is

fication, 3Gen, San Juan Capistrano, California). Two inves-

progressively established. Cutaneous tuberculosis is an un-

tigators (RJ, PC) retrospectively reviewed the dermoscopic

common form of tuberculosis, accounting for 1%-2% of all

characteristics of these cases. The dermoscopy findings were

forms of extra-pulmonary tuberculosis, however the associ-

recorded following the standardized terminology according

ated morbidity warrants prompt diagnosis and treatment [1].

to the International Dermoscopy Society (IDS) consensus

In India, lupus vulgaris (LV) is the most frequent clinical type

document on dermoscopy in general dermatology (3). Sta-

reported in adults and scrofuloderma in children [2]. Knowl-

tistical analysis was performed using SPSS software (version

edge of the dermoscopy characteristics of different clinical

22; SPSS Inc.). Categorical variables were expressed as num-

types of cutaneous tuberculosis can help timely diagnosis re-

ber and percentage, and numerical data were expressed as

sulting in better treatment outcomes.

mean and standard deviation. Being a retrospective study in-

formed in these cases as a routine, and images were captured

stitutional review board approval was not required.

Objectives
To characterize the Dermoscopy findings in different clinical

Results

types of cutaneous tuberculosis in dark skin phototypes. The

Twenty-two patients with cutaneous tuberculosis, 12 women

available literature on the dermoscopy of diverse spectrum

and 10 men, met the inclusion criteria. LV was the common-

of cutaneous tuberculosis is limited; thus, the present study

est presentation of cutaneous tuberculosis seen in 13 pa-

was planned to bridge this knowledge gap.

tients. Five had scrofuloderma, 2 had tuberculosis verrucosa
cutis (TVC) and 1 patient each had lichen scrofulosorum and

Methods

papulo-necrotic tuberculid (PNT). The face was the most fre-

All clinically suspected and biopsy confirmed cases of cuta-

had facial lesions (Table 1). A primary focus was identified in

neous tuberculosis seen from July 2019 through December

the patient with PNT; however, no focus could be recognized

2021 (2 and a half years) were retrospectively recruited. De-

in the girl with lichen scrofulosorum despite an extensive

tailed information regarding age, gender, disease duration,

search. None of the patients with LV, scrofuloderma, and

site and morphology of lesions, and presence of concomi-

TVC had concomitant tuberculosis elsewhere. Dermoscopy

tant tuberculosis elsewhere was noted. The final analysis was

images were evaluated for the diverse morphology of cutane-

done only for cases where a skin biopsy was performed and

ous tuberculosis (Table 2).

quent site involved; 7 patients of LV and 4 of scrofuloderma

Table 1. Clinical and demographic characteristics of patients with cutaneous tuberculosis.
Type of
Cutaneous TB

Number
of cases

Male:
Female, N

Fitzpatrick
skin type, N

Age
Mean ± SD
(years)

Duration
Mean (range),
months

Site, N

Lupus vulgaris

13

4:9

III: 3
IV: 5
V: 5

33.7±18.9

11 (2-30)

Face (7)
Neck (1)
Upper limb (3)
Lower limb (2)

Scrofuloderma

5

3:2

III: 1
IV: 2
V:2

33.2±19.8

9.6 (6-12)

Face (4)
Neck (1)

Tuberculosis
verrucosa cutis

2

2:0

IV:1
V:1

17 and 42 years

24 and 36

Upper limb (2)

Lichen
scrofulosorum

1

Female

IV

12 years

9

Trunk &
Extremities

Papulonecrotic
tuberculid

1

Male

IV

32 years

4

Legs and feet

SD = standard deviation; TB = tuberculosis.
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Table 2. Dermoscopic characteristics of diverse
morphology of cutaneous tuberculosis.
Dermoscopic characteristics

Number (%)

Lupus vulgaris (N = 13)
• Yellow orange structureless areas
• Linear vessels with or without branches
• Dot vessels
• Black dot/ globules
• White lines
• White structureless areas
• Follicular plugging
• White scales
• Bluish hue
• Ulceration
• Perilesional white halo

13 (100)
11 (84.6)
3 (23.1)
5 (38.5)
10 (76.9)
11 (84.6)
8 (61.5)
12 (92.3)
4 (30.8)
3 (23.1)
7 (53.8)

Scrofuloderma (N = 5)
All patients presented with multiple discharging sinuses and
scarring. The mean age of patients was 33.2 years, with
a mean duration of lesions being 9.6 months (range 6-12
months). The most consistent dermoscopy findings were linear vessels with and without branches (100%), white structureless areas (100%), and yellow-orange structureless areas
(80%) (Figure 2, A and B). Sero-sanguineous crust representing the sinuses and orange-brown scales were appreciated in
60% of patients each (Figure 2, A and B).

Tuberculosis Verrucosa Cutis (N = 2)
Tuberculosis verrucosa cutis was the morphology of cuta-

Scrofuloderma (N = 5)
• Yellow orange structureless areas
• Linear vessels with or without branches
• Sero-sanguineous crust
• White structureless areas
• Orange-brown scale
• Ulceration

4 (80)
5 (100)
3 (60)
5 (100)
3 (60)
2 (40)

Tuberculosis verrucosa cutis (N = 2)
• Dirty white scale with papillated surface
• Dot and linear curved vessels
• Yellow orange structureless area
• Hemorrhagic crust

2 (100)
1 (50)
1 (50)
1 (50)

Lichen scrofulosorum (N = 1)
• White globules with surrounding
erythema
• Peripheral pigment network
• Focal white scale

Single
patient

Papulonecrotic tuberculid (N = 1)
• Yellow-orange structureless area
• Keratin plug

Single
patient

neous tuberculosis in two men aged 17 and 42 years. One
of them had the lesion for 2 years and the other for 3 years.
Both dermoscopically showed dirty white thick scales with a
papillated surface (Figure 2, C and D). However, only 1 had
the presence of dot vessels and curved vessels. Yellow-orange
structureless areas were visible in one of the patients.

Lichen Scrofulosorum (N = 1)
The 12-year-old-girl with lichen scrofulosorum presented
with multiple grouped skin-colored papules over the trunk
and extremities. On dermoscopy, numerous uniform follicular and non-follicular white globules with surrounding erythema and peripheral pigment network were seen
(Figure 3A). Some of the white globules had a central black
dot. White scales were appreciated focally.

Papulo-necrotic Tuberculid (N = 1)
The patient was a 32-year-old man with a primary focus of

Lupus Vulgaris (N = 13)

tuberculosis in the brain as a tubercular abscess. He presented

Eight patients had plaque type of LV and the remaining

and plaques over soles. Dermoscopy showed orange-brown

nodular type. Women (9) outnumber men (4), and the mean

structureless areas and keratin plugs (Figure 3. B and C).

with multiple purpuric macules and hyperkeratotic papules

age at presentation was 33.7 years. The mean duration of
illness was 11 months (range 2-30 months). Yellow-orange
structureless areas were consistently visualized in all cases of

Conclusions

LV; these represent the epitheloid granulomas seen on his-

The application of dermoscopy for granulomatous diseases

topathology (Figure 1, A-D). Linear vessels with and with-

is gaining recognition as it gives a swift clue to the diag-

out branches were appreciated in 11 (84.6%) patients and

nosis much before histopathology results are accessible. The

dot vessels in 3 (23.1%) patients. The focal white scale was

most available literature is on dermoscopy of LV, including

another frequent feature seen in 12 (92.3%) lesions. White

a significant case series from India of 19 cases [4]. For other

lines (unspecified) and white structureless areas were seen in

clinical types, there are anecdotal reports or small case series.

10 (76.9%) and 11 (84.6%) cases, respectively (Figure 1, A,

Here we report our experience with dermoscopy of distinc-

B and D). Follicular plugging was visible dermoscopically

tive morphological types of cutaneous tuberculosis seen over

in 8 (61.5%), and a peri-lesional halo of hypopigmentation

a 2 and a half year period. A total of 22 patients with a

was observed in 7 (73.8%) patients (Figure 1, A and D).

confirmed diagnosis of tuberculosis were seen over the study
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Figure 1. (A-D) Dermoscopy of lupus vulgaris showing yellow-orange structureless areas (black star), linear vessels with and without
branches (black arrow), white structureless areas (blue star) and lines (blue arrowheads), follicular plugging (black circle), white scales
(blue arrow), dot vessels (black square) and peri-lesional halo (blue rectangle). (A, inset) A well-defined plaque with atrophy and an
advancing erythematous margin

period. LV was the most typical clinical type encountered,

skin type IV/V, the yellow-orange hue was appreciable. A

followed by scrofuloderma.

retrospective study by International Dermoscopy Society

The hallmark of granulomatous disorders is yellow-orange

reports presence of an orange-yellow hue representing the

structureless areas representing the dermal granulomas seen

dermal granulomas in patients with Fitzpatrick skin type

histologically (Table 3) [5-7]. All the patients with LV, the ma-

V/VI. In their 12 reported patients with LV, focal bright areas

jority (80%) with scrofuloderma, and the single patient with

were seen in a majority [8]. Similar yellow-orange structure-

PNT in the presented series showed yellow-orange structure-

less areas are reported in TVC; however, it was evident only

less areas. Ankad et al, in their series of 19 cases with LV,

in 1 of our patients [9]. The presence of thick white adherent

reported the presence of yellow-white globules instead of the

scales and marked papillomatosis obscured their visibility in

yellow-orange structureless areas explained due to a predom-

the other. Lichen scrofulosorum did not reveal yellow-orange

inance of Fitzpatrick skin type IV/V in their patients [4]. Al-

structureless areas, possibly since the granulomas are more

though most cases in the current series also had Fitzpatrick

petite and centered on the hair follicles.

4
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Figure 2. Dermoscopy of scrofuloderma showing sero-sanguineous crust representing the sinus with yellow-orange structureless areas
(black star), white structureless areas (blue star) and linear vessels (black arrow) (A,B), clinical image showing a central sinus surrounded
by erythema and scarring (A, inset). Dermoscopy of tuberculosis verrucosa cutis showing thick dirty white scales (blue arrow), yellow
orange structureless areas (black star), white structureless areas (blue star) and dot/ curved vessels (blue square) (C,D), clinical image
showing hyperkeratotic plaque over middle finger (C, inset).

Linear vessels with or without branches were frequently

histopathologically with proliferating collagen bundles dis-

observed in LV and represent dilated capillary loops that ap-

tributed throughout the dermis. All cases of scrofuloderma

pear well focused because of their displacement towards the

also had white structureless areas corroborating the associ-

epidermis by the underlying granulomas. Vessels were appre-

ated scarring evident clinically.

ciated in all cases with scrofuloderma and TVC; however,

Follicular plugging in LV was reported to be higher in

PNT and lichen scrofulosorum lacked them. In lichen scrof-

the present series than in literature and was also appreci-

ulosorum, a few white globules showed peripheral erythema

ated in PNT [4]. The serosanguineous crust was noticed in

representing focal dilatation of the capillaries.

most patients with scrofuloderma and represented sinuses

White structureless areas indicating the dermal fibrosis

seen clinically; at places, there was an overlying hemorrhagic

and acanthosis are well reported in LV and were seen in most

crust. Dirty white thick scales covered the lesions of TVC,

LV lesions in the written series. 76.9% of patients also had

making visualization of underlying structures difficult. The

linear white streaks arranged haphazardly and correlated

short curved and dot vessels were only visible in one case
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Figure 3. (A) Dermoscopy of lichen scrofulosorum with monomorphic white clods, some having a central black dot (black circle) and
some peripheral erythema (black square) and increased surrounding pigment network (black star), inset showing grouped papules over
trunk. (B,C) Dermoscopy of papulo-necrotic tuberculid showing yellow-orange structureless areas (black star), inset showing purpuric
macules over soles and keratin plugs (black circle) with inset showing hyperkeratotic papules.

Table 3. Histopathological correlation for dermoscopy characteristics.
Dermoscopy characteristic

Histopathological correlate

Yellow-orange structureless areas

Dermal granulomas

Linear vessels

Dilated dermal capillaries pushed up by granuloma

White structureless areas

Dermal fibrosis and acanthosis

White lines

Dermal collagen bundles with a parallel orientation

Follicular plugs

Keratin in follicular infundibulum

Scales

Hyperkeratosis

focally. Inconspicuous vessels have been reported by Jakhar

structureless areas and lines appear significant. In scrofu-

et al in TVC, with the prominent finding in their case being

loderma additionally, serosanguineous crust representing

a yellow-red background, papillated surface, and dirty thick

the sinuses is noteworthy. Thick white scales and papillo-

scales [9]. Pale monomorphic grouped white globules with

matosis obscure sub-surface changes in TVC. Occasionally

peripheral erythema and hyperpigmentation seen in our pa-

focal curved/dot vessels can be appreciated. Grouped mono-

tient with lichen scrofulosorum have been reported in the

morphic white globules with a central black dot and sur-

past [10,11]. However, we could not appreciate telangiecta-

rounding erythema and hyperpigmentation symbolize lichen

sias as reported in the literature.

scrofulosorum. Yellow-orange structureless areas and kera-

Dermoscopy of various morphologies of cutaneous

tin plugs are appreciable in PNT. A thorough understanding

tuberculosis appears noteworthy. For LV, yellow-orange

of the characteristic dermoscopy of cutaneous tuberculosis

structureless areas, well-focused linear vessels, and white

seems necessary, especially for dermatologists working in the

6
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endemic region. The written case series attempts to bridge
the existing gaps in the knowledge about dermoscopy of various clinical morphologies of cutaneous tuberculosis.
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ABSTRACT

Introduction: Hidradenitis suppurativa (HS) is a chronic and systemic inflammatory disease that
extends beyond the skin. The role of gut microbiome (GM) alterations in the pathogenesis of inflammatory and autoimmune disorders is remarkable.
Objectives: Based on the hypothesis that dysbiosis in the GM may trigger systemic inflammation
in the pathogenesis of HS, this study aimed to investigate whether the GM is altered in HS patients
compared with healthy subjects.
Methods: In the present case-control study, fecal samples from 15 patients with HS and 15 age- and
sex-matched healthy individuals were collected and analyzed using 16S rRNA-based metagenomic
analysis, New Generation Sequencing (NGS). The V3 and V4-hypervariable regions of the bacterial
16S rDNA gene were amplified from all samples and sequenced by the Illumina MiSeq platform. Bioinformatics analyses were performed in QIIME2.
Results: Shannon alpha diversity index showed significantly reduced diversity in HS patients (P =
0.048). Bray-Curtis Dissimilarity and Jaccard Distance revealed that the gut microbial composition of
HS patients was significantly distinctive from that of controls (P = 0.01 and P = 0.007, respectively).
The relative abundance of unclassified Clostridiales, unclassified Firmicutes, and Fusicatenibacter in
HS was significantly lower than that in controls (P = 0.005, P = 0.029, and P = 0.046, respectively).
Conclusions: This study indicated that significant alterations in the GM of HS patients could play a critical
role in the pathogenesis of HS and might be a trigger for systemic inflammation. Increased understanding of
the pathogenesis of HS will shed light on the new potential therapeutic targets and novel treatment options.
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Introduction

any infections, previous gastrointestinal tract surgery, and

Hidradenitis suppurativa (HS) significantly impacts patients

HS was based on clinical criteria [15]. The severity of the

quality of life with its chronic and relapsing course and sub-

disease was evaluated by Hurley Stage, modified Sartorius

optimal response to therapy [1]. The etiopathogenesis of

Score, and International Hidradenitis Suppurativa Severity

the disease has not been elucidated yet. However, it is clear

Score System (IHS4) [16]. Patients and healthy controls were

that HS is not simply an inflammatory skin disorder, but a

not given dietary restrictions before stool sampling. In order

systemic inflammatory disorder [2]. Its associations with

to assess the possible effect of obesity, smoking status, and

inflammatory and autoinflammatory disorders, increased

current treatment on gut microbiome profile, fecal samples

levels of inflammatory cytokines in sera of patients, and

of HS patients were stratified by body mass index (BMI),

γ-secretase complex mutations leading to impaired notch

smoking, and current treatment status.

signaling pathway may suggest a systemic inflammation that
distant skin sites might trigger [3].
Recently, a term called “gut-skin axis” has been introduced and highlighted a potential link between the gut

malignancy were included in the study. The diagnosis of

This study was approved by the Hacettepe University Non-Interventional Clinical Research Ethics Board
[24.07.2018, GO 18/62925]. Written informed consent was
obtained from all subjects prior to their enrollment.

microbiome and the skin through complex immune mechanisms [4]. The gut microbiome refers to the whole genome of

Fecal Sample Collection

the residential microbial community in the human intestine.

Fecal samples from all participants were collected in sterile

An altered gut microbiome is involved in the development

containers. Then, all samples were transferred to a freezer

of multiple immune-mediated and inflammatory disorders,

within 60 minutes of collection and stored at −80°C until

especially of inflammatory bowel diseases (IBD), by disrupt-

analyzed with New Generation Sequencing (NGS).

ing the balance between pro-inflammatory and anti-inflammatory/regulatory immune cells [5,6]. Many studies have

DNA Extraction

revealed dysbiosis, alterations in the gut microbiome, in in-

Total DNA extraction from 30 fecal samples was performed

flammatory and autoimmune skin disorders such as acne,

using The Biospeedy® DNA Isolation Kit (Bioeksen R&D

rosacea, atopic dermatitis, and psoriasis [7-10]. However,

Technologies) according to the manufacturer instructions.

studies exploring the gut microbiome alterations in patients

Feces (200 mg) was transferred to 300 µL of buffer (200

with HS are scarce in the literature [11-14].

mM Tris-HCl, pH 8.0; 20 mM EDTA; 10% Triton X-100)
and 0.1-mm glass bead containing tubes and homogenized

Objectives

at 6000 rpm for 1 min. 0.1 µL lysozyme (200 μg/μL) was

In the present study, we hypothesize that the gut microbiome

Subsequently, 250 µl lysis buffer (0.5 μg /μl Proteinase K,

of patients with HS is different from that of healthy people.

5% Tween® 20, 3M Guanidinium thiocyanate, 20 mM

Therefore, in this study, we aimed (1) to evaluate the gut mi-

Tris-HCl, pH 8.0) was added to the sample and incubated

crobiome of patients with HS, (2) to compare it with healthy

at 70°C for 15 minutes and then 95°C for 5 minutes. After

subjects, and (3) to evaluate the relationship between fecal

incubation, one volume of isopropanol was mixed with the

microbiome and obesity, smoking status, and treatment con-

sample, passed through silica columns by centrifugation, and

dition of HS patients.

washed twice with washing buffer (20 mM NaCl, 2 mM Tris

added to the sample and incubated at 37°C for 15 minutes.

-HCl, pH 7.7, 80% v/v ethanol). DNA was eluted with 50

Materials and Methods

µL 100 mM Tris-HCl (pH) and stored at -20°C until an-

Study Population

and quality of isolated DNA in samples, and their suitability

alyzed. Spectrophotometric methods measured the amount

The study was conducted over the period from August 2018

to the next steps was tested. Next molecular processes were

to May 2019 at the Dermatology Department in Hacettepe

performed with DNA with OD260 / OD280 ratio of 1.8-2.0

University and enrolled 30 participants, including 15 pa-

and OD260 / OD230 ratio of 2.0-2 and at least 10 ng/ul

tients with HS and 15 age- and sex-matched healthy controls

(preferably 50-300 ng / µL) concentrations.

without HS and any other skin diseases. Patients with HS
and healthy subjects who were between the ages of 18-65

16S rRNA Amplification

years, without any systemic antibiotic therapy, probiotics, or

The amplification of the V3 and V4-conserved re-

prebiotics use in the last 3-months, who were not on a cur-

gions of bacterial 16S rRNA were performed by poly-

rent specific diet (vegan, vegetarian, gluten-free diet), who

merase chain reaction (PCR) using Illumina adapter

did not have concomitant systemic inflammatory disease,

overhang

2

nucleotide

16S

rRNA-specific

sequences,
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5’-TCGTCGGCAGCGTCAGATGTGTATAAGAGA-

One-sample t-test, Mann-Whitney U test, PERMANOVA,

CAG-CCTACGG GNGGCWGCAG-3’and 5’-GTCTCGT-

and Kruskal-Wallis test were used for statistical significance

GGGCTCGGAGATGTGTATAAGAGACAGGACTACH-

analysis. Statistical significance was set at P < 0.05.

VGGGTATCTAATCC-3’ for the forward and the reverse
primer, respectively. The first PCR was performed using the
Biospeedy® Proof Reading DNA Polymerase 2× Reaction
Mix (Bioeksen R&D Technologies) with 200 nm of each
primer. Reactions were followed by exposure to 95°C for
3 minutes, 25 cycles of 95°C for 30 seconds, 55°C for 30
seconds, and 72°C for 30 seconds, and finally at 72°C for 5
minutes. In order to verify the size (~550 bp), the products
were moved on an agarose gel and purified using Biospeedy®
PCR Product Purification Kit (Bioeksen R&D Technologies).
The dual indices and Illumina sequencing adapters were attached to the purified PCR products via second PCR using
the Nextera XT Index Kit (Illumina Inc.) following the program of 95°C for 3 minutes, 8 cycles at 95 °C for 30 seconds,
55 °C for 30 seconds, 72 °C for 30 seconds and 72 °C for
5 minutes. Finally, the products were purified again using
Biospeedy® PCR Product Purification Kit (Bioeksen R&D
Technologies). The size of the final library (~630 bp) was
verified by using Bioanalyzer DNA 1000 chip. The dilution
of the final library to 4 nM was performed by adding 10 mM
Tris (pH 8.5), and the 5 μL aliquots were mixed for pooling libraries. Pooled libraries were denatured with NaOH to
prepare for cluster generation and sequencing, diluted with
hybridization buffer (HT1) and denatured with heat before
the MiSeq sequencing. The 16S rDNA gene amplification
products were sequenced on Illumina MiSeq Reagent Kit v3.

Bioinformatics and Statistical Analyses

Results
The Characteristics of Participants
We enrolled 15 patients with HS and 15 age- and sex-matched
healthy controls in this study. All subjects were Turkish in
origin and coming from exact geographical locations. The
characteristics of study groups are shown in Table 1.

Fecal Microbiome Analysis Between HS
and Healthy Groups
Community Richness and Diversity
The alpha-diversity of the gut microbiome was significantly
lower in HS patients than healthy individuals (Shannon index, P = 0.048). The Simpson, ACE, Chao, and Faith phylodiversity indices of HS patients were lower than those of
controls; however, the differences were not statistically significant (P > 0.05) (Figure 1).
The gut microbiome composition in HS patients was
significantly distinct from healthy controls. The results of
Bray-Curtis and Jaccard Dissimilarity indices showed significantly different clustering of HS patients and healthy subjects based on PERMANOVA statistical analyses (P = 0.01
and P = 0.007, respectively), indicating that the bacterial
community structure in HS is different from that in healthy
controls (Figure 2).

The raw sequence data were processed using QIIME2

Overall Taxonomic Analysis of HS Patients
and Controls, Distribution at the Phylum Level

v2019.1 software. First, the barcode and the primers were

The gut microbiome of both HS patients and healthy controls was

trimmed, and unique sequences were identified. Pre-clustering
prevented redundancy. UCHIME was used for the removal
of chimeras. Next, the sequences were classified using a classifier within QIIME2. The references and taxonomy files
were obtained from the QIIME2 database. After picking operational taxonomic units (OTU) at 97% sequence similarity
and taxonomic assignments using the QIIME2 and SILVA
rDNA database, the OTUs were binned into phylotypes.
Alpha diversity and beta diversity were calculated with
QIIME2 v2019.1 software. The alpha diversity is defined as
the diversity within a community and was calculated using
Shannon, Simpson’s, ACE, Chao, and Faith Phylogenetic diversity indices. The beta diversity is defined as the distance
between communities and was calculated by Bray-Curtis dissimilarity and Jaccard distance and represented in a three-

largely dominated by Firmicutes (relative abundance 92.64%
vs. 93.10%), Bacteroidetes (5.35% vs. 4.64%), Actinobacteria
(0.95% vs. 1.23%), unclassified Bacteria (0.4% vs. 0.54%),
Proteobacteria (0.52% vs. 0.4%) and Verrucomicrobia (0.52%
vs. 0.4%). The proportions of rare phyla including Synergystetes, Tenericutes, Fusobacteria, Candidatus_Saccharibacteria,
Acidobacteria, Chloroplast, and Cyanobacteria were present at
much lower levels. Firmicutes was the most predominant phylum among all relatively abundant dominant taxa in HS and
healthy controls. The overall microbial composition of each
group at the phylum level is represented in Figure 3. The phylum unclassified Bacteria was significantly reduced (P = 0.032)
in the HS group compared to the healthy control, whereas other
phyla showed no significant difference.

analyses were performed using Statistical Package for Social

Overall Taxonomic Analysis of HS Patients
and Controls, Distribution at the Genus Level

Sciences version 20.0 (SPSS Inc., Chicago, IL, United States)

Lachnospiraceae_unclassified, Ruminococcaceae_unclas-

and MINITAB 17 software (Minitab Ltd. Co., Coventry, UK).

sified, Clostridiales_unclassified, Roseburia, Gemmiger,

dimensional Principal Coordinate Axis on EMPeror. Statistical
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Table 1. Characteristics of hidradenitis suppurativa patients (N = 15) and healthy individuals
(N = 15) included in the study.
Characteristic

HS patients (N = 15)

Healthy controls (N = 15)

10 / 5

10 / 5

33.23 ± 12.29 (18-57)

33.23 ± 12.29 (18-57)

28.63 ± 5.7
5
3
7

24.7 ± 2.37
11
3
1

0.026a

13.13 ± 11.79
13
2

4.93 ± 9.97
4
11

0.011a

24 ± 9.9 (15-48)

-

Male / Female (N)
Age, years, mean ± SD (range)
BMI, mean ± SD
Healthy weight (N)
Overweight (N)
Obese (N)
Cigarette pack year, mean ± SD
Current smoker (N)
Non-smoker (N)
Disease onset, years, mean ± SD (range)
Family history (N)

5 / 15

Hurley stage (N)
I
II
III

P

-

2
10
3

Modified Sartorius Score
IHS4 score, mean ± SD
Mild (N)
Moderate (N)
Severe (N)
Visual Analoge Scale, mean ± SD (range)

48.6 ± 33.6

-

21.87 ± 15.25
0
4
11

-

7.53 ± 1.76 (5-10)

-

5 / 10
4
1

-

Medication use (N)
Systemic retinoids
Adalimumab

BMI = body mass index; HS = hidradenitis suppurativa; IHS4 = International hidradenitis suppurativa severity score system; SD = standard
deviation, a P < 0.05.

7,6
7,4

SHANNON DIVERSITY INDEX

7,2
7,0
6,8
6,6
6,4
6,2
6,0
5,8
5,6
5,4

HEALTHY CONTROL (n=15)

HIDRADENITIS SUPPURATIVA (n=15)

Figure 1. Alpha diversity of the gut microbiome of HS patients and healthy subjects. Shannon index box
and whiskers plots showed significantly reduced alpha diversity in HS patients (P = 0.048). HS = hidradenitis suppurativa.

4

Original Article | Dermatol Pract Concept. 2022;12(4):e2022191

Axis 2 (7.931 %)

Axis 1 (9.696 %)

HS (n=15)
Healthy (n=15)

Axis 3 (7.519 %)

Figure 2. Beta diversity of the gut microbiome of HS patients and healthy subjects. Each data point represents
an individual sample. Jaccard Dissimilarity Index showed significantly different microbiome clustering of HS
patients and healthy subjects (P = 0.007) presented through principal coordinate Axis 1, indicating that the
bacterial community structure in HS is different from that in healthy controls. HS = hidradenitis suppurativa.
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Figure 3. Relative abundance of the gut microbiome distribution at the phylum level. The phylum Bacteria_unclassified was significantly reduced (P= 0.032) in the HS group compared to the healthy controls, whereas other
phyla showed no significant difference. * P < 0.05 HS = hidradenitis suppurativa.
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Coprococcus, Blautia, Ruminococcus2, Fusicatenibacter,

genus level showed no significant taxa alterations among

Faecalibacterium, Dorea, Firmicutes_unclassified, Dial-

non-obese and obese, non-smokers and smokers, and treat-

ister, and Ruminococcus were main genera (>1%) in both

ment naïve and under treatment groups.

groups. In HS and control groups, Lachnospiraceae_unclassified (28.85% vs. 27.35%), Ruminococcaceae_unclassified
(10.68% vs. 11.54%), Clostridiales_unclassified (7.90% vs.

Conclusions

9.07%), and Roseburia (9.96% vs. 8.66%) were the four

Based on our hypothesis that the gut microbiome of patients

commonest genera. Among all genera, the relative abun-

with HS is different from healthy people, we conducted a

dance of Clostridiales_unclassified, Firmicutes_unclassified,

16S rRNA-based metagenomics analysis of fecal samples in

and Fusicatenibacter in HS was significantly lower than in

patients with HS and demonstrated a dysbiotic state in HS

controls (P= 0.005, P= 0.029, and P= 0.046, respectively)

patients. We showed significantly decreased alpha diversity of

(Figure 4).

gut microbiome in patients with HS, indicating lower bacterial
community richness than healthy controls. In addition, bacte-

Analysis of Fecal Microbiome When Stratified
by BMI, Smoking Status, and Treatment
of HS Patients

rial community structure, beta diversity, was significantly different between patients with HS and healthy controls.
Previous studies on gut microbiome alterations in HS

Shannon and Simpson diversity indices showed no signifi-

patients are summarized in Table 2 [11-14]. Kam et al and

cant differences between non-obese and obese, non-smokers

McCarthy et al showed decreased alpha diversity in HS pa-

and smokers, and treatment naïve and under treatment

tients in line with our results [12,14]. However, the bacte-

groups analyzing alpha-diversity (P= 0.536 and P= 0.281,

rial community structure of HS patients was different from

P=0.076 and P=0.076, P=0.440 and P=0.254, respectively).

that of healthy people only in McCarthy et al study [14].

Fecal microbiome composition evaluated by Bray-Curtis and

When we compared the bacteria distribution at the phylum

Jaccard Dissimilarity indices was not significantly different

level, there was no significant difference other than unclas-

among non-obese and obese, non-smokers and smokers,

sified bacteria phylum between HS and healthy subjects in

and treatment naïve and under treatment groups (P=0.656

our study. On the other hand, our results indicated that the

and P=0.73, P=0.883 and P=0.729, P=0.391 and P=0.648,

abundance of three genera had been significantly reduced in

respectively). Taxonomic analysis at the phylum and the

HS patients: unclassified Clostridiales, Fusicatenibacter, and

Ruminococcus

1.44%
1.31%

Dialister

1.43%
1.28%
9.07%
7.90%

Firmicutes_unclassified*
Dorea

1.62%
1.54%
5.35%
5.15%

Faecalibacterium
Fusicatenibacter*
Ruminococcus2
Blautia
Coprococcus
Gemmiger

3.00%
2.51%
2.42%
2.78%
2.31%
2.49%
5.39%
4.81%
4.98%
4.90%
8.66%
9.96%

Roseburia

9.07%
7.90%

Clostridiales_unclassified*

11.54%
10.68%

Ruminococcaceae_unclassified

27.35%
28.85%

Lachnospiraceae_unclassified
0%

5%

10%
Control (n=15)

15%

20%

25%

30%

35%

HS (n=15)

Figure 4. Relative abundance of the gut microbiome distribution at the genus level. The relative abundance of three genera: unclassified
Clostridiales, unclassified Firmicutes, and Fusicatenibacter in HS was significantly lower than that in controls (P = 0.005, P = 0.029, and
P = 0.046, respectively). * P < 0.05 HS = hidradenitis suppurativa.
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Table 2. Gut microbiome studies conducted with HS patient.

Study
participants
Present
study

Ethnicity

15 HS vs. 15 All
HC
Caucasians

The minimum
time interval
between
Current
Method
antibiotic
treatment
of the gut
usage and
status of
microbiome
sample
participants
analysis
collection

Main findings on the
relative abundances
of gut bacteria
in HS patients in
comparison to
healthy controls

Alphadiversity

Betadiversity

Decreased
alpha-diversity in Shannon index
No significant results
in Simpson,
Faith’s
phylodiversity, ACE,
and Chao
indices

Significantly
different
bacterial
compositions in
Bray-Curtis and
Jaccard
Dissimilarity Indices

4 patients on Fecal
systemic ret- samples
inoid and
16S rRNA
1 patient on
anti-TNF-α
therapy

3 months

Eppinga 17 HS vs. 33 76% of HS
et al,
HC
and HC are
2016
Caucasians
[11]

1 patient on
anti-TNF-α
therapy

Fecal
samples
Quantitative
PCR

8 weeks

-

Kam
et al,
2021
[12]2

Not
specified

Fecal
samples
16S rRNA

4 weeks

Decreased
alpha-diversity in Shannon index
No significant
results in
the number
of observed
OTUs

No significant
differences
in UniFrac
distance
matrices

Decreased relative
abundance of phylum
Firmicutes
Increased relative abundance of Bilophila and
Holdemania
Decreased relative
abundance of Lachnobacterium and
Veillonella

1 patient on
anti-TNF-α
therapy
9 patients
on topical
therapy

Fecal
samples
16S rRNA

8 weeks and 7
days

No significant results
in bacterial
richness,
Shannon
and, inverse
Simpson
Indices

No significant differences in
Bray-Curtis and
Jaccard
Dissimilarity Indices

Increased relative abundance of Robinsoniella,
Sellimonas, Eggerthella,
Flavonifractor, Oscillibacter, Lachnıclostridium, and Romboutsia
Decreased relative abundance of
Parasporobacterium
Decreased relative abundance of
Christensenellaceae,
Lachnospiraceae, and
Porphyromonaceae

3 HS vs. 3
HC

AfricanAmerican:
3 and
Hispanic: 0
in HS group
AfricanAmerican:
2 and
Hispanic: 1
in the HC
group

Lam et 17 HS vs. 20 13 Caucaal, 2021 HC
sians in the
[13[]
HS group
and 15
Caucasians
in the HC
group

Decreased relative
abundance of phylum
Unclassified_bacteria
Decreased relative
abundance of 3
genera: Clostridiales_unclassified, Firmicutes_unclassified, and
Fusicatenibacter

- No difference in the
relative abundance of
Faecalibacterium prausnitzii or Escherichia coli

HC = healthy controls; HS = hidradenitis suppurativa; out = operational taxonomic unit; rRNA = ribosomal ribonucleic acid; TNF = tumor
necrosis factor.

unclassified Firmicutes. Various taxa alterations have been

without concomitant inflammatory bowel diseases (IBD):

noted in studies conducted with HS patients, and there was

Faecalibacterium prausnitzii and Escherichia coli. The study

no common bacterial taxa alteration between our study and

reported significantly reduced Faecalibacterium prausnitzii

the other study results (Table 2) [11-14]. These differences

in solely psoriasis patients, psoriasis with IBD patients, and

between study results in taxa distribution could be attributed

IBD patients. In addition, the study showed a significant re-

to ethnic diversity and consequently different dietary habits

duction in the abundance of Faecalibacterium prausnitzii in

of the study samples [17].

patients with concomitant IBD and HS. However, there was

Eppinga et al investigated the abundance of two species

no significant difference in Faecalibacterium prausnitzii in

in the gut microbiome of psoriasis and HS patients with and

patients with solely HS.11 Compatibly, the abundance of the
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genus Faecalibacterium was not different between HS and

literature show the effect of smoking on the gut microbiome.

healthy subjects in our study.

These studies have found an association between smoking

The gut microbiome plays a critical role in human health

status and gut microbiome composition, which is that the

through the development of immune responses mediated by

composition of the gut microbiome of smokers is different

metabolic products and inflammatory signaling pathways

from that of non-smokers [33-35]. In our study, there were

[18]. It has been shown that commensal bacteria produce

no significant differences neither in diversity nor taxa dis-

immunomodulatory metabolites, particularly short-chain

tribution between the gut microbiome of obese and healthy

fatty acids (SCFAs) like butyrate, propionate, and acetate.

subjects or the gut microbiome of smokers and non-smokers.

These metabolites have anti-inflammatory actions mediated

Several limitations of this study should be noted. First,

by G-protein coupled receptors and contribute to the epithe-

we could not perform a power analysis, and the sample size

lial barrier integrity [19]. Short-chain fatty acids producing

was small in study subgroups. Larger sample size should be

bacteria induce peripheral T-regulatory cells (Tregs), elimi-

concluded with more significant results in future studies.

nate the Th17/Th1 response and provide a balance between

Second, although we excluded participants using antibiotics,

pro-inflammatory and anti-inflammatory immune cells

probiotics, prebiotics, and on a specific diet, not following

[6,20-23]. Some bacterial taxa are well-characterized with

a standard diet among participants may have affected the

their anti-inflammatory properties. For example, Firmic-

composition of the gut microbiome. Third, there were five

utes phylum is known for its anti-inflammatory actions via

HS patients under treatment during fecal sample collection

producing SCFAs [18]. Three genera, unclassified Clostridi-

in our study. We did not find significant differences in di-

ales, Fusicatenibacter, and unclassified Firmicutes that were

versity and bacteria distribution between patients under and

shown to be decreased in our study, belong to Firmicutes

without treatment. Nevertheless, the inclusion of patients

phylum. Faecalibacterium prausnitzii and Roseburia species

with similar treatment status is warranted to understand

are other well-known anti-inflammatory bacteria and play a

better the gut microbiome's role in the pathogenesis of HS.

critical role in IBD [24,25]. The relative abundance of Fae-

This study indicated that significant alterations in the

calibacterium and Roseburia was not different between the

gut microbiome of HS patients could play a critical role in

gut microbiome of patients with HS and healthy controls.

the pathogenesis of HS. These findings also provide further

However, decreased abundance of Fusicatenibacter was re-

insights that the gut–skin axis contributes to the pathogen-

markable in HS patients. Fusicatenibacter saccharivorans is a

esis of chronic inflammatory skin disorders. Further inves-

recently isolated and cultured bacterium and a strain of Clos-

tigations are required to explain the connections between

tridium subcluster XIVa that induces Tregs and produces bu-

the gut microbiome and the pathogenesis of HS. Increased

tyrate and other SCFAs [26,27]. A recent study has reported

understanding of the pathogenesis of HS will shed light on

that F .saccharivorans decreased in patients with active ulcer-

the new potential therapeutic targets, and novel treatment

ative colitis (UC), and there is a negative correlation between

options such as probiotic and prebiotic supplementation or

the abundance of Fusicatenibacter saccharivorans and UC

even fecal microbiome transplantation will arise in the man-

activity [28]. Therefore, a lower abundance of unclassified

agement of this challenging chronic skin disorder.

Clostridiales, Fusicatenibacter, and unclassified Firmicutes in
the gut microbiome of patients with HS may be a triggering
factor for systemic inflammation through decreased SCFA
production and dysregulation of inflammatory mechanisms,
which lead to a shift toward a pro-inflammatory state.
Seven of 15 HS patients included in our study were obese,
and 13 out of 15 patients with HS were current smokers.
Obesity is a common comorbidity in patients with HS and is
considered a risk factor in the development of HS along with
smoking and aberrant regulation of innate immunity [15,29].
Gut microbiome alterations may underlie a common pathophysiological process for HS, obesity, smoking, and aberrant
immune response by producing various microbial metabolites and consequent inflammation. Recently, several studies
in humans and animal models have shown the gut microbiome impact on obesity, and dysbiosis of the gut microbiota is
closely associated with obesity [30-32]. A few studies in the
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ABSTRACT

Introduction: Hidradenitis suppurativa (HS) is a chronic inflammatory skin disorder of the hair
follicle characterized by intense discharge and pain. Recently, HS intrinsic association with neuropsychiatric disorders has become a focus of attention, and bipolar disorder (BD) emerged as a relevant
topic for such an association.
Objectives: This study aimed to evaluate BD prevalence among HS patients and present the HS and
BD overlap patients demographics, detailed clinical characteristics with a discussion on aggravating
factors.
Methods: A retrospective chart review of 247 HS outpatients (Group-1) identified nine patients with
BD. The frequency of BD in HS patients is compared to psoriasis patients (Group-2) and controls
(Group-3) in age- and gender-matched groups. The demographic and clinical features of the 9 patients
revealing HS-BD co-existence were analyzed.
Results: BD (N = 9) was the 7th most common co-morbidity in the HS cohort. The frequency of BD
is detected as 3.6% in group 1, 0.7% (N = 1) in group 2, and 0.6% (N = 1) in group 3, respectively.
Group 1 demonstrated an increased prevalence of BD compared to other groups (P = 0.001). Of the
9 patients revealing HS and BD co-existence, 66.6% were active smokers, 66.6% were obese and
44.4 % had metabolic syndrome.
Conclusions: This study results reveal that the prevalence of BD in HS patients is higher than psoriasis
patients and controls. The pathogenetic mechanisms underlying BD and HS co-existence needs to be
investigated further.
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Introduction

the University of Health Sciences between September 2018

Hidradenitis suppurativa (HS) is a highly painful and ex-

a retrospective chart review to extract the variables of inter-

tremely destructive, inflammatory skin disease of the hair

est, including the patients demographic and clinical features

follicle with substantial negative psychosocial impacts on

(age, gender, age of onset, disease duration, Hurley stage,

patients. Many HS patients suffer from psychiatric condi-

International Hidradenitis Suppurativa Severity Score Sys-

tions, such as depression, anxiety, impaired self-esteem, and

tem (IHS4), accompanying medical co-morbidities, particu-

stigmatization. Therefore, a psychiatric evaluation of HS

larly psychiatric disorders, medications). The patients in this

patients is strongly recommended [1]. Through the evalua-

manuscript have given informed consent to publication of

tion of neuro-psychiatric disorders in HS patients, bipolar

their case details.

disorders (BD) have just begun to attract attention [2,3].

and November 2020 were included. The authors conducted

Besides, two study groups, including age- and gender-

HS and BD are relatively common conditions affecting

matched patients, were enrolled. These groups were com-

more than 1% of the population for each condition. The on-

posed of psoriasis patients (group-2) and patients admitted

set of these chronic, fluctuating diseases is typically in young

with a non-inflammatory skin disease (eg, xerosis, tinea

adulthood and both are considered as leading causes of dis-

pedis, and localized dermatitis) to the outpatient clinic of the

ability among young people [4-6].

same tertiary center (group-3).

A substantial proportion of BD patients report a positive

Among the selection of the study population, all of the

family history for BD connoting the contribution of genetics;

psoriasis patients received at least one systemic agent, inclu-

however similar to HS, the multifactorial model including

ding conventional drugs or biologic agents. Only the cases

gene environment interactions is accepted as the best concept

with missing data were excluded from the overall study

to explain BD etiopathogenesis [7]. Furthermore, numerous

population, and no additional specific exclusion criteria

associations have been purported between bipolar disorder

were used.

and other medical co-morbidities including cardiovascular
disorders, diabetes and obesity [8-11]. The higher prevalence

The authors analyzed patients revealing BD and HS
co-existence, particularly for possible aggravating factors.

of these medical co-morbidities in BD is principally explained

The National Cholesterol Education Program (NCEP)

via three perspectives including the adverse effects of phar-

Adult Treatment Panel III (ATP III)-2001 Metabolic Syn-

macological treatments, genetic vulnerability, and lifestyle

drome Diagnosis Criteria was implemented to evaluate

(eg smoking, malnutrition, and sedentary life-style) [4,12].

metabolic syndrome as it is the most cited definition for

Population-based studies were conducted to search for an

metabolic syndrome.

intrinsic relationship between HS and BD with conflicting results [2,3,13]. Some studies reported a remarkably increased

Statistical Analysis

prevalence of BD among HS patients; however, others did not

Statistical analyses were performed using the Statistics Pack-

confirm such an association. Lithium, one of the most effec-

age for the Social Sciences (SPSS) for Windows version 22.0

tive treatments for the prevention of both manic and depres-

(IBM, Armonk, NY, USA). Numerical variables were pre-

sive episodes is also acknowledged as an extrinsic factor to

sented as mean ± SD or median (min-max). Categorical vari-

exacerbate HS lesions [14]. Additionally, similar to BD, smok-

ables were shown by number and percentage. P < 0.05 was

ing and obesity are strongly linked to HS pathogenesis (4). BD

considered significant in all comparisons.

and HS are complex traits influenced by numerous common

This study must recruit 59 individuals for each group

genetic variants; however, the existence of a genetic associa-

to have 80% power with 5% type I error level to detect

tion between HS and BD has nott been investigated [15,16].

clinically significant difference of 1% prevalence when the
expected value in the control group is 1%.

Objectives
This study aimed to evaluate BD prevalence among HS

Results

patients and present the HS and BD overlap patients’ demo-

A total of 247 HS patients (group 1), consisting of 105

graphics, detailed clinical characteristics with a discussion

females and 142 males, between 14-68 years of age (mean

on aggravating factors.

age: 33.48 ± 11.6 years), were eligible for inclusion in the
study. The mean disease duration was 7.3 ± 6.9 years (range

Methods

0-35). Of 247 patients, 186 (75,3%) and 14 (5,6%) were

The patients diagnosed and followed up in the HS outpa-

14,3 (range 1-90) pack-year smoking history. The mean body

tient clinic of Gülhane Training and Research Hospital of

mass index (BMI) was 28.6 ± 6,8 (min-max:14,8-85) and

2

active and ex-smokers respectively with an average of 12,7 ±
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Table 1. Demographic and clinical characteristics of 247 HS patients
Demographic and clinical characteristics of 247 HS patients
Gender (female/ male)

105 / 142

Age, years (mean±SD) (min-max)

33.48±11,6 (14-68)

Mean disease duration, years (mean±SD) (min-max)

7.3±6,9 (0-35)

Active smokers (%) / packet-year (mean±SD) (min-max)

75 /12.7±14.3 (1-90)

Body mass index (mean±SD) (min-max)

28.6±6.8 (14,8-85)
82, 33.2%
81, 33.8%
84, 34.0%

Hurley stage (N/%)
I
II
III
N (%)
Diabetes mellitus
Hypertension
Spondyloarthropathy/ arthritis
Hyperlipidemia
Familial Mediterranean Fever
Chronic cardiac disease
Bipolar disorder
Thyroid disease

N( %)
Psoriasis
Crohn disease
Pulmoner disease
Down syndrome
Pyoderma gangrenosum
Vitiligo
Multiple sclerosis

31 (12.5)
16 (6.4)
15 (6.0)
12 (4.8)
10 (4.0)
10 (4.0)
9 (3.6)
8 (3.2)

5 (2.0)
4 (1.6)
4 (1.6)
2 (0.8)
2 (0.8)
1 (0.4)
1 (0.4)

N = number of patients; SD = standard deviation; % percentage of patients.

33.2% (N = 82) of the patient BMI were over 30. The dis-

was present in 4/9 (44.4%) of the patients with HS and

tribution of Hurley staging was as follows: stage I (N = 82,

BD. Totally (88.8%) 8 of the HS patients had moderate to

33,2%), stage II (N = 81, 33,8%), and stage III (N = 84,

severe HS according to the Hurley stage and IHS4 scores.

34%). Among 15 co-morbidities detected within the current

The median disease duration of HS and BD was as fol-

th

HS cohort, BD was the 7 most common, encountered in 9

lows, 6 (min-max:4-20, interquartile range [IQR]: 11) and

(3.6 %) patients (Table 1).

7 (min-max:2-16, IQR: 10.5) Of the HS patients, 5 were

The authors reviewed psoriasis patients (group 2,

on adalimumab and 4 were on doxycycline. Of nine cases

N = 135) and patients without an inflammatory skin dis-

with HS and BD, 4 (44.4%) had concurrent metabolic syn-

order (group 3, N = 152) for the presence of BD. Only one

drome. Most frequently used current medications for BD in

patient had BD diagnosis per group 2 (0.7%, N:1/135) and

HS patients were lithium (N = 5/9) and sodium valproate

group 3 (0.6%, N:1/152).

(N = 4/9), respectively. Of 9 HS patients, 6had been pre-

The patient in group 2 was a 40-year-old male. He had

scribed lithium previously, and 3/6 (50%) reported exacer-

been diagnosed with psoriasis 9 years ago and BP onset was

bations under lithium. Because of uncontrolled BD despite

noted within the following year. His BMI was 33.9 and he

multiple treatments, lithium had to be continued in two of

had never smoked before. He revealed chronic plaque psori-

these 3 patients who described exacerbations.

asis without psoriatic arthritis. His previous medical history
was unremarkable. The initial treatment choice for this patient was methotrexate which was replaced by certolizumab

Conclusions

pegol injections due to inefficacy. Psoriasis Area Severity In-

In the current study, the prevalence of BD was 3,6 %.

dex [PASI] score reduced from the baseline value of 8 to 1.5

BD frequency was significantly higher in the HS cohort than

th

on the 6 month of certolizumab pegol treatment.

the psoriasis cohort and control patients. Physicians dealing

The dermatological diagnosis of the BD case in the con-

with HS patients are familiar with psychiatric complaints,

trol group was basal cell carcinoma. The prevalence of BD in

occasionally leading to anxiety and depression [17-19].

the HS cohort (3.6%) was 4.5 and 6 times higher than in the

HS substantial burden on quality of life measures has been

psoriasis cohort (0.7%) and controls (0.6%) (P = 0.001 for

proposed as the principal causal factor for the association of

Group1-2 and Group 1-3).

HS and psychiatric co-morbidities [19,20].

Table 2 exhibits the demographic and clinical character-

Associations between several endocrinologic, meta-

istics of 11 patients with BD.The majority of the p
 atients

bolic and rheumatological disorders and HS reveal that

with BD were male (N=7/11). Similarly, 6/9 of the patients

HS is more than skin deep [21]. Deciphering the interdis-

with HS and BP were male. Family history of HS or BD

ciplinary links is essential for HS optimal management and
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3

-

Family history BD

Trigliceryde (mg/dL)

HDL-c (mg/dL)

a

a

10

12

Doxy

Lithium,
sodium
valproate,
quetiapine,
bupropion

Duration of HS/
psoriasis (years)

Duration of BD (years)

Current treatment-HS

Current treatment-BD

P2

P3

P4

-

HT, DM,
spondylarthritis,
FMF

Trifluoperazine
hydrochloride,
Venlafaxine

Lithium,
quetiapine

Lithium,
Ziprasidone
hydrochloride

DM, HL

Doxy, surgery

2

20

11

2

+

103

+

32

320

98

+

29,4

-

+

F

43

ADA,
2 years

2

6

18

3

+

188

-

34

430

115

+

29,2

-

-

M

33

ADA, 2 years

7

4

15

3

+

91

-

35

179

94

-

36,1

+

-

M

52

P5

P6

Doxy
Sodium
valproate,
aripiprazole

-

Lithium,
lamotrigine

HL, HT
glaucoma

6

6

4

2

+

81

-

40

235

115

-

30.7

+

-

M

30

ADA,
4 years

10

20

14

3

-

95

+

35

175

84

+

30

-

-

F

59

P7

P8

Hypertrigly
ceridemia

Sodium
valproate,
fluoxetine

Lithium,
Risperidone

HT

ADA,
6 months

4

0,5

12

3

-

99

-

43

259

122

-

35,4

_

+

M

33

ADA,
6 months

16

5

9

3

+

121

+

40

391

135

+

37.0

+

+

M

40

P9

-

Sodium
valproate

Sodium
valproate

-

Certolizumab
pegol

6

9

Current
PASI:1.5
-

-

-

-

-

-

-

-

23.5

-

-

M

40

P10

Doxy

15

12

3

2

-

73

-

59

194

110

-

43,6

+

+

F

33

a

NCEP-ATPIII MS: Presence of at least 3 of the 5 items marked.

-

Lithium

-

12

-

-

-

+

-

-

-

-

-

-

22.3

-

-

F

37

P11

Ada = adalimumab; BD = bipolar disorders; BMI = body mass index; doxy = doxycycline; F = female; M = male; P = patient; P1-P9 = hidradenitis suppurativa; P10 = psoriasis; P11 = basal cell carcinoma

-

6

IHS4 score

Co-morbidities

1

Hurley stage

89

+

Fasting glucose (mg/dL)

-

30

225

87

-

Active smoker

a

Blood pressure
>130/85 mmHg

a

Waist circumference (cm)

a

NCEP-ATPIII MS

25,7

-

Family history HS/psoriasis

a

M

Gender

BMI

45

Age (years)

P1

Table 2 Demographic and clinical characteristics of patients with bipolar disorders in Group 1 (HS patients), Group 2 (psoriasis patients) and Group 3
(control group).

determining novel treatment strategies. In this study, the HS

lesions in 25% and 75% of the patients [2]. In the current

patients with BD were analyzed in detail for the presence of

study, six of nine BD patients with a history of lithium use

common predisposing factors. Of these 9 patients, 4 (44.4%)

experienced HS exacerbations. Accordingly, a key question

had metabolic syndrome (Table 2). Three (33.3%) patients

for the physicians encountering HS and BD co-existence is as

were overweight, and 6 (66.6%) patients BMI were over 30.

follows: should lithium be avoided in these cases even in the

Furthermore, 6 (66.6%) of them were active smokers. These

earliest stages of HS to prevent HS progression? The correct

findings suggest the contribution of extrinsic factors to the

response relies on each patient’s individual features and the

HS-BD co-existence. Among psychiatric research, genome

interdisciplinary interactions. Considering other treatment

wide association studies (GWAS) have introduced interest-

options may be more appropriate, if not, indeed required for

ing perspectives on the intricate relationship of psychiatric

BD management. However, in the current cohort, three cases

disorders with concurrent co-morbidities, especially obesity

never used lithium. Additionally, six cases defined HS onset

and metabolic syndrome [22].

before or concurrent with BD diagnosis, highlighting addi-

On the other hand, more recently, HS and neuropsychi-

tional factors’ contribution.

atric disorders’ possible intrinsic relationship has become a

Some immunological studies have highlighted the in-

focus of attention. Genetic studies point out shared patho-

creased level of tumor necrosis factor-alpha (TNF)-α, soluble

genesis for HS and Alzheimer disease (AD), both revealing

interleukin (IL)-2 receptor, soluble TNF receptor 1 (TNFR1),

mutations within the adjacent parts of the gamma-secretase

IL-26 and IL-6 levels in BD, just as HS [2,8,29]. HS is dis-

gene [23]. However, population-based studies do not d
 etect

tinguished among other inflammatory skin diseases related

an increased risk of AD in HS patients [[24,25]. This is

to the substantially increased cytokine burden [30]. Thus,

not surprising considering the relatively younger age of

the CNS effects of the altered cytokine pattern may be more

HS patients.

pronounced compared to other inflammatory skin diseases.

BD increased prevalence among HS patients emerged as

Upon study design, to search for the confounding role of

another relevant topic to search for an intrinsic relationship.

chronic inflammation on BD, the authors selected the age-

For the 9 patients revealing HS-BD co-existence, 4 (44.4%)

and gender-matched controls from psoriasis patients, the

had a positive family history for HS and 4 (44.4%) had a

prototypic chronic inflammatory skin disease which is also

positive family history for BD. Only two (22.2%) patients

linked to metabolic syndrome and obesity [31]. Moreover,

reported a positive family history for both BD and HS.

another control group was assigned among outpatients with-

Scarce data exist on the co-existence of HS and BD.

out a chronic inflammatory skin and/or systemic disease.

Initially, Tzur Bitan et al. reported a sevenfold increase

The results of the study pointed out an increased prevalence

in the prevalence of BD among HS patients (0.7%, 29 of

of BD in only HS patients but not psoriasis patients com-

4,191) compared with controls (0.1%) in a nationwide

pared to that of the control group.

population-based study [2]. In another large cohort, BD

The association between the inflammatory cytokines

prevalence in HS was 0.6% (9 of 1,411 HS patients) [3].

and BD warrants further investigation related to both di-

BD frequency in HS is relatively lower in these two studies

agnostic and also possible therapeutic insights. Due to the

compared to the current research [2,3]. On the contrary, a

shared immunologic pathways, a single immunomodulatory

Finnish nationwide registry study indicated a higher figure

drug has the potential to relieve both HS and BD symptoms.

of 3.1% in HS patients, similar to the current study results

While the anhedonia symptoms of the patients with bipolar

[4]. The apparent differences between these studies reveal the

I/II depression improved significantly under infliximab [32],

requirement of an additional evaluation for the study region

no clinical improvement was evident in resistant depression

baseline characteristics. Studies related to BD in Turkey have

with infliximab in two other placebo-controlled clinical tri-

exhibited a similar prevalence to those in other countries

als [33,34]. Even if there is no clinical benefit, a considerable

[26,27]. Turkey is considered one of the countries with the

reduction in highly sensitive C-reactive, TNFR1, and nuclear

lowest prevalence of mental disorders [28]. Geographic loca-

factor-kappa B (NF-κB) proteins were remarkable for bipo-

tion cannot explain BD increased prevalence in the current

lar depression [34,35].

study. Instead, it may be related to our department character-

Currently, the only FDA-approved treatment for HS is

istics as a referral center with higher awareness and clinical

adalimumab [1]. Although the direct efficacy of adalim-

experience for HS patients.

umab on BD has not been reported, the available data from

Lithium effect on HS is possibly patho-physiologically

Crohn disease, rheumatoid arthritis, and ankylosing spon-

related to acneiform eruption induction [2]. Benhadou et

dylitis cohorts receiving adalimumab report lower depres-

al detected exacerbations in eight of nine HS patients who

sion scores, improvement in somatic symptoms, and mental

were prescribed lithium for BD. Lithium was suggested as

scores amelioration [36]. In the current study, 5/9 patients

the potential cause for the initiation and worsening of HS

with BD and HS have been taking adalimumab for 6 months
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to 4 years. Authors observations for these 5 patients upon
physician-patient interactions can be reported as a remarkable improvement for both diseases during adalimumab

2.

treatment, but without any objective assessments for BD.
However, attributing all improvements to adalimumab in
BD does not seem appropriate as all five patients have con-

3.

tinued psychiatric drugs simultaneously for the treatment of
BD (Table 2). Additionally, the improvement of underlying
disease severity and quality of life measures under adalimumab treatment will undoubtedly affect BD positively.

4.

The current study period comprises the pandemic period. Therefore, the results of the study offered the chance

5.

to observe the disease course of COVID-19 in HS patients,
apart from revealing the frequency of BD in HS patients.
Although the course of COVID-19 in HS patients was not
an outcome measure for this study, the authors observations
are the line with the findings of the recent report by Dewigne

6.

et al and support that the prevalence of COVID-19 is not
higher in HS patients, despite the many accompanying med-

7.

ical comorbidities and risk factors in HS [37]. During the
period of this study, only 1 patient in our HS study group
(N = 247) died in the intensive care unit due to COVID-19.

8.

This case had concomitant rheumatoid arthritis and familial
Mediterranean fever and was under 6-month certolizumab
pegol treatment for HS.

9.

The small sample size and the retrospective nature were
the major limitations of the current study. Since our center is
a referral tertiary healthcare institution with special HS outpatient clinic, this affects the generalizability of our results.

10.

However, from a deductive perspective, we believe that this
case series will complement the available nationwide surveys
on this relatively novel subject to provide essential insights.

11.

The current retrospective analysis results verify that the
prevalence of BD in HS patients is higher than psoriasis patients and controls. Another factor to keep in mind is that

12.

the real-life prevalence of BD in HS could be higher than
expected due to the underdiagnosis of HS. Different aspects
of this co-existence need to be elucidated in the future with
an ideal treatment strategy to prevent these patients from

13.

lithium-induced exacerbations. A detailed understanding of
the common immunologic and possibly genetic alterations
in both diseases seems crucial in identifying a targeted therapy or optimal treatment combination in patients with

14.

BD and HS.
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ABSTRACT

Introduction: Trans-epidermal drug delivery, using “laser-assisted drug delivery”, or micro-needling,
are new treatment modalities, that can improve drug penetration into skin in treatment of alopecia
areata patients.
Objectives: To evaluate the use of fractional carbon dioxide laser versus micro-needling in
trans-epidermal delivery of triamcinolone acetonide and platelet rich plasma in alopecia areata
treatment.
Methods: Interventional comparative study carried out on 60 patients, randomly divided into four
equal groups. Group I: Fractional Carbon dioxide laser and triamcinolone acetonide. Group II:
micro-needling with Dermapen and triamcinolone acetonide. Group III: fractional carbon dioxide
laser and platelet-rich plasma. Group IV: micro-needling with Dermapen and platelet-rich plasma.
Patients were evaluated clinically, using Severity of Alopecia Tool score and hair regrowth scale, and
dermoscopically.
Results: In all treatment groups, there was improvement in the Regrowth scale, with statistical significance between the different groups at fourth (P = 0.001) and last (P = 0.008) visits, with highest,
most significant changes in Pen-Steroid group. Comparing Regrowth scale at last visit, results were in
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favor of Dermapen, compared to Carbon dioxide laser for trans-epidermal drug delivery (P = 0.023);
and in favor of triamcinolone acetonide, compared to platelet-rich plasma as topical medication
(P = 0.015). Dermoscopic signs of improvement included decrease in black dots, and appearance of
Upright r egrowing hairs (P < 0.001).
Conclusions: Micro-needling and fractional carbon dioxide laser are effective tools for trans-epidermal
drug delivery for Alopecia areata treatment. Micro-needling for delivery of Triamcinolone acetonide
showed best treatment outcomes. Dermoscopy is highly beneficial in evaluating treatment response in
alopecia areata.

Introduction
Trans-epidermal drug delivery (TED) depends on 
using
ablative method (CO2 laser, erbium lasers or 

ablative
radiofrequency), to create vertical channels through the


Closed envelope method was used to randomly distribute
the patients over the study groups. The study included four
groups, 15 patients each:
Group I: Fractional Carbon dioxide laser (CO2 Laser)
and triamcinolone acetonide (TrA; 10mg/ ml) [1,4]:

epidermis. This is followed by applying a medication

Fractional CO2 laser was used in ablative mode, using

(eg triamcinolone actenoide, platelet rich plasma) that is deliv-

(ATL-250 laser): 10,600nm CO2 medical laser system built

ered through these channels into the skin. “Laser-assisted drug

by Advanced Technology Laser Company, Ltd., Shanghai,

delivery” is the specific use of lasers for TED. Micro-needling

China. Scanning mode was used with the following param-

technique can be used for the same purpose [1].

eters: power of 20 Watts, density of PPI 4 (pulses per inch,
i.e. array density), and pulse duration/time on of three mil-

Objectives

liseconds. One pass was applied to the treated area without

The aim of this study is to evaluate the use of fractional

Scanning area was set to square shape, ratio 9/9, and size

carbon dioxide laser versus micro-needling in trans-epidermal

100%. In smaller patches, dimensions were modifiable.

delivery of triamcinolone acetonide and platelet rich

Immediately after the laser pass, TrA solution was dripped

plasma in alopecia areata (AA) treatment, clinically and

on the treated area and spread evenly using the blunt end

dermoscopically.

of syringe.

gaps between pulses, overlap of about 20% was allowed.

Group II: Micro-needling with Dermapen and triamcino-

Methods

lone acetonide (TrA; 10 mg/ml) [5]:

Patients Group

with 2-2.5 mm long needle depth. The speed of the needles’

This interventional comparative study was carried out

movement and of the Dermapen movement was adjusted to

on 60 patients, of either sex, presenting with AA to the

the patient’s tolerance to pain. The desired end point was

Dermatology, Venereology and Andrology outpatient and


minute pinpoint bleeding points or mild erythema. TrA was

Hair clinics in the Main University Hospital. The local Ethics

applied before, during and after performing micro-needling.

Committee approved the study, and all procedures were in

Group III: Fractional carbon dioxide laser (CO2 Laser)

accordance with the Helsinki Declaration of 1975, as revised

Dermapen with a 36-needle disposable tip was used,

and platelet-rich plasma (PRP) [6]:

in 2000. All patients signed an informed written consent.

The same laser parameters as group I were used, followed

Assent was obtained from minors, and their parents signed

by application of freshly prepared PRP. PRP was prepared

written consents.

using double-centrifugation protocol, which results in higher

The inclusion criteria were patients with AA of both sexes,

platelet concentrations, compared to single centrifugation

aged 6-60 years, not responding to treatment (topical and/

protocol [7]. For PRP, 10 cc of venous blood were collected

or systemic) for at least 3 months, and off treatment for at

from antecubital vein under aseptic conditions, into tubes

least 1 month, prior to the study. The exclusion criteria [2,3]

containing sodium citrate (10:1) as anticoagulant. The initial

included AA with spontaneous hair regrowth, active scalp

centrifugation (“soft”/ light spin) was done at 2000 rpm for

inflammation, other scalp or hair diseases, history of hyper-

5 min. The second centrifugation step (heavy / “hard” spin)

trophic scar or keloid, bleeding disorders, and long-term use

was carried out at 4000 rpm for 15 min.

of anti-coagulant therapy. Pregnant and lactating females
and immunocompromised patients were excluded.

2

Group IV: Micro-needling with Dermapen and P
 lateletrich plasma (PRP) [2,5]:
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Micro-needling was performed as Group II; however, diluted TrA was substituted by PRP.

Results

For all groups:

Demographic Data (Table (1))

Each patient received four treatment sessions, spaced

Table (1) represents different demographic data and p
 atients

three weeks apart [1,2,5] , followed by a follow up visit, four

details, with no significant difference between all groups.

weeks after the last treatment session. Prior to the procedure

There was no significant difference between the stud-

topical anesthetic cream, (pridocaine2.5% + lidocaine 2.5%)

ied groups as regards the Baseline Hair loss, using SALT

was applied under occlusion for 15-60 minutes. Patients

score [8,9].

were instructed not to wash their scalp on the treatment
day. No treatments for the alopecia were allowed. Topical

Baseline and Follow-up SALT Scores

post-procedure care, including topical antibiotics, emollient

There was no significant difference in SALT score at baseline

or sunscreen could be used.

between the 4 groups.

On the first visit, thorough history was taken, followed

However, SALT score at last follow-up visit showed sta-

by clinical and trichoscopic evaluation [2-4,8]. Trichoscopic

tistically significant difference between the different groups

evaluation [9-11] was performed using a DermLite® DL4

(P = 0.005). Eighty percent of patients in Pen-Steroid group

(3 Gen), at 10× magnification in polarized mode.

improved to SALT S0 (no hair loss), compared to only 40%
of patients in CO2-Steroid and Pen-Steroid groups, and only

Patient Evaluation

13.3% in the CO2-PRP group. Pen-Steroid group showed

The patients were assessed clinically and dermoscopically for

significantly higher improvement compared to CO2-PRP

signs of hair regrowth at each visit, and at the follow up visit.

group (P = 0.001).

Using Samsung J5 Pro 13-megapixel camera with F1.7 lens,
serial digital photographs (clinical and dermoscopic) of the

Rate of Hair Regrowth (Figures 1-5)

alopecic patches were taken prior to commencement of the

Over subsequent visits, in all treatment groups, there was a

treatment, during the treatment sessions and at the end of

shift in the RGS towards higher scores with improved hair

the treatment. Two independent investigators evaluated the

regrowth percentages. However, this improvement showed

photographs.

statistical significance between the different treatment

Severity of Alopecia Tool (SALT) score at baseline, at

groups only at fourth (P = 0.001) and fifth (P = 0.008) visits.

each visit, and at end of study, and hair regrowth scale,

At fourth visit, Pen-Steroid group showed maximum im-

were used to calculate treatment response [2,8]. Global

provement with 53.3% of patients scoring RGS4, followed

assessment score [8] was used to assess the overall im-

by Pen-PRP group (40% of patients), then CO2-Steroid

provement, taking into account extent and density of

group (33.3% RGS4+5), and finally CO2-PRP group with

regrowth by SALT score: A0 = no change or further loss,

only 13.3% of patients. The difference between Pen-Steroid

A1 = 1-24% regrowth, A2 = 25-49% regrowth, A3 =

group and CO2-PRP group was significant (P = 0.003). At the

50-74% regrowth, A4 = 75-99% regrowth, and A5 = 100%

final follow up visit, Pen-Steroid group showed maximum

regrowth. 
According to the 
Regrowth scale (RGS), the

improvement with 80% of patients scoring RGS5, followed

degree of clinical improvement was evaluated according to

by Pen-PRP and CO2-Steroid group (40% of patients), and

a 6-point semi-quantitative score: RGS 0 (re‐growth <10%),

finally CO2-PRP group with 13.3% of patients. The differ-

RGS1 (re‐growth 11%‐25%), RGS2 (re‐growth 26%‐50%),

ence between Pen-Steroid group and CO2-PRP group was

RGS3 (re‐growth 51%‐75%), RGS4 (re‐growth ≥75%), and

statistically significant (P < 0.001).

RGS5 (re‐growth =100%) [12].
Any side effects like atrophy and telangiectasia were

Hair Regrowth Score (RGS) at the End of Study

observed, clinically and dermoscopically. Patient satisfac-

Improvements in RGS at the end of study, were in favor of

tion with results of the procedure was graded as satisfied,

using Dermapen for TED (mean RGS 3.93 ± 1.66), com-

fair, and unsatisfied. Pain during procedure was graded as:

pared to CO2 laser (mean RGS 3.13 ± 1.68) , with P = 0.023.

no pain - mild -moderate -severe- pain as bad as it could

Moreover, higher RGS were obtained with TrA as topical

be [13].

medication (mean RGS 4.0 ± 1.53), compared to PRP (mean
RGS 3.07 ± 1.76), with P = 0.015.

Statistical Analysis
Data were fed to the computer and analyzed using IBM SPSS

Dermoscopic Evaluation (Table (2); Figures 6-8)

software package version 20.0. (IBM Corp). Significance of

At baseline, most common dermoscopic findings were black

obtained results was judged at 5% level.

dots, in 65% of patients, yellow dots and white dots in 45%
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Table 1. Comparison between the four studied groups according to demographic data.
Steroid CO2
(N = 15)

Steroid Pen
(N = 15)

PRP CO2
(N = 15)

PRP Pen
(N = 15)

Test of
Significance

No.

%

No.

%

No.

%

No.

%

Male

6

40.0

9

60.0

6

40.0

10

66.7

Female

9

60.0

6

40.0

9

60.0

5

33.3

<15

5

33.3

2

13.3

2

13.3

3

20.0

15 – 30

8

53.3

6

40.0

7

46.7

2

13.3

>30

2

13.3

7

46.7

6

40.0

10

66.7

<2 Y

7

46.7

9

60.0

6

40.0

9

60.0

≥2 y

8

53.3

6

40.0

9

60.0

6

40.0

<6 months

8

53.3

6

40.0

7

46.7

12

80.0

6 - 1Y

7

46.7

9

60.0

7

46.7

3

20.0

>1 Y

0

0.0

0

0.0

1

6.7

0

0.0

First attack

7

46.7

6

40.0

5

33.3

6

40.0

Recurrent

8

53.3

9

60.0

10

66.7

9

60.0

Type of AA
Patchy
Ophiasis
Subtotalis
Universalis

11
3
0
1

73.3
20.0
0.0
6.7

14
0
1
0

93.3
0.0
6.7
0.0

11
2
2
0

73.3
13.3
13.3
0.0

13
0
2
0

86.7
0.0
13.3
0.0

χ =10.065

9
6

60.0
40.0

9
6

60.0
40.0

8
7

53.3
46.7

11
4

73.3
26.7

χ2=1.340

P

Sex
χ2=3.404

0.333

Age (years)
χ2=10.849

(MC)
0.075

Duration (years)
χ2=1.802

0.614

Present episode (months)
χ2=8.192

(MC)
0.135

No of relapse
χ2=0.556

2

0.907

(MC)
0.214

Family history
Negative
Positive

0.720

Hair loss (%)
Min. – Max.

1.0 – 100.0

1.0 – 80.0

2.0 – 80.0

2.0 – 80.0

Mean ± SD.

12.80 ± 24.65

11.47 ± 19.50

16.60 ± 25.99

13.53 ± 20.53

Median (IQR)

4.0
(2.50 – 12.50)

4.0
(3.0 – 12.0)

7.0
(5.0 – 8.0)

5.0
(3.0 – 12.0)

0.802
H=0.996

H = H for Kruskal Wallis test; IQR = Inter quartile range; MC = Monte Carlo.

of patients, exclamation mark hairs in 38.3%, and the least
common finding was vellus hair in 11.7% of patients.

Yellow dots were present at baseline in all groups, and
decreased with treatment, but without statistical significance.

Black dots were present at baseline in all groups, and

The decrease in white dots at end of treatment was sig-

their incidence decreased with treatment. This decrease in

nificantly better in Pen-steroid group compared to the other

black dot, indicating improvement, was statistically signifi-

three groups (P = 0.002). White dots disappeared in 53.3%

cant in all groups (CO2-Steroid group P = 0.008, Pen-Steroid

of affected patients in Pen-steroid group (P = 0.008), com-

group P = 0.002, Pen-PRP group P = 0.031), except in the

pared to only 13.3% in CO2-PRP and Pen-PRP groups, and

CO2-PRP group.

none of the affected patients in the CO2-Steroid group.

Exclamation mark hairs were present at baseline in all
groups, as third most common dermoscopic finding, and

Vellus hairs showed no statistically significant difference
in occurrence, along sessions.

decreased with treatment, especially in Pen-Steroid group

Upright regrowing hairs were the most consistent fea-

(p = 0.002), where the exclamation mark hairs completely

ture to indicate hair regrowth. It started to appear after

disappeared in all patients, after the third treatment session.

the first treatment session, in most patients in all 4 groups,

4
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MEANOF HAIR REGROWTH SCALE (RGS)

5
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STEROID CO2
STEROID PEN
PRP CO2
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3

2

1

0
2ND
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Figure 1. Comparison between the four studied groups according to hair regrowth scale (RGS) over the treatment course.
PRP = platelet-rich plasma.

Figure 2. Pen-Steroid group. (A) At baseline. (B) At last follow up visit with complete hair regrowth (100%), hair regrowth scale
score 5.

with a statistically significant increase in all study groups

hairs, which was significantly higher than only 13.3% of

(P < 0.001).

patients in CO2-PRP group (P = 0.008). Also, patients who

Terminal hairs, also started to appear after first treatment

showed pig tail hairs in Pen-PRP group where significantly

session, indicating hair regrowth. There was statistically

more compared to CO2-PRP group (53.3% versus 13.3%,

significant rise from baseline to follow up, in all treatment

P = 0.020).

groups (P < 0.001 in CO2-Steroid, Pen-Steroid and Pen-PRP
groups; P = 0.002 in CO2-PRP group).
Pig tail hairs appeared transiently in the course of treatment. In Pen-Steroid group 60% of patients showed pig tail

Original Article | Dermatol Pract Concept. 2022;12(4):e2022196

The study procedure caused no complications that could
be observed by dermoscopy. However, telangiectasia and areas of fibrosis, due to previous intralesional steroid injection,
could be visualized dermoscopically.

5

Figure 3. Pen-PRP group. (A) At base line. (B) At 3rd visit. (C) At 4th visit. (D) At last follow-up visit with
complete hair regrowth (100%), hair regrowth scale score 5.

Relation Between Clinical Response and
Dermoscopic Features at Baseline (Table 6)
Amongst all 60 patients, presence of black dots at baseline,

Responders were those with hair regrowth ≥ 75%
(ie ≥ RGS 4/ global assessment score A4) [14].

could not indicate response to treatment. However, pres-

Onset of Dermoscopic Improvement

ence of Exclamation mark hairs at base line was signifi-

Most patients across all treatment groups showed first

cantly related to response (P = 0.024), where it was present

signs of dermoscopic improvement after first treatment

in 48.7% of responder patients, compared to only 19% of

session. Out of the 30 patients receiving TrA, 86.7%

non-responder ones. Yellow dots were significantly related

showed dermoscopic improvement after first treatment

to poor response to treatment (P = 0.003), present in 71.4%

session, compared to 80% of the 30 patients receiving

of non-responder patients at baseline, compared to only

PRP, without statistical significance. The number of pa-

30.8% of responder ones. White dots and vellus hairs were

tients in Dermapen groups, who showed dermoscopic im-

represented insignificantly among responder patients and

provement after first treatment session, was significantly

non-responder ones at baseline.

higher than in CO2 groups (P = 0.010). This indicates that

6
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Figure 4. CO2-Steroid group. (A) At baseline. (B) At last follow up visit with complete hair regrowth (100%), hair regrowth scale score 5.

Figure 5. CO2-PRP group. (A) At baseline. (B) At last follow-up visit with complete hair regrowth (100%), hair regrowth scale score 5.

Dermapen might show faster improvement, compared to

significantly higher (P = 0.046), than CO2 groups (80.0%

fractional CO2.

versus 56.7%).

Onset of Hair Growth Clinically
Seventy percent of patients in Steroid groups started to

Relation Between Onset of Dermoscopic and
Clinical Improvement

show hair regrowth after first treatment session versus

Across all 60 patients included in the study, 82% who

66.7% in PRP groups, without statistical significance.

sowed dermoscopic improvement after first session also

The number of patients in Dermapen group, who started

showed clinical hair regrowth after first session (statistically

to show hair regrowth after first treatment session, was

significant).
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Table 2. Agreement (sensitivity, specificity and accuracy) for Exclamation mark hairs and
Yellow Dots.
Non responders
(n = 21)
1st

Responders
(n = 39)

No.

%

No.

%

No

17

81.0

20

51.3

Yes

4

19.0

19

48.7

No

6

28.6

27

69.2

Yes

15

71.4

12

30.8

Sensitivity

Specificity

PPV

NPV

Accuracy

48.72

80.95

82.61

45.95

60.0

30.77

28.57

44.44

18.18

30.0

Exclamation mark hairs

Yellow Dots

PPV: Positive predictive value
NPV: Negative predictive value

Figure 6. Pen-Steroid group: Black dots and Exclamation mark hairs. (A) At baseline. (), (B) Disappearing at 4th follow up visit (), that features mainly upright regrowing and terminal hairs.
† Black dot
** Exclamation mark hairs

Figure 7. Pen-PRP group: Black dots and Exclamation mark hairs. (A) At baseline. ( (B) Significant decrease at 4th follow up visit (), with
appearance of upright regrowing and terminal hairs.
† Black dot
** Exclamation mark hairs
|| Upright regrowing

8
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Figure 8. CO2-Steroid group: Yellow dots, few vellus hairs and black dots. (A) At baseline. (B)Disappearing at last follow up visit, with
appearance of pigtail, upright regrowing and terminal hairs.
* Yellow dot
† Black dot
‡ Vellus hair
§ Pig tail hair
|| Upright regrowing
¶ Terminal hair

Nevertheless, dermoscopic improvement can herald clin-

in patients with first attack of alopecia (100 %), compared

ical hair growth. Out of the 22/30 patients in CO2 groups

to patients who had recurrent disease (65%) (P = 0.031).

who showed dermoscopic improvement after first session,

In CO2-Steroid, Pen-Steroid, and Pen-PRP groups there was

3 started to show clinical hair regrowth after second session

a negative correlation between the total duration of disease

and 2 after third session. In Dermapen groups, among the 28

and overall hair regrowth. However, this correlation was

patients who showed dermoscopic improvement after first

significant only in CO2-Steroid (rs = –0.678, P = 0.005)

session, clinical hair regrowth was delayed after second ses-

and Pen-PRP (rs = –0.593, p = 0.020) groups. The shorter

sion in 4 patients. Clinical hair regrowth was also delayed

the duration of the current episode of alopecia, the higher

to after the second treatment session in four patients in the

the hair regrowth. This negative correlation was significant

PRP group. Out of the 26 patients in the Steroid groups who

only in Pen-PRP group (rs = –0.702, P = 0.004). Patients

showed dermoscopic improvement after first session, 3 pa-

without body hair affection scored higher hair regrowth

tients showed clinical improvement after the second session

rates, in all groups. This negative correlation was statisti-

and 2 after the third session.

cally significant only in the Pen-PRP group (rs = –0.577,

Relation Between Hair Regrowth and
Different Parameters

P = 0.024). Although not statistically significant, the less the
hair loss at baseline, the better the improvement at end of
treatment. This was the case in all the groups, with the ex-

There was no significant correlation between final hair

ception of the Pen-Steroid one. Hair regrowth, at one month

regrowth and patients age, Family history and site of AA

follow up, was higher in patients with patchy hair loss. This

patches , in all study groups. Only in CO2-Steroid group,

was significant in Pen-Steroid (P = 0.021) and Pen-PRP

Hair regrowth at end of treatment, was significantly higher

(P = 0.022) groups.
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Side Effects and Patient Satisfaction

may actually correspond to the upright regrowing hairs, that

Most patients were satisfied by the results, with no statisti-

were the most consistent features of hair regrowth in our

cal significance between the four study groups (CO2-steroid

study, as the differentiation between both may be difficult

86.7%, CO2-PRP 73.3%, CO2-Steroid and Pen-Steroid 80%).

[29]. Exclamation mark hairs and black dots decreased sig-

Unlike intralesional steroid injection, no atrophy or tel-

nificantly with treatment. Yellow dots decreased mildly, but

angiectasia were observed. Pain during the procedures, was

without statistical significance. This was in accordance with

appreciated as more tolerable compared to injection, in pa-

a study by Ganjoo and Thappa [26], indicating that excla-

tients who experienced intralesional steroid or PRP injection

mation mark hairs, and black dots are markers of disease

before. In CO2 groups, the patients expressed their discom-

activity, and are the first parameters to change in response to

fort as related to heat generated from laser procedure.
No major complications, including secondary infection,
ulceration or scaring, occurred in any patient.

therapy, whereas yellow dots were the least responsive [26].
Trichoscopy is useful in identification of early atrophy and
telangiectasia in patients treated with TrA injections. This allowed avoiding reinjection in these areas [26].

Conclusions
A main challenge in AA treatment is directing therapies to
the hair follicle. Stratum corneum forms a barrier to topical
drug penetration, especially hydrophilic and large m
 olecule
drugs [15] . Fractional lasers [4] and micro-needling devices

As with our study, changes in the dermoscopic findings as
well as hair RGS were observed from the first follow up [30].
Hence, from the present study it can be concluded that,
micro-needling and fractional CO2 laser can be effectively
used for TED for AA treatment, and that trichoscopy can be
used in AA for evaluation of treatment response.

may be used deliver drugs to deeper skin layers [16], by creating small channels through the stratum corneum to the
dermis– microscopic treatment zones (MTZ) for ablative
fractional lasers, and physical puncturing in micro-needling
[17,18].
PRP is thought to release growth factors, cytokines,
and proteins, from alpha granules, hence stimulating
folliculo-genesis and anagen phase [19]. One limitation in
evaluating PRP efficacy for AA is lack of standardized protocols [20]. Therefore, vertical uniform channels from skin
surface into the dermis, may promote uniform placement
of PRP in the dermis and eliminate injection-
associated
pain [21]. TED can also be used for TrA for the same purposes, with additional advantage of reducing incidence of
skin atrophy [4]. This was in accordance with our study,
where atrophy and telangiectasia were not observed.
RGS at end of the study were in favor of using Dermapen, compared to CO2 for TED (P = 0.023). A possible
explanation may be occurrence of border of carbonization
surrounded by coagulated tissue around the MTZ of fractional CO2 laser, which may partially hinder drug penetration [22]. On the other hand, dermapen creates transient
aqueous microchannels in the stratum corneum, allowing
drug permeation by passive diffusion [23]. Moreover, size
of dermapen microchannels are in the range of microns,
whereas the macromolecules delivered are usually nanometers in size [24]. Also, drugs are applied prior, during and
after micro-needling, that is more efficacious in drug delivery, compared to spreading the drug only after laser procedure [25].
Trichoscopy can be used in the diagnosis and monitoring of treatment in AA[26,27]. Appearance of new Short
vellus hair as sign of improvement in some studies [26,28]
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ABSTRACT

Introduction: Hidradenitis suppurativa (HS) is a chronic, disabling skin disorder which is characterized by recurrent attacks of nodule, abscess, sinus tract formation and scarring. Oral/topical antibiotics, oral retinoids and TNF-alpha inhibitors are used for the treatment of HS.
Objectives: In the present study, we aimed to determine the prevalence of coronavirus disease 2019
(COVID-19) real-time polymerase chain reaction (real-time PCR) positivity and the presence of
COVID-19 related symptoms in relation to the age, gender, body mass index, disease duration, treatment used for HS, treatment duration and smoking.
Methods: We conducted a comparative, cross-sectional study of 178 patients diagnosed with HS in a
referral hospital. Age, gender, smoking status, body mass index, treatment modalities used for HS, the
presence of COVID-19 related symptoms, history of close contact to a person with COVID-19 and
COVID-19 real time-PCR results were determined by a telephone questionnaire.
Results: Sixty-three patients were female, whereas 115 patients were male. During COVID-19
pandemic, 94 out of 178 patients had COVID-19 related symptoms; COVID-19 real time-PCR test
was performed in 109 (61.2%) patients. Thirty (27.5%) cases tested positive for COVID-19 whereas
79 (72.5%) tested negative.
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Conclusions: Patients having COVID-19 related symptoms were shown to have statistically significantly higher mean age compared to the ones who did not have any symptoms (P = 0.031). No statistically significant relationship was found COVID-19 real time-PCR positivity and the type of treatment
administered for HS when categorized as tumor necrosis factor-alpha inhibitor, oral retinoid, topical
antibiotic and oral antibiotic group (P > 0.05).

Introduction

time-PCR) positivity and the presence of COVID-19 related

Hidradenitis suppurativa (HS) is a chronic, inflammatory, de-

(BMI), smoking status, accompanying systemic diseases, dis-

bilitating skin disorder characterized by painful, deep-seated

ease duration and different treatment modalities used for HS.

symptoms in relation to the age, gender, body mass index

nodules and abscesses, draining sinus tracts and cicatrisation
[1]. The disease is more likely to be seen in the intertriginous
areas of the body including groin, gluteal area, axillae and

Methods

inframammary region [1]. HS is staged according to the type,

We conducted a cross-sectional, descriptive study of 178 HS

extent and severity of the skin lesions [2]. Single or multiple

patients who were followed up in our dermatology outpatient

nodules or abscesses without sinus tracts and cicatrix forma-

clinic. All 178 participants were clinically diagnosed with HS

tion refer to Hurley stage 1; recurrent nodules or abscesses

and further receiving various treatment modalities according

with limited sinus tract formation and scarring refers to Hur-

to disease stage in our center’s chronic dermatologic illnesses

ley stage 2; whereas stage 3 disease is characterized by dif-

outpatient clinic between January 2018 and September 2021.

fuse involvement of the affected area by nodules/abscesses,

Only patients who were under active-continuous treatment

multiple interconnected sinus tracts and cicatrisation [2].

for HS during COVID-19 pandemic, were included. Local

Genetic, environmental, endocrinologic, bacterial and

ethics committee approval was obtained for the present

host defense related immunologic factors as well as obesity,

study (the date, project number, decision number: Septem-

smoking have all been implicated in the etiology of HS [3].

ber 7, 2021, GO 21/934, 2021/14-66). An oral questionnaire

Depression, inflammatory bowel disease, spondyloarthrop-

composed of 15 questions related to the demographical data,

athy, diabetes mellitus, hyperlipidemia and metabolic syn-

HS disease and COVID-19, was formed (Supplementary

drome are among the common associated comorbidities in

File 1). The answers were obtained via a telephone survey

HS patients [4]. Low self-confidence, sexual dysfunction, im-

and an oral informed consent was taken from all the patients

pairment of daily functioning, chronic anxiety and depres-

before the start of the survey. The accuracy of questions re-

sion all lead to poor life quality for HS patients [5,6].

lated to COVID-19 status of the participants, characteristics

In the early stages of the disease characterized by only a
few nodules or abscess, only systemic antibiotics in combina-

of treatment given for HS and treatment duration, was also
verified from the medical data records.

tion with topical antibiotics or intralesional corticosteroids, are

IBM SPSS for Windows Version 20.0 was used for the sta-

usually enough to control disease activity [7,8]. However, ad-

tistical analysis. Numerical variables were shown as mean ±

vanced stages require both surgical intervention and systemic

standard deviation (range: minimum-maximum), whereas

treatment modalities. Tumor necrosis factor-alpha (TNF-α)

categorical variables were given as percentages and frequen-

inhibitors (especially adalimumab and infliximab) are the

cies. Shapiro-Wilk test was used to determine if the numer-

much-preferred agents used in the treatment of advanced stage

ical variables are distributed normally. Fisher’s exact test or

HS, in combination with topical and systemic antibiotics [9].

Chi-Square test was used to compare the differences between

During coronavirus disease 2019 (COVID-19) pandemic,

patients receiving various different modalities for HS ( divided

the safety of biologic agents is one of the most frequently

into 4 groups as oral antibiotics± topical antibiotics, oral ret-

investigated issues in dermatology practice. The use of an-

inoids± topical antibiotics, TNF-α inhibitors ± oral/topical

tibiotics and TNF-α inhibitors in the patients with HS does

antibiotics and only topical antibiotics).Logistic regression

not seem to increase the risk for COVID-19 [10].

analyses (in which age, gender, BMI, the presence of any
other systemic disease and smoking were included as inde-

Objectives

pendent variables) were also performed taking the presence of

In our study, we aimed to investigate the prevalence of

(positive or negative) as the dependent variables. P values less

COVID-19 real-time polymerase chain reaction (real

than 0.05 were considered statistically significant.

2

COVID-19 symptoms and COVID-19 real time-PCR results
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Results

nephrologic diseases whereas five other (2.8%) patients had

A total number of 178 patients were included in the study.

as diabetes mellitus, hypothyroidism and hyperlipidemia

The mean age was 35.69 ± 11.21 years (range:16-61).

were seen in 33 (18.5%) cases, whereas respiratory diseases

Sixty-three (35.4%) patients were female, whereas 115

(most commonly asthma, allergic rhinitis) were present in 11

(64.6%) patients were male. Fifty-two (29.2%) patients had

(6.2%) patients.

prior history of malignancy. Endocrinologic disorders such

Hurley stage 1 disease, 52 (29.2%) patients had Hurley stage

During COVID-19 pandemic, 94 (52.8%) out of 178

2 disease whereas 74 (41.6%) had stage 3 disease. The mean

patients had COVID-19 related symptoms such as fever,

BMI was 27.55 ±3 .30 kg/ m2 (range:17.09-43.25); one

anosmia, ageusia, malaise, sore throat, dry cough, di-

(0.6%) patient had a BMI of <18.5 kg/m2 (underweight);

arrhea and myalgia. COVID-19 real time-PCR test was

31 (17.4%) patients had a BMI in 18.5 to 24.9 kg/m2 range

performed in one hundred nine (61.2%) out of 178 pa-

(optimal). One hundred ten (61.8%) out of 178 cases were

tients. Thirty (27.5%) cases tested positive for COVID-19

determined to fall within the overweight category (a BMI of

whereas 79 (72.5%) tested negative. Forty-seven (26.4%)

25-29.9 kg/m2) whereas 36 (20.2%) patients were within the

cases had a history of close contact to someone with a

obese category (a BMI of >30 kg/m2). One hundred nine out

confirmed diagnosis of COVID-19. Of 109 patients with

of 178 patients were current smokers, the mean pack-years

COVID-19 real-time PCR test, 30 (27.5%) had positive

of smoking was 21.06 ± 14.12 pack-years (range: 3-80).

test result whereas 79 (72.5%) were tested negative. The

The mean duration of treatment for HS was 18.37 ± 18.90

average age of patients with positive real-time PCR was

months (1-108) whereas the average duration of the disease

statistically significantly higher compared to the patients

was 119.38 ± 91.97 months (2-552).

with negative result (p=0.007) (Table 1). There was no

Forty-eight (27%) cases were on oral antibiotics

statistically significant relationship between gender ver-

(doxycycline, clindamycin and rifampicin, only clindamy-

sus COVID-19 real-time PCR positivity (P = 0.275) and

cin, tetracycline) treatment either alone or combination with

BMI vs COVID-19 real-time PCR positivity (P = 0.873)

topical treatment modalities. Thirty (16.9%) patients were

(Table 1). There was no statistically significant difference in

on oral retinoid (isotretinoin or acitretin) treatment whereas

COVID-19 r eal-time PCR positivity between smokers and

85 (47.8%) were using TNF-α inhibitors either alone or with

non-smokers (P = 0.111) (Table 2). There was no statisti-

oral/topical antibiotics. Out of 85 patients from anti-TNF-α

cally significant relationship between the mean pack-years

group, 9 (10.58 %) patients were under infliximab treat-

of smoking of patients who tested positive and negative for

ment, whereas 76 (89.41%) were under adalimumab treat-

COVID-19 (P = 0.222) (Table 2). We found a statistically

ment. Patients with stage 2 and 3 HS were additionally

significant relationship between COVID-19 real-time PCR

using colchicine. Out of 178 cases, 75 (42.1%) patients had

results and the mean disease duration for HS (P = 0.031)

at least one systemic disease. Nineteen (10.7%) patients

(Table 3). The patients with positive real-time PCR results

had rheumatologic illnesses (most common ones being Fa-

have a higher mean disease duration compared to the ones

milial Mediterranean Fever, Behçet disease and ankylosing

with negative COVID-19 real-time PCR results. However,

spondylitis); 22 (12.4%) patients had cardiovascular dis-

no statistically significant relationship was found between

eases most frequently being hypertension, coronary artery

the positive results of COVID-19 real-time PCR and the

disease and heart failure. Five (2.8%) case presented with

mean duration of treatment for HS (P = 0.716) (Table 3).

Table 1: Covid-19 Real Time-PCR results in relation to the age, gender and body-mass index.
Age (years)

Gender

Body-mass index

COVID-19 Number
of
real
time-PCR patients
(n)
Mean
results

SD

Negative

79

35.65

9.94

17

60

27 (79.4) 52 (69.3) 27.38 3.17

17.09

38.74

Positive

30

42.07 11.75

20

61

7 (20.6)

23 (30.7) 27.72 3.62

20.2

37.72

109

37.41 10.80

17

61

34 (100)

75 (100) 27.48 3.29

17.09

38.74

Total

Minimum Maximum

Female
N (%)

Male
N (%)

Mean

SD

Minimum Maximum

SD = standard deviation.
The average age of patients with positive COVID real time-PCR was statistically significantly higher compared to the patients with negative
result (P < 0.007). There was no statistically significant relationship between the gender vs COVID-19 real time-PCR results (P = 0.275).
Additionally, there was also no statistically significant relationship between the body-mass index versus COVID-19 real time-PCR results
(P = 0.873).
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Table 2. Covid-19 Real Time-PCR results in relation to smoking status and pack-years of smoking.
Smoking status
Covid-19 Real 
Time-PCR
Results

Number
of
patients

Non-smoker
N (%)

Pack-years of smoking (among smokers)

Smoker
N (%)

Number
of
patients

Mean

SD

Minimum

Maximum

Negative

79

24 (63.2)

55 (77.5)

55

21.73

15.11

4

80

Positive

30

14 (36.8)

16 (22.5)

16

25.75

14.85

10

54

109

38 (100)

71 (100)

71

22.63

15.04

4

80

Total

There was no statistically significant difference in COVID-19 real time-PCR positivity between smokers and non-smokers (P = 0.111).
Among smokers, no statistically significant relationship was found between the mean pack-years of smoking of patients who tested positive
and negative for COVID-19 (P = 0.222).

Table 3. Covid-19 Real Time-PCR results in relation to disease duration and treatment duration.
Covid-19 Real Time-PCR Results
Negative
Disease Duration
(months)

Treatment Duration
(months)

Number of Patients

Positive

Total

79

30

109

Mean

109.29

155.40

121.98

Standard deviation

82.15

112.99

93.43

Minimum

2

4

2

Maximum

432

552

552

Mean

19.37

16.77

18.65

Standard deviation

19.15

13.80

17.81

Minimum

1

1

1

Maximum

84

48

84

Statistically significant relationship was present between COVID-19 real time-PCR results and the mean disease duration for HS (P = 0.031).
The patients with positive real time-PCR results have a higher mean disease duration compared to the ones with negative COVID-PCR
results. However, no statistically significant relationship was found between the positive results of COVID-19 real time-PCR and the mean
duration of treatment for HS (P = 0.716).

Table 4. Covid-19 Real Time-PCR results with respect to the treatment groups.
Treatment Groups

COVID-19 Real
Time-PCR Results
Negative

Oral antibiotics
± topical
antibiotics
N (%)

Oral retinoids ± topical
antibiotics
N (%)

TNF-alpha inhibitors
± oral/topical
antibiotics
N (%)

Only topical
antibiotics
N (%)

20 (74.1)

15 (78.9)

35 (67)

9 (81.8%)

Positive

7 (25.9)

4 (21.1)

17 (33)

2 (18.2)

Total

27 (100)

19 (100)

52 (100)

11 (100)

No statistically significant relationship was found between COVID-19 real time-PCR positivity and the type of treatment administered for
HS when the treatment modalities are divided into four categories as oral antibiotics± topical antibiotics, oral retinoids± topical antibiotics,
TNF-alpha inhibitors ± oral/topical antibiotics and only topical antibiotics (P = 0.657)

No statistically significant relationship was found between

categories as TNF- α inhibitors ± oral/topical antibiotics

COVID-19 real-time PCR positivity and the type of treat-

and others (P = 0.248). In all patients, with a confirmed

ment administered for HS when the treatment modalities

diagnosis of COVID-19; anti-TNF-α treatment was im-

are divided into four categories as oral antibiotics± topi-

mediately suspended until full recovery from the disease.

cal antibiotics, oral retinoids ± topical antibiotics, TNF-α

Lastly, there was no statistically significant relationship be-

inhibitors ± oral/topical antibiotics and only topical antibi-

tween COVID-19 real time-PCR results and the presence

otics (P = 0.657) (Table 4 and Figure 1) or divided into two

of previous malignancy history; respiratory, cardiovascular,

4
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PERCENTAGE OF PATIENTS WITH
POSITIVE COVID-19 RT-PCR VS TREATMENT TYPE

PERCENTAGE OF PATIENTS WITH
POSITIVE COVID-19 RT-PCR

50.0%
45.0%
40.0%
35.0%
30.0%

33.0%
25.9%
21.1%

25.0%

18.2%

20.0%
15.0%
10.0%
5.0%
0.0%
Oral antibiotics
(n=27)

Oral retinoids
(n=19)

TNF-alfa inhibitors
(n=52)

Topical antibiotics
(n=11)

TREATMENT TYPE

Figure 1. The percentage of the patients with a positive COVID-19 real-time polymerase chain reaction (RT-PCR) result according to the
treatment type.

nephrological diseases, endocrinologic and rheumatologic

significantly higher pack-years of smoking compared to the

disorders (P > 0.05).

ones with no symptoms (P = 0.024) (Figure 4).

Patients having COVID-19 related symptoms were

As expected, there seems to be a statistically significant

shown to have statistically significantly higher mean age

relationship between the presence of COVID-19 symptoms

compared to the ones who did not have any symptoms

and COVID-19 RT-PCR positivity (P < 0.001) (Table 5). Of

(P = 0.031). The percentage of patients with COVID-19 re-

109 patients who were tested for COVID-19, 75 (68.8 %)

lated symptoms according to the treatment type was shown

had COVID-19 related symptoms; 30 (40%) cases out of 75

in Figure 2. We found no statistically significant relation-

cases with COVID-19 related symptoms, were tested positive

ship between the presence of COVID-19 symptoms and

for COVID. Thirty-four patients who did not demonstrate

the gender (P = 0.241), BMI (P = 0.472), cigarette smoking

any symptoms still gave COVID-19 PCR test, were all tested

(P = 0.272), treatment duration (P = 0.353), disease dura-

negative. Of 109 patients who were tested for COVID-19, 43

tion (P = 0.850) and given treatment type when grouped as

(39.45 %) had close contact to someone with a confirmed

oral antibiotics± topical antibiotics, oral retinoids, TNF-α

diagnosis of COVID-19; whereas 66 (60.55%) did not have

inhibitors ± oral/topical antibiotics, colchicine and topical

any close contact. Twenty-seven (62.8%) cases out of 43 with

antibiotics (P = 0.124). Patients with cardiovascular disease

close contact to a person diagnosed with COVID-19 had

were shown to present with COVID-19 related symptoms

positive RT-PCR result. We found a statistically significant

compared to the ones with no accompanying cardiovascular

relationship between the history of close contact to some-

disease (P = 0.035). Additionally, patients who had at least

one with a confirmed COVID-19 diagnosis and COVID-19

one systemic disease (classified as respiratory, nephrologic,

RT-PCR positivity (P < 0.001) (Table 5). No patient was hos-

cardiovascular, rheumatologic, gastroenterologic, endocrino-

pitalized for severe COVID-19 infection.

logic disorders) had higher probability to exhibit COVID-19

Binary logistic regression analyses (in which age, gender,

symptoms (Figure 3). Lastly, patients who reported to have

BMI, the presence of any other systemic disease and smok-

COVID-19 related symptoms were shown to present with

ing were included as independent variables) were performed
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PERCENTAGE OF PATIENTS WITH
COVID-19 RELATED SYMPTOMS VS TREATMENT TYPE

100.0%

PERCENTAGE OF PATIENTS WITH
COVID-19 RELATED SYMPTOMS

90.0%
80.0%
70.0%

53.3%

55.0%

60.0%
50.0%

40.0%

35.4%

40.0%
30.0%
20.0%
10.0%
0.0%
Oral antibiotics
(n=27)

Oral retinoids
(n=19)

TNF-alfa
inhibitors (n=52)

Topical
antibiotics (n=11)

TREATMENT TYPE

Figure 2. The percentage of the patients with COVID-19 related symptoms according to the treatment type.

A

PATIENTS WITHOUT ANY SYSTEMATIC DISEASE (N=103)

B

PATIENTS WITH AT LEAST ONE SYSTEMIC DISEASE (N=75)

38%

40%
60%

62%

ABSENT COVID-19 SYMPTOMS

PRESENT COVID-19 SYMPTOMS

ABSENT COVID-19 SYMPTOMS

PRESENT COVID-19 SYMPTOMS

Figure 3. The distribution of the percentages of the patients with absent and present COVID-19 related symptoms among the participants
without any systematic disease (A) and among the participants with at least one systematic disease (B)

taking the presence of COVID-19 symptoms as the depen-

the presence of any other systemic disease were considered

dent variable. Smoking (odds ratio [OR] 2.595; 95% con-

as independent variables) were also carried out by taking

fidence interval: 1.009-6.674; P = 0.048) and the presence

COVID-19 RT-PCR result (positive or negative) as the de-

of any other systemic illness (OR 6.968; 95% interval:

pendent variable. As a result, it was found that age, gender,

2.754-17.631; P < 0.001) were associated with an increased

BMI and the presence of at least one systemic illness did

risk of developing COVID-19 related symptoms. In addition,

not contribute significantly to the outcome of COVID-19

logistic regression analyses (in which age, gender, BMI and

test result.
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PACK-YEARS OF SMOKING VS. COVID-19 SYMPTOMS
70

PACK-YEARS OF SMOKING

60

60

50
40
33

32

30
20

20

10

10

p=0.024

21
15
10

5

3

0

ABSENT

PRESENT
COVID-19 SYMPTOMS

Figure 4. The Pack-years of smoking according to the absence and presence of COVID-19 symptoms:
Boxplot representing median values, 25-75% range (box) and minimum-maximum range (bars) of the
pack-years of smoking with respect to the patients with COVID-19-related symptoms and patients without any COVID-19-related symptoms.

Table 5. Covid-19 Real-Time PCR results with respect to the presence of Covid-19-related symptoms
and close contact to someone with a diagnosis of Covid-19.
Close contact
to someone with a diagnosis of Covid-19
N (%)

Covid-19
related symptoms
N (%)
Not present

Present

Not present

Present

Total

Negative

34 (100)

45 (60)

63 (95.5)

16 (37.2)

79 (72.5)

Positive

0 (0)

30 (40)

3 (4.5)

27 (62.8)

30 (27.5)

34 (100)

75 (100)

66 (100)

43 (100)

109 (100)

Covid-19 Real Time-PCR Results

Total

P < 0.001

P < 0.001

Statistically significant relationships were found between COVID-19 real time-PCR positivity versus history of close contact
to someone with a confirmed COVID-19 diagnosis (P < 0.001) and between COVID-19 real time-PCR positivity versus the
presence of COVID-19 related symptoms (P < 0.001).

Conclusions

females compared to males with a ratio of 3:1 [6,14]. Since

HS is one of the most challenging diseases of dermatology,

tions, lymphadenopathy) and chronic complications of the

which has a great impact on patients quality of life and pres-

disease (amyloidosis, chronic disease anemia, lymphedema,

ents with various associated comorbidities. The disease is

lymphatic obstruction, significant scarring, chronic pain,

characterized by deep-seated, tender, inflamed, draining nod-

malodor and fistula formation) [15] ; early diagnosis and

ules and abscesses subsequently leading to sinus tract and

adequate treatment of this debilitating disease are quite

scar formation mainly in the flexural areas of the body [11].

essential.

patients with HS suffer from acute (bacterial superinfec-

HS is most commonly seen in the third and fourth decades

Topical and systemic antibiotics, anti-inflammatory

of life [12]. Since different clinical entities including furuncu-

agents, anti-androgens, oral retinoids, immunosuppressive

losis, nodulocystic acne, epidermoid cyst, cutaneous Crohn

treatments, TNF-α inhibitors (especially adalimumab and in-

disease may be considered in the differential diagnoses of

fliximab), apremilast, surgical intervention and laser excision

HS, a mean diagnostic delay of 7.2 years has been reported

repair are among the miscellaneous therapeutic interventions

in a study [13]. The disease is more commonly observed in

used for HS [16]. Generally, Hurley stage 1 HS is treated
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with topical and systemic antibiotics, surgical procedures;

Patients with HS have multiple associated comorbidities

systemic antibiotics, oral retinoids, anti-TNF- α agents, sur-

including metabolic syndrome, obesity, diabetes mellitus,

gical deroofing or laser excision are used for stage 2 and 3

dyslipidemia, polycystic ovarian syndrome, thyroidal dys-

disease [16].

function, axial spondyloarthropathy and cardiovascular-

From the start of COVID-19 outbreak in December 2019,

associated adverse events [22]. A recent meta-analysis revealed

the effect of immunosuppressive agents on the clinical course

that cardiovascular diseases, obesity, hypertension, history of

of COVID-19 is gradually being questioned by both physi-

smoking, old age are also risk factors for critical and mortal

cians and patients [17]. COVID-19 infection is a multiphasic

cases of COVID-19 infection [23]. Being male, smoking and

viral disease which commences with an antiviral response

being at an age greater than 65 years were shown to be as-

phase followed by an hyperinflammatory state [17,18].

sociated with COVID-19 disease progression [23]. Critical

The main cytokines that dominate the first (antiviral) phase

COVID-19 cases had higher rates of having underlying dis-

differ from the cytokines which prevail the hyperinflam-

eases such as hypertension, cardiovascular disease and diabe-

matory phase [18]. Interleukin (IL)-15, interferon-α, inter-

tes mellitus compared to the non-critical COVID-19 patients

feron-β and interferon-γ are the major cytokines responsible

[23]. Even though, in our cohort no patient was needed to be

for viral clearance whereas TNF-α, IL-17, IL-6 and granu-

hospitalized for severe COVID-19, we found that the mean

locyte-monocyte colony stimulating factor preponderate

age of the patients with positive results of COVID RT-PCR

during the hyperinflammatory phase [17,18]. Therefore, it

was statistically significantly higher compared to the ones

seems reasonable to use anti-TNF- α and anti-IL-17 agents

with negative results (P < 0.007). Additionally, patients who

during the hyperinflammatory state of COVID-19 since

demonstrated COVID-19 related symptoms were shown to

these agents do not seem to affect the course of the antiviral

have statistically significantly higher average age compared to

phase [18]. In phase 3 trials of adalimumab for HS, it was

the ones who did not demonstrate any symptoms (P = 0.031).

shown that there is a slightly escalated risk for total infec-

In line with the data in the literature, patients who had any

tions and nasopharyngitis by 2.5% but there was no signif-

cardiovascular disease (most common one being hyperten-

icant difference between adalimumab and placebo group in

sion) were shown to have COVID-19 related symptoms at

terms of upper respiratory tract infections [19]. In line with

a higher rate compared to the ones with no accompanying

this observation, in our study we found that no statistically

cardiovascular disease (P = 0.035). Wang et al [24] showed

significant relationship exists between COVID-19 real-time

that hypertension prevalence was higher in COVID-19 pa-

PCR positivity and the therapeutic interventions used for HS

tients admitted to intensive care unit compared to ones who

when the treatment modalities are divided into four catego-

did not. In our study, we have also showed that patients who

ries as oral antibiotics ± topical antibiotics, oral retinoids ±

had at least one systemic disease had higher proportions of

topical antibiotics, TNF-α inhibitors ± oral/topical antibiot-

demonstrating COVID-19 symptoms compared to the ones

ics and only topical antibiotics (P = 0.657). Also, similar to

who did not have any known systemic comorbidity. A recent

our study, Marasca et al [20] reported their experience with

study by Lowe et al [25] revealed that patients with > 30

93 HS patients during COVID-19 pandemic. In this study,

pack-years of smoking were 2.25 times more likely to be hos-

75 patients were on adalimumab treatment, 15 
patients

pitalized. Even though, we did not have any patient who was

were using oral antibiotics and 3 patients were not on any

hospitalized for COVID-19, our study disclosed that patients

treatment [20]. Only one patient reported COVID-19 re-

with COVID-19 symptoms were shown to have statistically

lated symptoms which subsided immediately and three pa-

significantly higher pack-years of smoking compared to the

tients (one under rifampicin+clindamycin treatment, the two

ones without any symptoms (P = 0.024). Lastly, we found

others under adalimumab treatment) had been isolated due

no statistically significant relationship between the presence

to a close contact to someone with a suspected diagnosis of

of COVID-19 symptoms/COVID-19 RT-PCR positivity and

COVID-19, without having positive real-time PCR test result

gender, BMI, smoking status (current smoker vs non-smoker)

[20]. Furthermore, Molinelli et al [21] declared that none

and treatment duration (P > 0.05). In contrast, a study which

of the 35 patients treated with adalimumab for HS in their

investigated the relationship between COVID-19 and met-

cohort group had any symptoms related to COVID-19 and

abolic associated fatty liver disease, showed that obesity

the ongoing biologic treatment was not discontinued in any

significantly increases the risk of having severe COVID-19

patient. Supporting the findings of this study, we also did

disease [26]. Since in our cohort population, not all the pa-

not find any statistically significant difference between the

tients with COVID-19 related symptoms and with a history

presence of COVID-19 symptoms and the given treatment

of close contact to someone with a confirmed diagnosis of

modalities when categorized as oral antibiotics± topical an-

COVID-19, were tested for COVID-19 we might have missed

tibiotics, oral retinoid, TNF-α inhibitors ± oral/topical anti-

some real positive COVID-19 cases which might have limited

biotics and topical antibiotics (P = 0.124).

our findings.
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All in all, we would like underline once again that HS patients have multiple associated comorbidities some of which
are also risk factors for critical/mortal COVID-19 disease. In
our study, older age, higher pack-years of smoking, having at
least one systemic disease, having a cardiovascular disease,
were associated with increased risks of having COVID-19
related symptoms whereas higher disease duration of HS and
older age were correlated with significantly higher levels of
COVID-19 RT-PCR positivity. Treatment type did not seem
to contribute significantly to the outcome of COVID-19
RT-PCR test and the incidence of COVID-19 associated

symptoms. We suggest the ongoing TNF-α inhibitor treatment should be continued in patients with HS, unless a definitive diagnosis of COVID-19 is established.
Our study has some limitations since it was a single center study and no control group was present. Further multicenter, prospective studies with large number of patients are
required to support our findings.
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ABSTRACT

Introduction: Diseases affect sleep quality, and sleep quality may also affect diseases by affecting the
immune system. Depending on the immune status of patients with cutaneous warts, the extent of the
disease and the response to treatment may vary.
Objectives: This study aimed to characterize the association between cutaneous warts and sleep
quality.
Methods: A prospective controlled study was conducted. Patients over 18 years with cutaneous warts
were enrolled. The control subjects were healthy, age- and sex- matched people. Demographic and
clinical data on the participants were gathered. The sleep quality of participants was evaluated with
the Pittsburgh Sleep Quality Index (PSQI).
Results: A total of 138 patients with genital or non-genital cutaneous warts (N = 59, N = 79,
respectively) and 83 controls were interviewed. The average global PSQI score of the group with cutaneous warts was significantly higher than that of the control group (1.292 95% confidence interval
1.174-1.422). The rate of poor sleep quality in the patient group was higher than in the control group
(odds ratio 3.835). Patients with genital warts had a significantly higher average global PSQI score
than patients with non-genital warts (8.61 ± 3.63 versus. 6.98 ± 3.32). Female patients with genital
warts had a significantly higher average global PSQI score than male patients with genital warts.
Conclusions: Evaluation of sleep quality in patients with warts, especially in patients with genital
warts, may be suggested. The management of sleep disturbances associated with cutaneous warts may
help increase the quality of life of patients and may affect disease control.
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Introduction
Sleep is an active, restorative, physiological, and neurobiological state that occupies approximately one third of
our lives. It is mainly regulated by the homeostatic sleep
drive and the circadian system, often called the “central
clock,” controlled particularly by the cortisol and melatonin hormones [1,2]. Sleep disruption associated with
skin diseases may impair quality of life. Poor sleep quality
also has a significant effect on the nervous and immune
systems. Moreover, poor sleep quality may induce and/or
aggravate skin disease by affecting the regional immune
function [3].
Skin also plays a major role in convenient sleep activity
by regulating body temperature, peripheral circadian oscil-

Exclusion Criteria for Patient Group
Patients aged < 18 years, patients known to have sleep disorders, patients with other chronic and/or any inflammatory
systemic and/or dermatologic disorders that may affect sleep
quality, and pregnant and lactating women were excluded
from the patient group.

Exclusion Criteria for Control Group
Patients aged < 18 years, patients with other chronic and/
or any inflammatory systemic and/or dermatologic disorders
that may affect sleep quality, and pregnant and lactating
women were excluded from the control group.

Ethical Considerations

lators, ultraviolet (UV)-induced fluctuations in melatonin

All participants signed the written consent form before the

levels, and cortisol [1]. It has been reported that only one

questionnaire, provided information, and gave permission to

night of sleep deprivation may hinder the recovery of the

use that information in the study regarding the survey. Ethics

skin barrier. Natural killer cells and some proinflammatory

committee approval was received from the University Scien-

cytokines (interleukin-1beta/tumor necrosis factor-alfa),

tific Research and Publication Ethics Board.

which play an important role in the regulation of non-rapid
eye movement (NREM) sleep, may increase after sleep dis-

Survey

ruption [4].

In the first section, the demographic and clinical data of the

Especially chronic inflammatory skin conditions (eg

participants were queried. The questions included age, sex,

atopic dermatitis, psoriasis vulgaris, and chronic urticaria)

and presence of systemic, autoimmune, and dermatological

may affect sleep quality [5–7]. Recently, rosacea, lichen

diseases. The type of warts (genital/non-genital), number

planus, hidradenitis suppurativa, acne vulgaris, and Be-

of warts (single, 1–5 warts, >5 warts), localization of warts

hçet disease have been shown to negatively affect sleep

(if non-genital), and duration of the disease were recorded.

quality [8–12].

The sleep quality of participants was evaluated with

Cutaneous warts are a common infectious skin disease

the Pittsburgh Sleep Quality Index (PSQI). It is a self-rated

caused by human papillomavirus (HPV). Depending on

questionnaire evaluating sleep quality and sleep disturbances

a patient immune status, common warts may appear any-

over an interval of the previous month. The questionnaire

where on the skin; moreover, spontaneous remission and

included 11 questions about subjective sleep quality, sleep

treatment-resistant lesions may be seen, and it is thought

latency, sleep duration, habitual sleep efficiency, sleep distur-

that the immune system is effective in the response to treat-

bance, use of sleeping medication, and daytime dysfunction.

ment [13]. Although diseases themselves affect the quality of

Each domain was scored with 0–3 points. PSQI scores range

sleep, sleep quality can also affect diseases by affecting the

from 0–21 points. A global PSQI score of 5 or higher reflects

immune system.

poor sleep quality.

Objectives: The aim of this study was to better characterize the association between cutaneous warts and sleep

Statistical Analysis

quality.

SPSS 22.0 package program was used to evaluate the data.
The descriptive statistics were the number and percentage for

Methods

categorical variables and numerical variables as mean, stan-

Study Participants

in groups were compared using the Chi-squared test, Mann–

dard deviation, minimum, maximum, and median. The rates

A prospective, controlled study was conducted between

Whitney U test, and Kruskal–Wallis test. The distribution of

January and July 2021. The study included patients over

variables was measured by the Kolmogorov–Smirnov test.

18 years old who were enrolled from tertiary referral der-

Since the numerical variable did not meet the normal distri-

matology outpatient clinics and diagnosed with cutaneous

bution condition, the Mann–Whitney U and Kruskal–Wallis

warts. The control subjects were healthy, age- and sex-

tests were used for comparison. Statistical alpha significance

matched people.

level was accepted as P < 0.05.

2
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Results

Comparison of Sleep Quality Between
Patient and Control Groups

Demographic and Clinical Characteristics

Patients with cutaneous warts had a significantly higher av-

A total of 138 patients with genital and non-genital cuta-

erage global PSQI score than the control group with an odds

neous warts (N = 59, N = 79, respectively) and 83 healthy,

ratio [OR] of 1.292, 95% confidence interval (CI) 1.174-

sex- and age-matched controls were interviewed. General

1.422, with a significantly higher score in all components of

characteristics of the participants are shown in Table 1. The

the PSQI excluding use of sleeping medication.

majority of patients with genital warts were male (89.8%).

Poor sleep quality was observed in 79.7% of the patient

The sex distribution in patients with non-
genital warts

group and in 50.6% of the control group (P < 0.05). It was

was similar. The most frequent localizations of non-gen-

determined that the rate of poor sleep quality in the patient

ital warts were plantar and palmar (40.5% and 39.2%,

group was higher than in the control group (OR: 3.835;

respectively).

95% CI: 2.110-6.972) (Table 2).

Table 1. General Characteristics of Participants and Association Between Sleep Quality
and Demographic Characteristics.
Nongenital (N = 79)
mean ± SD

Genital (N = 59)
mean ± SD

Control (N = 83)
mean ± SD

27.94±10.23

31.54±10.01

30.20±9.57

1.08±1.55

1.20±1.39

Age (years)
Disease duration (years)

N (%)

N (%)

N (%)

Sex
Male
Female

39(49.4)
40(50.6)

53(89.8)
6(10.2)

47(56.6)
36(43.4)

Number of warts
1
1-5
>5

36(45.6)
28(35.4)
15(19.0)

1(1.7)
16(27.1)
42(71.2)

Localization
– Hand
– Plantar
– Facial
– Palmoplantar
– Others

31(39.2)
32(40.5)
9(11.4)
4(5.1)
3(3.8)
Non-genital (N = 79)

Age
≤ 30 years
>30 years

N

mean ± SD

N

mean ± SD

56
23

6.76±3.09
7.52±3.83

33
26

8.33±3.72
8.96±3.56

z/P
Sex
Male
Female

-0.786/0.432
39
40

z/P
Disease duration
≤ 1 year
>1 year
z/P

Genital (N = 59)

6.87±3.18
7.10±3.48

6.87±3.40
7,.0±2.95
-0.574/0.566

-1.898/0.058
-1.327/0.184

-0,797/0.425
53
6

-0.015/0.988
65
14

z/P

8.30±3.65
11.33±2.06

-1.737/0.082
-2.621/0.009*

-2.102/0.036*
42
17

8.66±3.88
8.47±3.04

-2.278/0.023*
-0.979/0.327

-0.109/0.913

SD = standard deviation; z = Mann Whitney U test.
* P < 0.05.
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Table 2. Comparison of Sleep Quality Between Patient and Control Group.
Pittsburgh Sleep Quality
Index (PSQI) and PSQI
domains

Patients (N = 138)
mean ± SD

Control (N = 83)
mean ± SD

z/P

Odds Ratio a
(95% confidence interval)

Global PSQI

7.68±3.53

4.92±2.91

-5.549/0.000*

1.292 (1.174-1.422)

Subjective sleep quality

1.42±0.64

1.18±0.68

-2.498/0.012*

1.764 (1.152-2.701)

Sleep latency

1.55±0.88

1.03±0.86

-4.127/0.000*

1.955 (1.405-2.720)

Sleep duration

1.18±1.06

0.77±0.83

-2.738/0.006*

1.541 (1.153-2.060)

Habitual sleep efficiency

0.55±0.74

0.12±0.32

-4.813/0.000*

4.587 (2.299-9.154)

Sleep disturbance

1.23±0.63

0.74±0.55

-5.460/0.000*

3.936 (2.316-6.690)

Use of sleeping medication

0.47±0.91

0.27±0.70

-1.648/0.099

1.363 (0.952-1.950)

Daytime dysfunction

1.25±1.01

0.79±0.77

-3.210/0.001*

1.704 (1.251-2.321)

N (%)

2

Sleep quality

N (%)

x /P

Poor sleep quality

110 (79.7)

42 (50.6)

Good sleep quality

28 (20.3)

41 (49.4)

20.449/0.000*

3.835 (2.110-6.972)

SD = standard deviation; z = Mann Whitney U test; x2 = Xi square test.
* P < 0.05; , a Logistic regression analysis.

Table 3. Comparison of Sleep Quality Between Patients With Genital and Non-genital Warts.
Pittsburgh Sleep Quality Index
(PSQI) and PSQI domains

Non-genital (a)
(N = 79) mean ± SD

Genital (b) (N = 59)
mean ± SD

Control (c) (N = 83)
mean ± SD

Global PSQI

6.98±3.32

8.61±3.63

4.92±2.91

36.79/0.000*
b>a>c a

Subjective sleep quality

1.39±0.70

1.47±0,56

1.18±0.68

6.904/0.032*
b>a=c a

Sleep latency

1.46±0.85

1.66±0.90

1.03±0.86

18.222/0.000*
a=b>c a

Sleep duration

1.06±1.01

1.33±1.10

0.77±0.83

9.666/0.008*
b>a=c a

Habitual sleep efficiency

0.54±0.81

0.55±0.65

0.12±0.32

23.997/0.000*
a=b>c a

Sleep disturbance

1.13±0,61

1.37±0.64

0.74±0.55

33.497/0.000*
a=b>c a

Use of sleeping medication

0.36±0.78

0.62±1.04

0.27±0.70

4.411/0.110

Daytime dysfunction

1.01±0.98

1.57±0.98

0.79±0.77

21.785/0.000*
b>a>c a

KW/p

KW = Kruskal Wallis test.
* P < 0.05; a Bonferroni’s correction: P < 0.0167.

Comparison of Sleep Quality Between Patients
With Genital and Non-genital warts

warts (11.33 ± 2.06 versus 8.30 ± 3.65). There was no sig-

Patients with genital warts had a significantly higher aver-

warts, or disease duration (Table 1).

nificant difference in sleep quality regarding age, number of

age global PSQI score than patients with non-genital warts
(8.61 ± 3.63 versus 6.98 ± 3.32), with a significantly higher
score in 2 components of the PSQI, ie sleep disturbance and
daytime dysfunction (Table 3; Figure 1).

Association Between Sleep Quality
and Demographic Characteristics

Conclusions
Although the reason cannot be fully clarified, chronic inflammatory skin diseases (eg atopic dermatitis, psoriasis vulgaris,
chronic urticaria) and rosacea, lichen planus, hidradenitis
suppurativa, acne vulgaris and Behçet disease are shown to

Female patients with genital warts had a significantly higher

have a negative effect on sleep quality [5–12]. Apart from

average global PSQI score than male patients with genital

symptoms such as pain and itching caused by diseases, the

4
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Figure 1. Comparison of sleep quality among patients with genital and non-genital warts and controls.
*P < 0.05.
Non-genital: a. Genital: b. Control: c.
Global PSQI b>a>c**
subjective sleep quality b>a=c**
sleep latency a=b>c**
sleep duration b>a=c**
habitual sleep efficiency a=b>c**
sleep disturbance a=b>c**
use of sleeping medication daytime dysfunction b>a>c**
**Bonferroni correction: P < 0.0167.

psychosocial effects of dermatological diseases cannot be

between cytokines, host immune function, and the sleep-

denied. Sleep quality is also one of the most important of

wake cycle, sleep disturbance may play a role in the inflam-

these psychosocial effects. For this reason, the effects of der-

matory cascade that can result in a chronic inflammatory

matological diseases on sleep quality have been frequently

state [1].

investigated in recent studies.

Cutaneous warts are a common disease, and depending

In fact, although diseases themselves affect sleep quality,

on the immune status of the person, the extent of the dis-

sleep quality may also affect diseases by affecting the im-

ease and the response to treatment may vary [14]. In the

mune system. Sleep disorders may result in some changes in

literature, only one study has mentioned the effect of cuta-

immune system functions. In accordance with the association

neous warts on sleep quality [15]. In the study of Liu et al,
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in which 215 patients with palmoplantar warts were eval-

The shortcoming of the study is that concurrent quality

uated, 11.0% of the patients reported poor sleep quality;

of life was not evaluated. In addition, since the treatment op-

however, this study was conducted without questionnaires

tions were not standard in all patients, it was not evaluated

or a control group. Although the reason is not mentioned, it

whether the sleep quality of the patients had an effect on the

was observed that the treatment response was low in those

response to treatment.

with poor sleep quality [15]. Our study is significant in that

Our study reveals the association between poor sleep

it is the first controlled study in this respect and that patients

and cutaneous warts. Cutaneous warts seem to have an ef-

with genital warts (ie as opposed to only non-genital warts)

fect on sleep, but perhaps the reverse direction is also true.

were also evaluated.

Evaluation of sleep quality in patients with warts, espe-

In our study, patients with cutaneous warts had a sig-

cially in patients with genital warts, may be suggested. The

nificantly higher average global PSQI score than that of the

management of sleep disturbances in cutaneous warts may

control group. Here, the disease itself, treatment processes,

help increase the quality of life of patients and may affect

and response or non-response to treatment may affect sleep

disease control.

quality. However, the sleep quality of the patients may also
affect their immune status, thus affecting the elimination of
the virus or the extent of the virus and the response to treatment. Sleep is actually an immunological activity. Human
sleep consists of two phases: REM (rapid eye movement)
and NREM (non-REM) sleep. Natural killer cells and some
proinflammatory cytokines (interleukin-1beta/tumor necrosis factor-alfa), which play an important role in the regulation of NREM sleep, may increase after sleep disruption
[4]. However, slow-wave sleep (deep sleep) plays a role in
reducing immune system activation, while sleep deprivation can activate the immune system, leading to an increase
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ABSTRACT

Introduction: Early diagnosis can improve melanoma prognosis. Dermoscopy can enhance early
melanoma recognition.
Objectives: Examine the dermoscopy features of early melanoma up to a maximum surface diameter
of 6 mm.
Methods: Consecutive melanoma cases were collected from two medical practices in Sydney, Australia
2019-2021. Dermoscopy features were recorded for melanomas by maximum surface diameter, to the
nearest 0.1 mm, to a limit of 6 mm.
Results: Total cases numbered 100; with males (N = 48) and females (N = 52), melanoma in situ
(MIS, N = 96) and invasive (N = 4). The most frequent anatomic sites on both males and females
were back (males N = 20, females N = 16) then knee or leg (males N = 8, females N = 12). Minimum
respective MIS diameters for males/females was 1.2/2.0 mm and for invasive cases 2.0/3.4 mm. Highest frequency dermoscopy features were: light brown, dark brown, gray and asymmetric melanoma
shape. Brown pigment in hair follicles were more frequent on legs compared to other anatomic sites
(odds ratio [OR] 14.6; 95% CI 1.29-165.17, P 0.03). Pseudopods were substantially increased in
frequency comparing diameters less than 4 mm with 4 up to 6 mm (OR 8.81; 95% CI 1.05-73.9,
P 0.004). Structureless area cases recorded increased gray (OR 7.08; 95% CI 1.61-31.11, P=0.01).
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Melanomas with edge angulation were noted in 20%-50% of cases across diameters 1-6 mm, less
frequent were pigmented circles and polygons.
Conclusions: Watch out! MIS presented with a surface diameter of just 1.2 mm and invasive melanoma 2.5 mm. Pseudopods were a strong clue to melanomas with a surface diameter less than 5mm. We
found melanomas on leg sites displayed more frequent pigmented hair follicles.

Introduction

or greater were excluded. Cases with known previous topical

Primary cutaneous melanoma prognosis is optimal when

cent scars were also excluded. Each case was an attempted

early diagnosis leads to prompt effective intervention. How-

full excision with a 2mm dermoscopy identified margin.

ever, small diameter early melanoma cases are often feature

A dermoscopy image for each case was submitted along with

poor and may be difficult to recognize. The use of dermos-

each tissue specimen to the reporting pathologists. Further,

copy has been shown to enhance diagnostic accuracy for

representative Vivascope 1500 confocal images were also

melanoma [1-3]. Some recent publications have addressed

available to the reporting pathologists for difficult to diag-

the dermoscopy features of small early melanoma [4,5].

nose cases.

or ablative therapies, any previous partial biopsy or adja-

Additional evidence collated with the dermoscopy features

Excised tissue was examined routinely with hematoxylin

of smaller melanomas may facilitate diagnosing these early

and eosin staining followed with SOX 10 and PRAME stains

cases [6].

if required. Inclusion of each case required an independent

Recent commentary has questioned the value of diag-

histopathological diagnosis of melanoma from each of two

nosing melanoma with small diameters and suggested sus-

experienced dermato-histopathologists. Cases where only

picious pigmented lesions not be biopsied if less than 6mm

one of two dermato-histopathologists reported melanoma

diameter [7].

were also excluded.
Atypical vessels were defined as dermoscopy identified

Objectives
The main purpose of this study was to quantify the dermoscopy features of melanoma cases with an in vivo maximum
horizontal diameter of up to and including 6 mm. A second
aim was to record how these dermoscopy features varied
by the surface diameters in 1mm increments for melanomas
presenting with a surface diameter of 6 mm or less.

Methods
Consecutive melanoma cases were prospectively collected

vessels within the melanoma “footprint” displaying a different morphology or increased number of vessels per unit area
compared to vessels in the adjacent background skin out to
10 mm from the edge of the melanoma, an example is displayed in Figure 5B. Asymmetric shape relates to the silhouette of the melanoma. Atypical network was defined when the
width of lines forming a reticular brown network exceeded
the diameter of the adjacent dermal papillae, see Figure 5C.
Polygons were angular lines in polygonal shapes [8], see
Figure 6B. Structureless areas displayed no distinct features
within the area concerned and had to occupy at least 20% of
the melanoma “footprint”, see Figure 5A.

from routine workflow in 2 medical practices in Sydney,
Australia over 28 months from 2019 until 2021. One practice was a referral practice with Vivascope 1500 confocal

Results

capability. The second practice was a primary care desig-

All cases presented as macules with no overt surface eleva-

nated skin cancer clinic. Ethics Approval was provided by the

tion. Patients had predominately northern European ancestry

University of Queensland, Brisbane Australia (2016001221).

with fair skin and were typically Australian born. Following

All patients in the study provided informed consent for their

histopathologic diagnostic confirmation, a total of 100 mel-

data to enter the study. There were no exclusions based on

anoma cases were collected. Cases on males numbered 48

patient age or anatomic site.

(mean age 56) and on females 52 (mean age also 56), see

Dermoscopy using either a Heine IC1 or VivaCam der-

Table 1. Study cases by anatomic site and sex are set out

matoscope recorded each case in vivo maximum horizontal

in Table 2. No cases were recorded on the following sites

diameter, measured in 0.1 mm increments, up to and includ-

on either sex: scalp, eyelid, chin, cutaneous or mucosal lip,

ing 6.0 mm. Cases with a maximum surface diameter 6.1mm

hand, fingers or toes. Females had an increased frequency of

2
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Table 1. Patient characteristics by sex and in vivo melanoma surface diameter.
Age
(years)

Male (N = 48)

Female (N = 52)

18-78

29-90

56

56

45-66

42-69

Range (min, max)
Mean
IQR

Diameter of lesion (mm)

< 2.0

5

0

2.0-3.0

13

15

3.1-4.0

8

13

4.1-5.0

13

16

5.1-6.0

9

8

IQR = interquartile range.

Table 2. Number of melanoma cases by sex and anatomic site.
Anatomic Site

Male (N = 48)

Female (N = 52)

Ear

1

2

Forehead

1

0

Nose

1

0

Neck

1

1

Chest

6

6

Back

20 (1 invasive 0.5 mm)

16

Upper arm

2

8 (1 invasive 0.4 mm)

Forearm

3

3

Abdomen

2 (1 invasive 0.5 mm)

0

Thigh

2 (1 invasive 0.4 mm)

3

Knee or leg

8

12

Foot

1

1

Number of melanoma cases by sex and anatomic site. All cases were melanoma in situ except four invasive cases. These 4 invasive cases are
identified by site and respective Breslow invasion depth.

melanomas on the upper arm compared to males: odds ratio

male case recorded a mitotic count: 1 per mm2 from the case

[OR] 4.16, 95% CI 0.836-20.7, P 0.08. For knee combined

on the back. The only invasive melanoma on a female was

with leg sites females also had more melanomas compared to

on the upper arm with a Breslow of 0.4 mm and 0 mitotic

males: OR 1.49, 95% CI 0.545- 4.05, P 0.44. Males recorded

count. There was no microscopic evidence of tumor induced

more melanomas on the back compared to females: OR

ulceration on all four invasive cases. No cases of acral, nod-

1.61, 95% CI 0.707-3.67, P 0.26. However, none of these

ular or desmoplastic melanoma were recorded in this study.

anatomic site differences reached statistical significance.

When using dermoscopy the colors identified within

Melanoma in situ was reported in 96 cases. The average

the melanoma with the highest percentage presence in de-

surface diameter for the melanoma in situ cases was 3.9 mm

scending order were: light brown, dark brown and gray,

(N = 96) and for the invasive melanoma cases 3.6 mm

see Figure 1. Figure 1 also displays these dermoscopy fea-

(N = 4). On males the smallest recorded surface diameter for

tures with a typical frequency range from 50% up to 100%

a melanoma in situ case was 1.2 mm (chest) and for invasive

across the recorded range of diameters. In comparison, other

cases 2.5 mm (back). In comparison, on females the small-

dermoscopy identified features with moderate prevalence

est diameter melanoma in situ case was 2.0 mm (thigh) and

(frequency of feature from 15% up to 50%) are set out in

the single invasive case 3.4 mm (upper arm). Three invasive

Figure 2. Lower prevalence features (frequency at or below

melanoma cases were recorded on males: one with a Breslow

25% of cases) are displayed in Figure 4. Although low in

of 0.4 mm (thigh) the other two cases both had a Breslow of

frequency, typically less than 10% of cases, polygons were

0.5 mm (abdomen and back), again see Table 2. Only one

recorded in cases over 2 mm diameter.
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All colors identified (light and dark brown, gray and

P 0.02. Finally, structureless areas were associated with

pink) within the melanoma rose in frequency as the diame-

an increased presence of gray within the whole melanoma

ters increased from 1 to 6 mm, again se Figure 1. The excep-

“footprint” (OR 7.08, 95% CI 1.61-31.11, P 0.01).

tion to this rise in frequency of color was black which had
frequencies 20% to 40% over the full range of diameters,
see Figure 2. Other dermoscopy features also increased in

Conclusions

frequency as diameters increased: asymmetric melanoma

Nearly all cases in this study were detected by pattern analy-

shape (30 to 65%), atypical network (20 to 57%), grey cir-

sis involving attention to features dominated by melanin pig-

cles (0 to 25%) and polygons (0 to 12%). Atypical vessels

ment. Predominant color pink with scant minimum brown

fell from 20 to zero then increased to 12%. Angles at the

was observed in only one case. There were no cases display-

edge of the melanoma increased then decreased with an

ing all pink without brown. There may be a selection bias

overall range of frequencies from 20% to 47%.

favoring brown pigment cases. Amelanotic melanoma cases:

A striking finding in this study was how focal pseudopods (11% of all cases, N = 11/100) can facilitate very

those without clinical or dermoscopy evidence of brown pigment, may be underrepresented.

small diameter melanoma recognition, see Figure 3. When

We integrated and combined all the relevant clinical,

comparing smaller melanomas with a surface diameter

dermoscopy and confocal features to facilitate diagnosis as

less than 4.0 mm to larger diameter 4.0 to 6.0 mm inclu-

previously described to minimize the risk of missing a mel-

sive cases the presence of pseudopods was substantially

anoma [9]. In equivocal cases all relevant information was

increased (OR 8.81, 95% CI 1.05-73.9, P 0.004). Brown

readily available to the reporting histopathologists. This may

pigment within hair follicle infundibula were recorded in a

have increased our diagnostic “pick up” rate compared to

total of eight cases (8%, 8/100). On the leg (3 out of these

other studies.

8 cases) pigment in follicles were more frequent compared

We found very similar mean surface diameters for mel-

to other sites (OR 14.6, 95% CI 1.29-165.17, P 0.03). Pink

anoma in situ (3.9 mm) and invasive melanoma (3.6 mm).

occurred more frequently on non-leg sites (N = 40) out of all

Previous studies have reported melanoma in situ and i nvasive

other sites combined (N = 43), OR 4.72, 95% CI 1.22-18.2,

melanomas with diameters up to and including 3 mm [10],
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Figure 1. Dermoscopy features with high prevalence by in vivo melanoma surface diameter.
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Figure 2. Dermoscopy features with moderate prevalence by in vivo melanoma surface diameter.
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Figure 3. Dermoscopy features with progressive variation in prevalence by in vivo melanoma surface diameter.
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Figure 4. Dermoscopy features of melanoma with low prevalence over all surface diameters.

Figure 5. (ABC) Displaying pseudopods, structureless area, atypical vessels, atypical network and
angular edge of melanoma.
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Figure 6. (ABC) Displaying pigmented hair follicular opening, polygons and circles.

(N = 23, invasive cases N = 19). These findings sound a warn-

later in development rather than originating or appearing up

ing to both clinicians and pathologists that macules with an

out of infundibula in earlier stage development.

in vivo diameter of 6 mm or even substantially less require

Our finding increased grey associated with structureless

vigilance for melanoma diagnosis and even early metastatic

areas in the melanoma may indicate increased melanin at

potential. Only 5 of our cases had a maximum surface diam-

the level of the papillary dermis following a host immune

eter less than 2 mm. Except for the presence of pseudopods

response. This finding could be substantiated with further

the lack of distinctive features in these very small cases may

investigation. Atypical vessels noted in this study were typi-

account for such a low detection rate.

cally an increase in dot vessels per unit area within the mel-

A dermoscopy image of each case was submitted to the

anoma. These dot vessels may represent increased perfusion

reporting Pathologists at the same time as the tissue sub-

in the superficial dermal vessels as previously described [12]

mission. Confocal microscopy images were also available

rather than true tumor induced neovascularization.

to enhance diagnostic certainty for some cases as this has

Clinicians and pathologists need to be vigilant with small

been demonstrated [11]. Future investigation could quantify

suspicious cases displaying melanoma associated features

the contribution of this additional information in small size

presenting with diameters much less than 6 mm. We found

cases compared to just examining the histology slides and

the lowest recognition threshold diameter for melanoma in

the routine notes supplied by the clinician on the pathology

situ was 1.2 mm and for invasive melanomas 2.5 mm.

request documentation.

In descending order, we found the following colors pres-

One explanation of brown pigment within a hair follicle

ent in melanomas with a maximum surface diameter up to

infundibulum is melanocytes producing melanin at this site.

6 mm: light brown, dark brown, grey, pink then black. Other

We found melanomas in our study with a diameter three mm

dermoscopy features which were clues to these small early

or less did not display brown pigment in hair follicule infun-

melanomas include: asymmetric macule shape, angulation

dibula. Pigment was found in larger melanomas with diam-

on the edge of the melanoma, pseudopods, pigmented fol-

eters over 3 mm, see Figure 3. This finding suggests melanin

licular infundibula, structureless areas, atypical network and

producing melanocytes spread down into the infundibula

pigmented circles.
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ABSTRACT

Introduction: Patients with multifocal superficial basal cell carcinomas (sBCC) require a non-invasive treatment and follow-up with a non-invasive technique. Imiquimod 5% cream is a new
non-invasive therapy for BCC. Reflectance confocal microscopy (RCM) is a non-invasive, real-time
imaging technique.
Objectives: To evaluate and describe the feasibility and efficacy of imiquimod 5% cream for the treatment of multifocal sBCC using RCM.
Methods: The efficacy of imiquimod 5% cream for the treatment of multifocal sBCC was evaluated, as well as the potential of RCM for assessing therapeutic effects. We reported four patients with
34 sBCC lesions were treated with imiquimod 5% cream. RCM was performed in the baseline and at
12 weeks, 24 weeks and 52 weeks after starting treatment.
Results: Of 34 lesions treated with imiquimod 5%, 32 responded to the treatment and showed complete clinical clearing. Two subclinical BCC lesions were identified by RCM. The complete tumor clearance rate was 88.2%, and the efficiency rate was 97.1%. No lesion recurred at 24-month follow-up.
RCM identified previously described confocal features of BCC and was more sensitive than clinical
examination. Local skin reactions were relieved after expectant treatment.
Conclusions: Imiquimod 5% cream may be useful for the treatment of multifocal sBCC, and its side
effects are easy to manage. RCM can be used for non-invasive monitoring of treatment response and
improved the tumor clearance rate.
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Introduction

histologically (Figure 1B). Each lesion was treated with 5%
imiquimod cream (Aldara®; 3M Pharmaceuticals).

Basal cell carcinoma (BCC) is the most common skin cancer

Imiquimod 5% cream was applied once daily for 5 days/

worldwide. Although surgical treatment of BCC is the gold

week for 12 weeks. Treatment visit was performed once ev-

standard, patients may be reluctant to accept invasive treat-

ery two weeks. Treatment ended when there was no clini-

ment by reason of multifocal BCC-lesions. In recent years,

cal or RCM evidence. If there is no response or insufficient

non-invasive therapies have been widely used for the treatment

response, treatment was continued and reevaluated every

of superﬁcial (s)BCC [1,2]. Imiquimod is a new local treatment

2 weeks, until complete clinical response was obtained. The

that can remove tumor tissues without injuring the surround-

imiquimod cream was applied before going to bed and re-

ing normal tissues. However, histological evidence of tumor

moved with soap and water approximately 8 hours later. The

clearance is difficult to obtain. In vivo reflectance confocal mi-

treatment area was not covered except in cases of bleeding

croscopy (RCM) is a non-invasive, real-time imaging technique

or excessive discharge from the wound. Each treatment field

that provides near histologic level resolution cross-sectional

encompassed the lesion and 1.0 cm margins surrounding the

images of superficial layers of the skin. RCM can be used to

visible BCC lesion.

diagnose and monitor treatment effectiveness in BCC [3-5].

Each lesion was followed up by RCM (Vivascope 1500,
Lucid Technologies) at 12 weeks, 24 weeks and 52 weeks af-

Objectives

ter the start of imiquimod treatment. Baseline and follow-up

The aim of this study was to evaluate and describe the feasi-

two experienced physicians. If there was discordance between

bility and efficacy of imiquimod 5% cream for the treatment

the two evaluators, a consistent interpretation was obtained

of multifocal sBCC using RCM.

from a third reviewed. Therapeutic effects were determined

images were collected. The RCM images were evaluated by

by tumor size combined with RCM imaging features.

Methods
Four patients (3 females and 1 male) with diagnoses of

Results

sBCC, with 2 or more lesions, and aged from 27 to 76 years

A total of 34 BCC lesions were included in the analysis. The

(mean 56 years) were included in the study.

tumor size ranged from 0.5 to 3 cm in the maximum diam-

The patients presented with 34 sBCC appearing as mild

eter (mean, 1.4 cm). Lesions were located in the neck area

reddish-brown patches and pigmented patches (Figure 1A).

(N = 3), scalp (N = 2), chest (N = 8), abdomen (N = 5), back

The patients were overall healthy and had no other symp-

(N = 5), lower extremities (N = 6), and upper extremities

toms associated with Gorlin Syndrome. All lesions were di-

(N = 5). The durations of the drug application period var-

agnosed clinically, and BCC features were confirmed under

ied from 8 weeks to 28 weeks, with an average of 18.6 ±

RCM. All the lesions were confirmed as superﬁcial (s)BCC

6.9 weeks.

Figure 1. (A) Multifocal BCCs in the chest area before treatment. (B) Histopathology showed the basaloid cords and basaloid island
connected to the epidermis (H&E, magnification 40×).
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Reflectance Confocal Microscopy Analysis

residual BCC was detected by RCM in 4 of 34 sites (11.8%),

RCM imaging details are provided in Table 1. RCM crite-

and there was no clinical manifestation in two lesions. The

ria previously described were used for the diagnosis of BCC

area of three lesions was obviously reduced, but no effect

[6-8]. The RCM criteria for the diagnosis of BCC include

was observed in one lesion. The complete tumor clear-

principal criteria (≧ 2 principal criteria present): tumor is-

ance rate was 88.2%, and the efficiency rate was 97.1%.

lands, elongated and polarized nuclei, peripheral palisading;

In the residual lesion, treatment with imiquimod 5% cream

and secondary criterion (≧ 3 secondary criterion present):

was discontinued, and surgical treatment was performed. No

keratinocyte atypia, cords connected to the epidermis, bright

lesion recurred at 24-month follow-up.

particles, peri-tumoral clefting, increased vascularization,
and dendritic cells inside tumor islands (Figure 2). At the

Local Skin Reactions

12-week, 24-week and 52-week follow-up evaluations,

The patient is still under clinical and RCM monitoring. All

there was no RCM evidence in 22 lesions, 26 lesions, and

lesions had good cosmetic outcomes except hypopigmen-

30 lesions, respectively (Figure 3). At the 52-week follow-up,

tation in eight lesions (23.5%). Local skin reactions (LSR)

Table 1. Reflectance confocal microscopy characteristics of basal cell carcinomas before (baseline)
treatment with imiquimod and at 12, 24 and 52 weeks after treatment.
Reflectance confocal
microscopy

Baseline,
% (No.)

12-week follow-up,
% (No.)

24-week follow-up, 52-week follow-up,
% (No.)
% (No.)

Tumor islands

82.4 (28)

23.5 (8)

17.6 (6)

2.9 (1)

Elongated and polarized nuclei

79.4 (27)

23.5 (8)

14.7 (5)

2.9 (1)

Peripheral palisading

52.9 (18)

20.6 (7)

8.8 (3)

0 (0)

Keratinocyte atypia

100 (34)

35.3 (12)

23.5 (8)

11.8 (4)

Peri-tumoral clefting

17.6 (6)

5.9 (2)

0 (0)

0 (0)

Dendritic cells inside
tumor islands

97.1 (33)

35.3 (12)

20.6 (7)

8.8 (3)

Cords connected to the epidermis

94.1 (32)

32.4 (11)

17.7 (6)

5.9 (2)

Increased vascularization

82.4 (28)

26.5 (9)

5.9 (2)

0 (0)

Bright particles

70.6 (24)

35.3 (12)

23.5 (8)

5.9 (2)

Figure 2. Reflectance confocal microscopy (RCM) image of basal cell carcinoma (BCC). (A) Keratinocyte atypia (blue arrowheads).
(B) Increased vascularization (blue arrowheads). (C) Peri-tumoral clefting (blue arrowheads). (D)Tumor islands (blue arrowheads) and bright
particles (red arrowheads). (E) Elongated and polarized nuclei (red arrowheads). (F) Dendritic cells inside tumor islands (blue arrowheads).
(G) Cords connected to the epidermis (blue arrowheads). (H) Peripheral palisading (blue arrowheads).
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Figure 3. Clinical and confocal images before treatment and during follow-up on the second lesion. (A) reddish-brown and pigmented
patches before treatment. (B) At the 12-week follow-up, the lesion presents with erythema and crusting induced by treatment. (C) At the
24-week follow-up, the lesion presents as a small residual tumor on the border. (D) At the 52-week follow-up, complete clearance, with
no sign of recurrence. (E)Before treatment, RCM shows tumor islands with peripheral palisading. (F) The12-week RCM follow-up shows
increased high-refractive particles inside the tumor. (G) The 24-week RCM follow-up shows irregular tumor islands and increased dendritic
cells inside tumor islands. (H) At the 52-week RCM follow-up, RCM showed regularly spaced cells composing a regular honeycomb pattern.

including erythema, edema, dryness, crusting, and erosion

bright particles in the epidermis (Figure 3F) after 12 weeks

were present in nine lesions (26.5%). They were relieved af-

of imiquimod application indicate that imiquimod 5% has

ter expectant treatment with moisturizer. Treatment was in-

initiated an immune response and is a reliable biomarker for

terrupted for 1 week or 2 weeks for recovery in serious cases.

predicting treatment response.

Conclusions

ever, in some cases such as elderly patients who are too frail to

RCM provides a useful, noninvasive tool for the diagno-

BCC-lesions, non-invasive therapies are needed. Studies eval-

sis of BCC. The presence of two or more RCM criteria is

uating BCCs of the trunk or extremities suggest that imiqui-

100% sensitive for the diagnosis of BCC, and with 4 or

mod is as effective as surgical treatment regarding clinical

more RCM criteria present the specificity was 95.7% [9].

cure rates and it achieves good to excellent cosmetic out-

In this study, 5 criteria or more present could be diagnosed

comes [10-11]. In this study, we also confirmed that imiqui-

as BCC, by which diagnostic coincidence rate was 100%

mod 5% is effective for the treatment of multiple sBCCs.

comparing with pathological outcome. Our study confirmed

The complete tumor clearance rate was 88.2%, higher than

that imiquimod 5% cream is highly effective for the treat-

those of documents reported [1,2,12], which may be credited

ment of multifocal sBCC. Notably, RCM features were not

to RCM surveillance. The therapeutic regimens were differ-

present after treatment with imiquimod 5% cream in 30 of

ent in the previous studies [12-15]. Consistent with previous

34 lesions. Before treatment, the RCM criteria for the di-

studies [16-17], the imiquimod dosing regimen of 5 times per

agnosis of BCC were detected as described in Table 1. At

week for 12 weeks is an effective treatment for sBCC.

Surgery is the gold standard for treatment of BCC. Howwithstand excisional surgery, or patients with multifocal

12 weeks after treatment, these RCM parameters were re-

In this study, the most common side effects were ery-

duced by approximately 64.7 % of the initial values. At the

thema and hypopigmentation, and recovery was gradual.

52-week follow-up, clinical evaluation showed that 94.1%

The erythema may be a sign of an immune response in the

(32 of 34 lesions) achieved complete clearance, whereas

epidermis. LSRs mainly occurred during the first 3 months

RCM showed that 88.2% (30 of 34 lesions) of lesions had

of therapy.

lost BCC features. Residual BCC was identified upon RCM

The present study had some limitations. This was an

examination in two lesions that did not present clinical man-

open study with no control group and it included only four

ifestation. RCM improved the tumor clearance rate during

patients. Larger clinical studies with longer follow-up peri-

follow-up. The presence of increased dendritic structures and

ods are necessary. In conclusion, we confirmed the efficacy
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of imiquimod 5% for the treatment of multiple sBCC and
showed that RCM is a valuable tool for non-invasive monitoring of treatment response.
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ABSTRACT

Introduction: Janus kinase inhibitors (JAKi) are anti-inflammatory medications suppressing Janus
kinase-signal transducer and activator of transcription (JAK-STAT) pathway by inhibiting various
cytokines receptors on the membrane of cells. Mutations and polymorphisms on JAK and STAT proteins can cause dysregulation in the balance of immune system, and ultimately result in autoimmune
disorders.
Objectives: To record and summarize the overall efficacy and safety of JAKi in various autoimmune
conditions such as alopecia areata (AA), psoriasis vulgaris (PV), psoriatic arthritis (PsA), atopic dermatitis (AD), vitiligo, hidradenitis suppurative (HS), lichen planus (LP), and pyoderma gangrenosum (PG).
Methods: A thorough review of articles was performed across PubMed and Google Scholar on
meta-analyses, systematic reviews, clinical trials and case studies evaluating the treatment of autoimmune disorders such as AA, PV, PsA, AD, vitiligo, LP, HS, and PG with JAKi. Duplicated data and
animal experiments or in vitro/ex vivo studies were excluded.
Results: All the reviewed articles reported beneficial effects of tofacitinib and ruxolitinib application
in the treatment of disorders mentioned above with the autoimmune predisposition.
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Conclusions: Tofacitinib and ruxolitinib showed potential efficacy in treating several autoimmune
disorders. Based on records in the reviewed studies, both medications had acceptable safety profiles;
however, physicians are recommended to outweigh the risks and benefits of such treatments for each
specific condition.

Introduction

Objectives

The Janus kinase inhibitors are a category of anti- The development of JAKi in dermatology and rheumatology
inflammatory medications, targeting JAK-STAT pathways.
is still in the early stage; however, there is favorable evidence
Many inflammatory cytokines function through the JAK-

about the utility of JAKi in treating some of the autoimmune

STAT pathways in the human body [1,2]. Cytokines are cru-

disorders. To prevent extensive efforts collecting data from

cial molecules working on the immune system regulation,

different studies to answer specific inquiries about such dis-

and their dysregulation might be important in the pathogen-

orders and medications, we performed a narrative review to

esis of autoimmune disorders [3].

summarize all the available evidence on the utility of JAKi in

Genetic polymorphisms and different mutations can

treating AA, PV and PsA, AD, vitiligo, LP, HS, and PG.

occur within JAK-STAT pathways, resulting in several

forms of malignancies and autoimmune disorders, ie polymorphisms of JAK2 and STAT3 are involved in psoriasis

Methods

[4]. JAKi medications provide us with the possibility of

A thorough search was performed on PubMed, and Google

shutting down the impaired JAK-STAT pairs. Ruxolitinib

Scholar using combinations of the following MeSH terms:

and tofacitinib are the prototypes of JAKi. Ruxolitinib is

“tofacitinib,” “ruxolitinib,” “JAK inhibitors,” “Janus Kinase

a JAK1/2 selective inhibitor; it affects several parts of the

inhibitors,” “alopecia areata,” “psoriasis vulgaris,” “psori-

innate and adaptive immune system, including natural killer

asis arthritis,” “atopic dermatitis,” “vitiligo,” “hidradenitis

cells (NKc), dendritic cells, T-helpers, and regulatory T-cells

suppurative,” “pyoderma gangrenosum,” “lichen planus,”

[5]. Tofacitinib preferentially blocks JAK1/3 and, to some

“lichen planopilaris.” A total of 672 publications were found.

degree, JAK2 and TYK2 [6].

After removing duplicates and non-suitable publications, we

JAKi, like other medications, have adverse effects (AEs)

focused on the most recent and available pooled studies such

on the human body. JAKi suppress the immune system at

as systematic reviews and meta-analyses and then available

some levels, and their consumption increases the risk of some

clinical trials, observational and case studies.

infections such as herpes zoster (HZ). Vaccination against
HZ prior to the treatment with tofacitinib is recommended.
Non-HZ opportunistic infections, including cytomegalovi-

Results

rus, cryptococcus, histoplasmosis and clostridium difficile

Alopecia Areata

are also reported in JAKi recipients [5,7].

Alopecia areata is a non-cicatricial alopecia with an autoim-

There is a potential risk of increasing venous thrombo-

mune etiology, affecting approximately 2% of the general

embolism (VTE) events following the treatment with JAKi so

population. Histopathology assessment on the involved skin

it is recommended to avoid prescribing JAKi in patients with

showed lymphocytic infiltration around the hair follicles at the

age >50, previous VTE, hypercoagulability, smoking, cardio-

level of bulb or lower [9]. Immune system dysregulation results

vascular disease (CVD), long-term immobilization, recent

in hair follicles damage by T-cells and NKc. Moreover, auto-re-

trauma or surgery, paralysis, malignancy, obesity, frequent

activation of immune cells upregulates IFN-γ and cytokines

long flights, and hormonal therapy. A further consideration

and cause further cellular damage and inflammation [10].

is required to either avoid or prescribe JAKi with extra cau-

Excessive activation of JAK-STAT has a major effect

tion in patients with a history of cancer; however, there is

on maintaining the activation of CD8+ T-cells and NKc.

not enough evidence and data about the carcinogenicity of

Additionally, a low level of T-regulatory cells identified in AA

JAKi. Other AEs include anemia, reversible hyperlipidemia

patients, makes it impossible to suppress excessive amounts

and minimal elevation in liver transaminases and creatine

of cytokines. These complexes of immune dysregulations

phosphokinase (CPK) [7,8].

contribute to hair follicles damage [10,11].
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Yu et al reviewed 12 studies with 346 patients. In this

for the placebo recipients at weeks 16 - 24. Moreover, clini-

review 288 participants received oral tofacitinib and 58

cal efficacy was reported based on Dermatology Life Quality

received oral ruxolitinib. The outcome measurement was

Index (DLQI) and Nail Psoriasis Severity Index (NPSI). AEs

reported with the Severity of Alopecia Tool50 (SALT50),

such as hyperlipidemia, CPK elevation, anemia and lympho-

showing 66% overall improvement in all patients. There was

penia were observed in some patients [17].

no statistically difference when studies categorized by sex,

Tian et al meta-analyzed seven randomized clinical tri-

age and subtypes of AA (P = 0.81, P = 0.37 and P = 0.91,

als (RCTs) about oral tofacitinib in chronic plaque psoriasis.

respectively). The SALT50 rates were lower in patients who

Physician global assessment (PGA) and PASI 75 (4 studies

received a shorter length of treatment but was not statisti-

reported PASI 90) showed denoting difference b
etween

cally significant (P = 0.25). The reported AEs were upper

the group of tofacitinib 5 mg/bid users and control group

respiratory tract infections (URTI), urinary tract infections

(P < 0.00001). The effectiveness of tofacitinib 10 mg/

(UTI), herpes simplex and herpes zoster infections, alteration

bid was also significantly distinct from the control group

of blood cells count, the elevation of liver aminotransami-

(P < 0.00001). Moreover, 5 mg/bid of tofacitinib showed less

nase and lipids; moreover, there were no fatal AEs [12]. In

efficacy than 10 mg/bid. Even though, there was no statis-

another meta-analysis, Hamilton et al reviewed ten different

tically significant difference in AEs between 5 and 10 mg

studies on the systemic and topical tofacitinib and ruxoli-

tofacitinib, more AEs were related to 10 mg/bid dosage [18].

tinib in children and teenage populations (age 1 – 17 years).

Further, it is recommended to conduct clinical trials on topi-

The review affirmed success for JAKi in children and teens

cal types of JAKi in treating PV.

with higher numbers of complete responders and smaller
numbers of poor responders compared to adults. AEs were

Psoriatic Arthritis

small and limited to mild infections, diarrhea and reversible

Approximately 19.4% of patients with psoriasis present

lab abnormalities [13]. In addition, Guo et al conducted a

joints involvement [19]. PsA manifestations include periph-

meta-analysis on 14 studies with 275 patients treating with

eral arthritis, enthesitis, axial disease, dactylitis, and skin

oral and topical tofacitinib. A complete response in 54.0%

characteristics [20]. No serology markers are available to

and partial response in 26.1% of patients were reported.

distinguish PsA from psoriasis; however, hyperlipidemia,

The AA relapse rates were 24.0% in the pooled results, and

gout, axial spondylopathy or allergic rhinitis are more com-

the main reason was medication discontinuation. A 7.2%

mon in PsA [19].

of patients presented AEs, and the most common AE was
URTI [14].

Psoriasis Vulgaris

Companaro et al systematically reviewed three RCTs
studying oral tofacitinib. In these studies, 947 patients treated
with tofacitinib and those who only received 5 mg/bid were
assessed in the review. The results at week 16 revealed a sig-

Psoriasis is a chronic autoimmune inflammatory disease with

nificant higher ACR20 (number of patients who achieved

the prevalence of 2% worldwide. Psoriasis has several sub-

≥20% response rate to the treatment based on the Amer-

types, including plaque, guttate, inverse, and pustular. Over-

ican College of Rheumatology Index) response than pla-

activation of dendritic cells is responsible for the initial phase

cebo. Moreover, tofacitinib also presented statistically higher

of psoriasis and unbalanced elevated levels of cytokines such

ACR50, ACR70 and PASI75 response rates compared to

as IL-17, IL-21 and IL-22 (mostly Th17 and IL-23 driven

placebo, and Health Assessment Questionnaire-Disability

[15]) for the maintenance phase of inflammation. Medica-

Index (HAQ-DI) score and post-treatment fatigue assess-

tions such as tofacitinib and ruxolitinib targeting TNF-α,

ment showed lower rate, which means better response. Seri-

IL-23 and IL-17 and JAK/STAT pathways can be effective in

ous AEs were greater in the treatment group than the control

treating PV [16].

group; however, it was not proved statistically [21].

Kvist-Hansen et al conducted a systematic review on five

Paik et al reviewed tofacitinib efficacy in two well-designed

clinical trials (phase two and three trials) utilizing oral to-

parallel RCTs (phase 3) in PsA patients: the OPAL Broaden

facitinib to treat moderate to severe forms of PV. The effec-

with 442 patients for 12 months and the OPAL Beyond with

tiveness was calculated based on PASI75 (Psoriasis Area &

394 patients for six months. Patients received tofacitinib 5

Severity Index 75% reduction). In the phase two studies, the

or 10 mg/bid or placebo (or adalimumab 40 mg/sc combined

effectiveness of tofacitinib was reported 25% with 2 mg/bid,

with a csDMARD instead of placebo in OPAL Broaden) in

40.8% with 5 mg/bid, and 66.7% with 15 mg/bid compared

both trials. The efficacy of tofacitinib over placebo was eval-

to 2% efficacy in placebo. In the phase three studies, the ef-

uated with ACR20, ACR50, ACR70, HAQ-DI and PASI75.

fectiveness was reported 39.5% – 54.3% with 5 mg/bid and

After three months, tofacitinib 5 mg/bid recipients achieved

59.2% - 81.1% with 10 mg/bid compared to 5.6% - 12.5%

statistically significant ACR20 or ACR50 and HAQ-DI
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scores than placebo in both trials, and in the OPAL Broaden

patients received oral tofacitinib 5 – 10 mg/bid for 12 – 40

study, significantly more patients treated with 5 mg/bid tofac-

weeks; 11 patients received topical tofacitinib 2% bid +

itinib achieved PASI75 score than placebo. After 12 months,

UVB phototherapy for 12 weeks, 21 patients received top-

minimal disease activity was attained in 37% of tofacitinib

ical ruxolitinib 1.5% bid for 12 – 38 weeks (in one study

5 mg recipients. A minimal progression in radiography was

UVB phototherapy was also added), and one patient re-

reported in the OPAL Broaden trial, and more than 90% of

ceived oral ruxolitinib 20 mg/bid for 20 weeks. Efficacy was

patients showed non-progression criteria [22]. All reviewed

assessed with Vitiligo Area and Severity Index (VASI) and

studies reported favorable safety and efficacy profiles of oral

facial Vitiligo Area and Severity Index (fVASI). Overall effec-

tofacitinib and ruxolitinib.

tiveness in the JAKi-alone recipients was reported as 57.8%
good response, 22.2% partial and 20% none or minimal

Atopic Dermatitis

response. Moreover, the response to the treatment with con-

Atopic dermatitis is the most common chronic inflamma-

current UVB phototherapy was statistically higher than JAKi

tory skin disease with 3% – 10% prevalence in adults and

alone (P < 0.001). The improvement turned more significant

15% – 25% in children. Moderate-to-severe AD can alter

(fVASI reduction) in facial vitiligo than other body sites

the health-related quality of life (HRQoL) because of sleep

(P < 0.001) when the studies were sub-grouped based on spe-

disturbance, purities and comorbid mental conditions. Mul-

cific body areas. No significant difference was observed be-

tiple inflammatory pathways and cytokines are involved in

tween different routes of JAKi administration (P = 0.1). AEs

the pathogenesis of AD, and they can be considered as ther-

were erythema, transient acne, hyperpigmentation, transient

apeutic targets [15,23].

hyperlipidemia, URTIs, weight gain and joint pain [27].

Tsai et al conducted a meta-analysis on 15 RCTs and re-

In a case report, Komnitski et al presented a 40-year-old

viewed the efficacy and safety of JAKi in treating AD. Among

lady with vitiligo and rheumatoid arthritis receiving 5 mg

4,367 participants, 69 patients received topical tofacitinib

oral tofacitinib twice daily. After 2 years of the treatment

2% bid for 4 weeks, and 307 patients received topical rux-

without being sun-exposed, complete re-pigmentation of the

olitinib 0.15%, 0.5%, or 1.5% once daily, or 1.5% bid for

frontal and peri-labial were observed. Further, partial im-

8 weeks. In the tofacitinib study, efficacy was evaluated by

provement in the back of the neck and upper chest were also

Investigator Global Assessment (IGA), Eczema Area and

noted. No AEs were reported during the treatment in this

Severity Index (EASI-75%) and Body Surface Area (BSA)

case [28].

response. There were statistically significant higher rates
of achievement to IGA, EASI-75%, and BSA responses in

Lichen Planus

the treatment group compared to the control group. In as-

Lichen planus is a chronic inflammatory disorder that can

sessing topical ruxolitinib among 307 patients, efficacy was

involve derma, mucous, nail and hair follicles. The etiology

evaluated by pruritus numerical rating scale (pruritus-NRS)

of LP seems to be autoimmune with the incidence rate of

response. Participants in the treatment group disclosed sta-

2% – 3% [30]. The overactivation of CD8+ T-call lympho-

tistically greater rates of achieving pruritus-NRS response

cytes and dysregulation of CD4+ T-cells have been observed

than placebo recipients. Additionally, safety was reported

to play a major role in the pathogenesis of LP [30].

with Treatment-Emergent Adverse Events (TEAEs), showing

Damsky et al 2020 evaluated the benefit of oral tofac-

a higher rate of AEs in the treatment groups that was directly

itinib in a case series of three patients with erosive lichen

related to the length of treatment (24). Further, it is suggested

planus (ELP). Treatment with oral tofacitinib 5 mg/bid was

that topical JAKi are rational modalities in treating refrac-

initiated for all patients. Additional therapy with methotrex-

tory AD; however, more clinical trials are required to evalu-

ate and prednisolone was added to the therapeutic regimen

ate the long-term safety.

of patient #1 due to the refractory course of his condition.

Vitiligo

All patients showed dramatic improvements and complete
or near-complete remission while they were on tofacitinib.

Vitiligo is an autoimmune skin disease with acquired loss of

Discontinuation of tofacitinib in patient #1 resulted in ELP

function in epidermal melanocytes, resulting in depigmented

relapse even when he continued methotrexate and prednis-

white patches of skin. The unregulated activity of T-helper1

olone. Re-initiation of tofacitinib 5 mg/bid resulted again in

and high levels of IFN-γ, IL-9 and IL-10 seem to be the lead-

improvement in patient #1. Tofacitinib was tolerated well

ing cause of autoimmunity in vitiligo, and treatments aiming

with no reported AEs in any of the cases [31].

to lower the levels of ILs seem to be rationale [25,26].

Another case series by Yang et al reported the effec-

Phan et al meta-analyzed data from nine case reports

tiveness of oral tofacitinib in ten patients with refractory

and case series to assess the pooled results about the efficacy

lichen planopilaris (LPP). Treatment with tofacitinib 5 mg/

and safety of JAKi in the treatment of vitiligo. Twenty-three

bid for 8 patients and 5 mg/tds for the other 2 patients,
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with more severe disease, was commenced and continued

including adalimumab, tacrolimus, prednisolone, and rit-

for 2 – 19 months. Disease activity assessed by LPP activ-

uximab. Treatment was transitioned to oral tofacitinib

ity index (LPPAI), and showed statistically significant im-

5 mg/bid: significant improvement was observed after two

provement compared to pre-treatment (P = 0.0014). One

weeks, and 95% improvement and sustained remission were

patient reported hair loss upon treatment discontinuation

reported at three months post-treatment [42].

(due to weight gain), which stabilized when medication was

Another case report was conducted by Kochar et al

re-started with a 5 mg/bid dosage [32]. A significant effi-

presenting three patients with refractory PG. The first two

cacy and low AEs were reported in the reviewed case series.

patients were treated with 5 mg of tofacitinib twice daily,

Large-scale and long-term studies are required to assess the

and no signs of disease activity and AEs were reported after

safety and efficacy of the treatment.

12 months. The third patient commenced on tofacitinib
5 mg/bid and concomitant steroid, and his PG lesions were

Hidradenitis Suppurativa

improved but not healed entirely within a month. Then ste-

Hidradenitis suppurativa is a chronic inflammatory disor-

roid was stopped, and tofacitinib up-titrated to 10 mg/bid

der in 1% of general population [33,34]. Pathogenesis of

and improvement continued [43]. Reviewed studies indi-

HS starts with cutaneous changes around hair follicles and

cated the effectiveness of oral tofacitinib in the treatment of

dysregulation of innate and adaptive immunity: elevated lev-

PG; however, more studies with larger scales are needed to

els of ILs following the overactivity of T-helpers, ultimately

assess the accuracy of this allegation.

affect neutrophils, macrophages and plasma cells. These
changes result in a vicious cycle of inflammation, pain, purulence, tissue destruction, and disfiguring scars [33-36]. JAKi

Conclusions

suppress the impacts of ILs, and thus they can be a potential

Tofacitinib and ruxolitinib showed potential efficacy in the

treatment for HS; however, limited studies aim to prove the

treatment of several autoimmune disorders. Based on a thor-

benefit of JAKi in treating HS.

ough review of the literature, it is concluded that both med-

Savage et al reported two cases of HS treating with oral

ications have acceptable safety profiles; however, physicians

tofacitinib 5 mg/bid: a patient treated for one year and the

are recommended to outweigh the risks and benefits of the

other patient for three years. Both patients showed favor-

treatment for each specific condition. Further, there are not

able results: patient #1 was pain and drainage free after

enough data and studies about the benefit and safety of to-

11 months. Upon discontinuation at 12 months, the modest

facitinib and ruxolitinib in treating disorders such as HS, PG,

disease activity was observed, and tofacitinib re-treatment

and LP. We predict that JAKi will be utilized more broadly in

directed the disease to full remission. Patient #2 experienced

treating autoimmune disorders, and future reviews can be a

gradual remission over 3 years of treatment. At this time,

paradigm guideline helping clinicians to treat their patients.

localized herpes zoster infection was reported which was
controlled with intravenous valacyclovir. No other AEs were
reported in either of the two patients [35].

Pyoderma Gangrenosum
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infection, neoplasia, thrombophilia, and other inflammatory
conditions. PG often is related to other systemic inflammatory conditions [37-40]. Pathophysiology of PG is not entirely known; however, it represents dysregulation of the
innate and adaptive immune systems: neutrophil dysfunction, JAK2 mutation, overexpression of integrin and dysregulation of integrin signaling, and overproduction of ILs
seems to be involved in the course of PG [41].
There are few studies about the efficacy of JAKi in treating PG; however, few case reports show potential benefits
that need further large-scale RCTs. In a case report, Choi et
al presented a patient with a history of cocaine abuse and
10-month PG lesions refractory to other forms of treatment,
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ABSTRACT

Introduction: Efficient interpretation of dermoscopic images relies on pattern recognition, and the
development of expert-level proficiency typically requires extensive training and years of practice.
While traditional methods of transferring knowledge have proven effective, technological advances
may significantly improve upon these strategies and better equip dermoscopy learners with the pattern
recognition skills required for real-world practice.
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Objectives: A narrative review of the literature was performed to explore emerging directions in medical image interpretation education that may enhance dermoscopy education. This article represents
the first of a two-part review series on this topic.
Methods: To promote innovation in dermoscopy education, the International Skin Imaging Collaborative (ISIC) assembled a 12-member Education Working Group that comprises international dermoscopy experts and educational scientists. Based on a preliminary literature review and their experiences
as educators, the group developed and refined a list of innovative approaches through multiple rounds
of discussion and feedback. For each approach, literature searches were performed for relevant articles.
Results: Through a consensus-based approach, the group identified a number of emerging directions
in image interpretation education. The following theory-based approaches will be discussed in this
first part: whole-task learning, microlearning, perceptual learning, and adaptive learning.
Conclusions: Compared to traditional methods, these theory-based approaches may enhance dermoscopy education by making learning more engaging and interactive and reducing the amount of time
required to develop expert-level pattern recognition skills. Further exploration is needed to determine
how these approaches can be seamlessly and successfully integrated to optimize dermoscopy education.

Introduction

healthcare providers estimated that at least six years of ex-

As a visual specialty, dermatology relies on the recognition

competency [1].

perience may be necessary to develop a sufficient level of

of characteristic features and patterns within clinical and

The container model embodies a traditional instructional

dermoscopic images of skin lesions. Other fields in medi-

approach centered on the idea that the acquisition of knowl-

cine, such as radiology and pathology, also rely on pattern

edge is comparable to filling one mind, or one mental filing

recognition to formulate diagnoses and plans of care. In

cabinet, with as many facts and concepts as possible [2,3].

these fields, experts are distinguished from novices by their

This learning theory was developed on the metaphor of our

speed and accuracy in interpreting medical images and com-

minds acting as containers capable of accumulating and

pleting diagnostic tasks. While analyzing images of skin

retaining different items, whether real or metaphorical [4].

lesions, viewers may perform global interpretation, which

Using this metaphor, knowledge is regarded as a commodity

encompasses holistic processing with immediate pattern rec-

to be transferred from one medium to another [3].

ognition. Viewers may also perform feature search, which in-

The expectation that diagnostic concepts can be placed in

volves the identification of specific features (eg, dermoscopic

a fixed cognitive “container,” where they can then be easily

criteria) associated with normalcy or pathology.

accessed, is misleading, especially in the setting of medical ed-

Experts and novices differ in the order that they perform

ucation. The successful recall of knowledge in the real-world

these mental processes during medical image analysis. Nov-

context seems to be strongly influenced by the learning con-

ices usually start by attempting to search deliberately for

text [5]. However, knowledge acquired using the container

features and comparing their findings with their prior, al-

model is usually isolated from its context and thus static and

beit limited, knowledge and experiences. In contrast, experts

inflexible. In practice, knowledge, even if highly case-specific,

typically reach a diagnostic conclusion relatively quickly

is not a readily available object to retrieve but something to

through global interpretation and then seek to justify their

reconstruct and adapt when faced with different situations [2].

conclusion with an efficient feature search.

Thus, opponents to the container model point out that in

Visual diagnostic skills at the expert level require the

solving new problems, learners who have diligently absorbed

ability to perform global interpretation—or efficient pattern

declarative knowledge (eg facts and concepts that can be

recognition without deliberate search strategies. Traditional

verbalized) under the container model may still fail to appro-

educational methods that primarily drill declarative knowl-

priately retrieve and apply that knowledge [6]. Alternatively,

edge (e.g., specific features) have been largely ineffective in

learners may be able to successfully adapt their knowledge in

teaching novices the pattern recognition skills required for

the problem-solving process, but this successful retrieval and

real-world practice. With these conventional training mo-

application may require a high cognitive load [6].

dalities, expert-level proficiency in dermoscopy has typically

The cognitive load theory is an instructional the-

required extensive training and years of practice. A diagnos-

ory d
erived from current understanding of cognitive

tic accuracy study performed among medical students and

architecture [7].7 The term cognitive load refers to the learner
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mental bandwidth to complete tasks [7]. It is based on the
idea that working memory—where information is stored

Objectives

temporarily—has limited capacity to store and use new in-

This article represents the first of a two-part review series

formation [7]. As a result, if the amount of new information

on novel instructional approaches in image interpretation

exceeds mental capacity, further learning and accurate deci-

education that could translate to dermoscopic educational

sion making will be impaired [8]. It is important for educa-

interventions. In this first part, we will present a collection

tors to consider cognitive load when designing instructional

of theory-based approaches —such as whole case learning,

materials to maintain the overall load within the optimal

microlearning, perceptual learning, and adaptive learning—

range for learning and performance.

that could enhance dermoscopic image interpretation edu-

For difficult tasks, learners may primarily rely on delib-

cation. While these emerging directions may also apply to

erate and purposeful thinking, and this process may strain

general dermatology education, the scope of this series is

their working memory, negatively affecting their ability to

limited to dermoscopy education.

complete the tasks. In cognitive psychology, the dual process
theory recognizes two thought systems: slow 
(deliberate)
thinking and fast (automatic) thinking [9]. For medical image interpretation, the dual process theory manifests as a
two-component diagnostic strategy in which the fast system
facilitates pattern recognition and the slow system facilitates
analytical reasoning [10]. Within a medical simulation, accessing relevant knowledge and skills while assessing the
simulated clinical environment may create a high extraneous
cognitive load for learners, causing poor performance [8].
The high cognitive load experienced by learners in medical
simulations may be explained by their extensive use of slow
thinking as opposed to fast thinking, the former requiring
considerable mental effort and use of mental resources.
Fast thinking, or non-analytical reasoning, is a key component of expert performance for diagnostic tasks that rely
on pattern recognition, such as skin lesion classification in
dermatology and X-ray interpretation in radiology [11]. For
image interpretation education, an important goal is for novices to gradually develop a degree of automaticity in pattern
recognition, which translates to a low cognitive load [10].
Traditional teaching methods based on the container model
have been generally ineffective in both teaching flexible
knowledge and training automaticity in novices.
In dermoscopy education, educators who use the container model usually provide instruction to passive learners on a defined set of diagnostic features, adding to their
“containers.” In teaching learners to detect the relative presence or absence of a feature, this approach in effect requires
real-world stimuli to likewise fit a binary interpretation
(eg

present/absent, melanoma/non-melanoma). However,

real-world stimuli frequently present on a continuum, or a
sliding scale, where concerning features may be completely

Methods
To promote innovation in dermoscopy education, the International Skin Imaging Collaborative (ISIC) assembled a
12-member Education Working Group that comprises international dermoscopy experts and educational scientists.
For this initiative, the group convened virtually on a regular
basis to discuss novel methods in medical image interpretation education that could be translate to dermoscopy training programs. Based on a preliminary literature review as
well as their experiences as educators, the group developed
and refined a list of innovative approaches through multiple
rounds of discussion and feedback.
For each approach, literature searches were performed
in the PubMed and Google Scholar databases for relevant
English-language articles. Search strategies included terms
for concepts of dermoscopy education, image interpretation
education, and health science education in addition to the
instructional approach under investigation. Articles published since 2000 were preferred for inclusion, but articles
published before 2000 were also considered, especially when
seeking to understand the historical and theoretical underpinnings of some approaches. Additional articles were identified among the references of retrieved articles and through
discussions with educational scientists.
Relevant literature findings on the educational theories,
methods, and concepts identified during the consensus process are presented in this review series. The theory-based
approaches described in the first part of this series include:
whole-task learning, microlearning, perceptual learning, and
adaptive learning.

non-existent, obviously present, or extremely subtle.
Dermoscopy education requires instructional approaches
that transfer flexible knowledge on the continuous nature

Results

seeks to explore an array of emerging theory-based approaches

Whole-Task Learning (4-C/ID)
Overview

in image interpretation education that may displace the con-

Whole-task learning is a time-efficient instructional design

tainer model and enhance dermoscopy training programs.

in medical education that teaches complex skill development

of features and their clinically relevant contexts. This review
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through authentic clinical scenarios [12]. For learners, spon-

Applications in Dermoscopy Education

taneous transfer of knowledge from the learning situation

In whole-task learning, authentic scenarios, structured in a

to the clinical environment is challenging [13]. Through

way to facilitate skill transfer to clinical encounters, serve

incorporation of real-life problems and fragmentation

as the framework for learning. This approach contrasts with

of instruction, whole-task learning aims to teach founda-

conventional teaching models that focus on didactic lectures,

tional knowledge in a way that fosters the “transfer out” of

which are then supported by hypothetical scenarios. Whole-

knowledge to actual practice. This approach also seeks to

task learning could be applied to dermoscopy education

facilitate skill transfer in a manner that attends to cognitive

to promote problem-solving skills and foster professional

load [12].

independence. Learning tasks may involve addressing skin

A specific whole-task learning strategy is four-component

complaints in hypothetical patient encounters. Learners then

instructional design (4-C/ID). The four components in 4-C/ID

receive instruction on the dermoscopic appearance of com-

are: (1) learning tasks, (2) supportive information, (3) just-

mon dermatologic diagnoses (supportive information).

in-time information, and (4) part-task practice [12]. Learn-

Dermoscopic training programs that involve case-

ing tasks, which function as the backbone of 4-C/ID, are

based learning could be adapted to whole-task learning by

authentic tasks sequenced from simple to complex in terms

re-structuring the curriculum with cases at the forefront and

of difficulty and organized into “task classes.” Supportive in-

re-imagining each case as a series of learning tasks [17]. For

formation may be presented at the beginning of a task class

example, dermoscopic cases are introduced prior to receiv-

and provide foundational knowledge. Just-in-time informa-

ing instruction. As they navigate through cases, learners may

tion may be provided right when the learner needs it for a

receive further information on specific dermoscopic features

specific task. Part-task practice is an optional component in

and management approaches in the form of didactic lec-

which the learner is given the opportunity to practice a spe-

tures, multimedia content, or other teaching materials [18].

cific task in order to develop a degree of automaticity. By

After completing the didactic portion, learners may then en-

shifting the focus of learning from lectures to clinical scenar-

gage in repetitive practice to develop task automaticity and

ios, learners may better appreciate the educational content

efficiency.

and its relevance to their professional roles [14].
Whole-task learning is similar to case-based learning in
structional design. In case-based learning, learners engage

Microlearning
Overview

in group-based discussions of authentic patient cases and

Microlearning is an instructional approach that involves

receive guidance and feedback from instructors [15]. Learn-

segmenting the curriculum into short bursts, or small bites,

ers are usually expected to prepare on their own through

of learning [19]. In contrast to traditional training sessions

self-directed learning in advance of the case-based learning

with “massed” practice, microlearning sessions may involve

sessions [15]. In whole-task learning, learners are presented

spaced review and distributed practice, increasing on-task

with authentic clinical scenarios prior to receiving formal

attention and decreasing mind wandering [20]. According

instruction. As learners navigate the scenarios, they are pro-

to the “forgetting curve,” memory retention declines over

vided further information relevant to the scenarios in a struc-

time as learners tend to forget much of their learned material

tured delivery format.

within hours or days [19]. Microlearning seeks to address

that both emphasize realistic clinical situations in the in-

this trend by introducing and re-introducing lessons in short

Applications in Medical Education

bursts. Through distributed practice, microlearning pro-

Task-based learning has been applied in surgical education

motes the transfer of information from short-term to long-

in recent years. A randomized controlled study conducted

term memory storage [19].

among surgical interns implemented task-based learning in

With the microlearning approach, learners experience

an inanimate surgical skills laboratory setting [16]. Com-

low cognitive load since working memory does not become

pared to the control group, the intervention group per-

overstrained, and this maintains learning capacity [21]. In

formed better on post-intervention assessments and required

reducing mental fatigue, this strategy increases learning re-

less time to complete the clinical procedure [16]. Another

tention and efficiency [19]. While microlearning lessons are

qualitative study evaluated the feasibility and efficacy of

usually self-paced, learners tend to complete them faster

whole-task learning in a web-based doctoral-level pharma-

given their high level of engagement [19].

cotherapy course and garnered positive results [14]. Learners
expressed that by posing authentic scenarios, the complex

Applications in Medical Education

delivery format provided them an opportunity to identify

In recent years, microlearning modules have become

with their future health profession [14].

more readily available to learners with the emergence of

4

Review | Dermatol Pract Concept. 2022;12(4):e2022188

multimedia content that can be easily accessed via personal

education, a microlearning module in which learners exclu-

devices. In a Dutch non-randomized study involving medical

sively practice diagnosing seborrheic keratosis (SKs) would

and biomedical university students, investigators employed

result in blocked practice, while one requiring a learner to

an open-source mobile application (or “app”) to teach cir-

distinguish between SKs, benign nevi, and melanomas, pre-

culation and respiration using microlearning and spaced

sented in a random order, would result in interleaved prac-

review [22]. For a month before the exam, learners used

tice. In a before-and-after study for a dermoscopy training

the app to complete training modules with practice assess-

program, blocked practice for benign lesions resulted in high

ments that reviewed educational content and provided feed-

specificity for benign lesions but poor sensitivity for malig-

back. Intensive app users performed significantly better on

nant lesions in that participants would frequently categorize

the final exam compared to moderate users and non-users,

melanomas as, for instance, SKs [28]. Sensitivity for malig-

though these results may also be correlated with increased

nant lesions subsequently improved with the adoption of in-

time spent learning [23].

terleaved practice [28].

Applications in Dermoscopy Education

learning represents a powerful teaching tool for dermoscopy

In dermoscopy education, a real-life example of microle-

education. It may enable an efficient transfer of expert-level

arning can be found in a telementoring framework model

pattern recognition skills to novices, especially when im-

called Project ECHO (Extension for Community Health

plemented through technology tools such as smartphone

Outcomes) [24]. As an effective alternative to on-site men-

apps. In bridging the gap between formal and informal

toring, tele-mentoring allows learners to process the cases

learning, the use of microlearning technology may enhance

with real-time guidance from dermoscopy experts [25]. In

learner engagement and motivation as well as knowledge

Project ECHO, teaching sessions occur on a monthly ba-

retention [29]. Microlearning modules may also be suitable

sis and pair a didactic micro-lecture with learner presen-

for gamification in which game design principles are applied

tations of real-life challenging cases encountered during

to enhance the learning experience and activate intrinsic re-

patient care. A before-and-after study among primary care

ward pathways.

By segmenting complex tasks into smaller units, micro-

providers demonstrated that ECHO attendance increased
participants’ ability to interpret dermoscopic images of skin
cancer [25].
Another example of microlearning in dermoscopy

Perceptual Learning
Overview

can be found in the educational webcasts posted by the

Perceptual learning is a learning method that challenges the

International Dermoscopy Society (IDS). These web-

container model theory by promoting the idea of experience

casts include short YouTube videos of 5 to 10 minutes

as fundamental to developing expertise [30]. In neuropsy-

in length organized into disease-based learning (Level 1),

chology, perceptual learning refers to the changes that occur

morphology-based learning (Level 2), and context-based

in neural circuitry as a result of experience, resulting in the

learning (Level 3) as well as case-based learning [26]. To

development of sensory discrimination [31]. This phenom-

facilitate conceptual understanding, these webcasts could

enon explains how we learn to discriminate between faces,

be expanded by posting dermoscopic images with practice

speech sounds, and musical pitches. For visual discrimina-

questions plus key points in a microlearning format on a

tion training, this approach relies on repeated exposures to

weekly or monthly basis.

numerous stimuli (eg visual features) so that one learns to

Since microlearning can be applied to drill certain topics

perceive subtle differences between the stimuli. The concept

or specific skills, educators may consider whether to imple-

of perceptual learning may be applied to visual specialties

ment “blocked” or “interleaved” practice. Many programs

in which the educator teaches key diagnostic features and

involve “blocked” practice in which the learner practices

then creates opportunities for learners to practice recogniz-

specific skills (eg A, B, C) one at a time in isolation (eg AAA

ing these features with feedback.

27

An alternative to “blocked” practice is

For medical image interpretation education, the two

“interleaved” practice in which learners practice multiple

components of perceptual learning are discovery and

different skills in an intermixed order (eg ABC BCA CAB).

fluency [6]. In the discovery phase, students learn to identify

In interleaved practice, the amount of practice devoted to a

new information relevant to the diagnostic task by ignor-

specific skill becomes spaced, or distributed, across the learn-

ing less relevant information and extracting the more salient

ing session [27].

points. Using inattentional selectivity, learners may process

BBB CCC) [27].

By continuously exposing learners to multiple relevant

a large amount of information from a case. Fluency comes

topics, interleaved practice may be more effective in pre-

with practice and refers to the student ability to efficiently

paring learners for real-life applications. In dermoscopy

recognize the information needed for diagnostic tasks.
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Applications in Medical Education

Students may have different starting points for a given topic,

Through perceptual learning, learners receive exposure to

or they may learn at different paces based on their individual

real-life examples, engage in repetitive practice, and gradu-

abilities and the instructional method being used. Adaptive

ally learn to recognize important diagnostic features quickly

approaches represent a solution to these problems: by re-

and accurately. Perceptual learning has been applied to ra-

sponding to the learner response times and accuracy rates,

diology and electrocardiogram (EKG) image interpretation

adaptive algorithms can repeat content, or adapt content dif-

training, where learners have demonstrated gains in accu-

ficulty, to optimize the learning process [36].

racy and fluency [6,30]. More recently, perceptual learning

Adaptive response time-based sequencing (ARTS) is an

has been applied to dermatology education, where learners

example of an adaptive learning approach that customizes

classify clinical images of rashes and skin lesions by mor-

the learning sequence based on performance data [37]. Once

phology, configuration, and distribution [32]. Through per-

the algorithm has detected mastery of a specific concept ac-

ceptual learning, learners demonstrated the ability to quickly

cording to objective learning criteria, it can retire that con-

and accurately identify skin lesion characteristics at a level

cept and shift to focus on the learner weaker areas. Learning

comparable to that of expert dermatologists.

criteria should correlate with a given level of proficiency
and could involve a number of accurate responses provided

Applications in Dermoscopy Education

within a specified amount of time, correlating with a degree

In a dermoscopy training program for primary care pro-

of automaticity. Training is considered complete when all cri-

viders, educators applied a heuristic training approach that

teria are met.

resembled the discovery phase of the perceptual learning approach [33]. In the heuristic strategy, learners are expected

Applications in Medical Education

to devise their own heuristics, or mental shortcuts, for future

Adaptive algorithms have been successfully applied in

decision-making based on their experiences. Following an

teaching transesophageal echocardiography (TEE) image

introductory didactic training session on classical dermo-

interpretation. Like dermoscopic image interpretation, TEE

scopic features, learners in the heuristic training arm were

interpretation involves recognition of diagnostic patterns. In

provided the opportunity to view a series of dermoscopic

one teaching method, an algorithm modified the sequence

images with minimal guidance from instructors. Labeled

of and time intervals between different TEE cases to suit

with the diagnosis only, these images did not contain further

each learner needs [38]. It evaluated both response speed

annotation or description, and learners were expected to

and accuracy to determine whether to retire or re-sequence a

discover salient features on their own. On post-intervention

specific concept. This method proved effective in improving

assessments, learners in the heuristic training arm performed

response time and accuracy and optimizing performance for

as well as learners who had received feedback on the salient

TEE learners.

features in those images.

For electrocardiography (EKG) interpretation, adaptive learning has also been successful in promoting content

Adaptive Learning
Overview

mastery. Reading an EKG, like evaluating a skin lesion in
dermoscopy, requires pattern recognition skills that novices are expected to obtain via experiential learning [30].

Adaptive learning is an educational approach that optimizes

With ARTS, the pace of learning was adapted for each EKG

learning for the individual learner through innovative tech-

learner based on response time and accuracy. As with the

nology tools [6]. This approach features an adaptive algo-

previous example, a concept was retired only if the learner

rithm that tailors the individual learning sequence according

achieved the target response time while maintaining accu-

to their strengths and weaknesses. Adaptive algorithms re-

racy. If both measures were not achieved, the concept was

semble an automated form of the deliberate practice strategy

re-sequenced into the learning sequence.

commonly used to achieve expert performance in music and
sports. In deliberate practice, a teacher evaluates student per-

Applications in Dermoscopy Education

formance and recommends practice activities (training tasks)

For dermoscopy education, adaptive algorithms may grad-

and practice objectives (training goals) based on the teacher

ually increase the difficulty of dermoscopic images based

prior experiences and the student needs [34]. Students follow

on learner performance to generate faster improvements in

teachers recommendations, practice with full concentration,

performance. Alternatively, if a learner repeatedly fails to

and receive or self-generate immediate feedback [34].

recognize a specific dermoscopic feature, additional images

In traditional medical education, pre-determined lecture

containing the feature may be shown until the learner starts

or training schedules could not be easily adapted or mod-

to “see” the feature. Since learners encounter new content

ified to accommodate the individual student needs [35].

according to a personalized training schedule, demotivation

6
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and mental fatigue may be reduced [39]. Adaptive learning

We envision a hypothetical dermoscopy training pro-

ensures that each student acquires the knowledge needed,

gram that combines the strengths of each approach pre-

in whatever sequence and at whatever pace, to reach their

sented in this article. In this program, learning concepts, such

desired level of mastery. In addition, innovative technolo-

as a specific dermoscopic diagnoses, would be organized as

gies with user interface interactions may enable performance

their own unit. Each unit may be prefaced by a real-world

tracking and personalized modifications for efficient learning.

clinical scenario that promotes whole-task learning. Educational content on the dermoscopic diagnosis (eg clinical pre-

Conclusions

sentation, dermoscopic appearance) could then be presented

A summary of the instructional approaches explored in the

segments to minimize extraneous cognitive load.

via microlearning modules that deliver instruction in small

first part of this review series is included in Table 1. In gen-

Each microlearning module may also include multiple

eral, training programs that apply microlearning modules,

example images of each diagnostic feature plus new cases

perceptual learning cases, and/or adaptive learning algo-

for perceptual learning. These example images and cases

rithms may enable novices to acquire expert-level knowl-

could be hosted on a user-friendly application that contains

edge in an effective manner. Meanwhile, whole-task learning

elements of game design and provides immediate feedback

equips learners for real-life clinical situations using hypo-

to learners. Adaptive learning algorithms built into the ap-

thetical clinical scenarios.

plication would either re-sequence or retire cases according

Table 1. Summary of the educational theories presented in the first part of this review series plus
examples of existing or potential applications in dermoscopy education.
Educational
Theory

Description

Application(s) in Dermoscopy Education

Container
Model

• Learners receive passive instruction and fill
their mental “container” with as many facts and
concepts as possible.
• Acquired knowledge is usually static and
inflexible because it is isolated from its
context.

Existing Applications
• didactic lectures
• rules-based algorithms

Whole-Task
Learning

• Curriculum design is based on authentic clinical
scenarios and comprises 4 components: (1)
learning tasks, (2) supportive information, (3)
just-in-time information, and (4) part-time
practice.

Potential Application
• curriculum design: structured as a series of
clinical scenarios based on real-life cases

Micro-learning • Educational content is segmented into short
bursts, or small bites, of learning that may be
spaced apart.
• This approach is expected to enhance
engagement, increase knowledge retention, and
decrease mental fatigue.

Existing Application
• Project ECHO, developed by dermatology
faculty at MaineHealth

Perceptual
Learning

• For medical image interpretation, fine visual
discrimination skills are developed through
repeated exposures to numerous examples of
important visual features.
• With feedback and practice, novices may learn
to efficiently extract important features and
ignore irrelevant ones.

Existing Applications
• YouDermoscopy, created and developed by
Meeter Congressi
Potential Applications
• library of training cases: learners classify
hundreds of images and receive feedback on
performance

Adaptive
Learning

• Adaptive algorithms respond to the individual
performance data and make personalized
modifications to the training schedule.
• Each individual training schedule is tailored to
his/her strengths and weaknesses in order to
optimize learning outcomes.

Potential Applications
• learning modules: learners complete assessments;
adaptive algorithms retire specific learning
concepts based on objective mastery criteria

ECHO = Extension for Community Healthcare Outcomes.
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to learner performance, indicated by response time and accuracy. Upon completion of all microlearning modules for
the unit, learners are offered the opportunity to revisit the
clinical scenario from the beginning of that unit.
To evaluate the impact of these educational approaches
on dermoscopic image interpretation skills, educators may
assess learner performance at multiple time points using validated instruments that measure both fluency and accuracy
in diagnosing lesions. Investigators may also perform prospective audits of clinical diagnoses versus histopathological
diagnoses among participants in the training program.
With the container model, learners were taught to interpret images using a given set of diagnostic features and/
or rule-based algorithms. However, learners often struggled
with manipulating and applying acquired knowledge to new
images. Compared to traditional methods, emerging approaches in image interpretation education are more interactive and learner-centered. These approaches may improve
learning outcomes by grounding learning in real-life clinical
scenarios (whole-task learning) or delivering instruction in

9. Kahneman D. Thinking, Fast and Slow. New York, NY, US: Farrar, Straus and Giroux; 2011.
10. Gronchi G, Giovannelli F. Dual process theory of thought and default mode network: a possible neural foundation of fast thinking.
Front Psychol. 2018;9:1237. DOI: 10.3389/fpsyg.2018.01237.
PMID: 30065692. PMCID: PMC6056761.
11. Norman G, Young M, Brooks L. Non-analytical models of clinical reasoning: the role of experience. Med Educ. 2007;41(12):
1140-1145. DOI: 10.1111/j.1365-2923.2007.02914.x. PMID:
18004990.
12. Daniel M, Stojan J, Wolff M, et al. Applying four-component
instructional design to develop a case presentation curriculum.
Perspect Med Educ. 2018;7(4):276-280. DOI: 10.1007/s40037018-0443-8. PMID: 29992438. PMCID: PMC6086819.
13. Castillo J-M, Park YS, Harris I, et al. A critical narrative review
of transfer of basic science knowledge in health professions
education. Med Educ. 2018;52(6):592-604. DOI: 10.1111/
medu.13519. PMID: 29417600.
14. Pittenger AL, Olson-Kellogg B. Leveraging learning technologies for collaborative writing in an online pharmacotherapy
course. Distance Educ. 2012;33(1):61-80. DOI: 10.1080/0158
7919.2012.667960
15. Bi M, Zhao Z, Yang J, Wang Y. Comparison of case-based learn-

short segments (microlearning). For dermoscopic training,
perceptual learning and adaptive learning may be especially
valuable in that they provide immediate feedback and adapt

16.

the pace of learning to learner performance, respectively. The
second part of this series will continue exploring instructional strategies and methods in image interpretation education that could also support dermoscopy education.
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ABSTRACT

Introduction: In image interpretation education, many educators have shifted away from traditional
methods that involve passive instruction and fragmented learning to interactive ones that promote
active engagement and integrated knowledge. By training pattern recognition skills in an effective
manner, these interactive approaches provide a promising direction for dermoscopy education.
Objectives: A narrative review of the literature was performed to probe emerging directions in medical image interpretation education that may support dermoscopy education. This article represents the
second of a two-part review series.
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Methods: To promote innovation in dermoscopy education, the International Skin Imaging Collaborative (ISIC) assembled an Education Working Group that comprises international dermoscopy experts and educational scientists. Based on a preliminary literature review and their experiences as
educators, the group developed and refined a list of innovative approaches through multiple rounds of
discussion and feedback. For each approach, literature searches were performed for relevant articles.
Results: Through a consensus-based approach, the group identified a number of theory-based approaches, as discussed in the first part of this series. The group also acknowledged the role of motivation, metacognition, and early failures in optimizing the learning process. Other promising teaching
tools included gamification, social media, and perceptual and adaptive learning modules (PALMs).
Conclusions: Over the years, many dermoscopy educators may have intuitively adopted these instructional strategies in response to learner feedback, personal observations, and changes in the learning
environment. For dermoscopy training, PALMs may be especially valuable in that they provide immediate feedback and adapt the training schedule to the individual’s performance.

Introduction

interpretation represents a complex skill since learners must

Curricular requirements for medical education empha-

problem-solving skills to assess each image and reach a di-

size the importance of teaching students how to apply ac-

agnosis or conclusion [5]. In addition to absorbing relevant

quired knowledge in solving problems and exercising critical

declarative knowledge, learners must restructure and adapt

judgment [1].1 The ability to manipulate knowledge in this

their knowledge for each new image [4]. In radiology ed-

manner is difficult if declarative concepts (e.g., key terms and

ucation, traditional teaching methods have been gradually

definitions) are rigid and decontextualized. In the preclinical

replaced by more interactive approaches, such as case-based

phase of medical education, learning often entailed attending

instruction [6]. Here learners are engaged as problem solv-

organized lectures and memorizing isolated facts specific to

ers, actively processing and integrating information [6].

apply their knowledge of anatomy and pathology and their

the organ systems under study [2]. In light of the evolving ed-

As with radiology education, pathology education has

ucational environment, this traditional structure is being sup-

also demonstrated similar shifts away from conventional ap-

planted as educators incorporate classroom technology tools

proaches in favor of more interactive ones [4,5]. Through

and experiment with different approaches (eg group discus-

an integrated pathology curriculum, learners become more

sions, case presentations, patient contact experiences) [2].

active in their own learning, and pathology more integrated

These emerging approaches aim to integrate knowledge

with other medical subjects [7]. As a result, acquired knowl-

across different specialties while improving long-term re-

edge is more flexible and primed for application across mul-

tention and preparing learners for real-world practice. In

tiple different contexts.

medical education, an instructional approach that promotes

Similar educational methods that confer conceptual un-

integrated knowledge is the illness script theory, derived

derstanding and train pattern recognition through real-life

from schema theory. In psychology, “schemas” are bundles

cases represent a promising new direction for dermoscopy

of pre-existing knowledge structures in long-term memory,

education. Combined with developments in technology,

where information is stored indefinitely, and “scripts” refer

these reflect contemporary trends in teaching strategies in

to those knowledge structures representing generic event se-

medical education. This review seeks to explore an array of

quences that can be retrieved from long-term memory and

emerging instructional strategies in image interpretation ed-

activated in the appropriate real-world context. For instance,

ucation that could meaningfully support dermoscopy train-

conceptual knowledge pertaining to a specific illness can be

ing programs.

quickly retrieved upon recognition of associated triggers,
such as a set of symptoms [3]. In contrast with the container
model introduced in the first part of this series, the illness

Objectives

script theory promotes integration of declarative knowledge

This article represents the second part of a two-part review

and pattern recognition and reinforces the development of

series on instructional approaches in image interpretation

clinical reasoning skills [3].

education that may translate to dermoscopy education. The

In image interpretation education, recent shifts away

first part of this series discussed limitations of traditional ap-

from the container model as the dominant instructional ap-

proaches based on the container model and considered con-

proach have occurred in radiology education [4]. Radiograph

temporary learning theories including whole-task learning,

2
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microlearning, perceptual learning, and adaptive learning.

representations of the player progress, and badges are em-

In this second part, we will explore instructional strategies

blems of achievements that can be earned and collected. For

and methods—such as gamification, social media, perceptual

instance, a player may earn a badge for reaching a specified

and adaptive learning (PALMs), metacognition, and produc-

number of points or completing activities. Both points and

tive failure—that may also support dermoscopy education.

badges provide immediate feedback and function as rewards.

While these strategies and methods could apply to general

Finally, performance graphs display a player performance

dermatology education, the scope of this series is limited to

over time, focusing on improvements.

dermoscopy education.

Each of the above elements are highly personalized aspects of the player experience that serve to sustain learner

Methods

motivation [13]. By providing clear feedback, many of the

The methods employed for our literature review are de-

learners control their own learning process and monitor

scribed in detail in the first part of this series [8]. This ar-

their own performance. The performance data generated by

ticle presents additional instructional strategies identified

player activity enables educators to analyze learner perfor-

during the group consensus and literature search processes

mance in order to optimize the educational program.

of this study. The instructional strategies presented in this
second part include: gamification, social media, perceptual
and adaptive learning modules (PALMs), metacognition, and
productive failure.

Results
Gamification
Overview
In gamification, principles of game design are strategically
applied to the learning environment to enhance motivation
and engagement. This strategy is derived from motivation
theory, which emphasizes the importance of individual motivation in the learning process [9]. Motivation is defined as
the process by which goal-directed activities are initiated and
sustained [10]. In games, factors shown to enhance player
motivation include challenge, curiosity, autonomy, fantasy,
competition, collaboration, and recognition [10]. Conveniently, many of these factors may be incorporated into educational games to make the learning process more engaging.
By taking advantage of familiar game mechanics and dynamics, games in the educational setting induce goal-directed
activity in an artificial social context, producing quantifiable
outcomes [11]. The pursuit of clearly defined goals in games
has been associated with increased affective measures and
decreased cognitive load [12]. In other words, students have
more fun when learning in a gamified environment, where
they also benefit from the ability to control their own learning process.

Game Design Elements
To invoke a sense of challenge and novelty among learners,

elements may also enhance self-regulated learning in which

Applications in Dermoscopy Education
In dermoscopy education, educational applications (or
“apps”) such as YouDermoscopy (developed by Meeter
Congressi in Italy), DermaChallenge (developed by a team
from the Medical University of Vienna in Austria), and DiagnosUs (developed by Centaur Labs in the U.S.) have all embraced a gamified approach [14-16]. The YouDermoscopy
app divides dermoscopic cases into different levels that can
be unlocked and provides feedback on learner performance,
such as through point rewards [14]. Targeted towards dermatologists, DermaChallenge features quizzes containing
dermosopic images, and for each image, players select the
corresponding diagnosis from choices representing common
dermoscopic diagnoses [15]. If incorrect, players receive
immediate feedback and review the correct answer. Quizzes are similarly organized into multiple levels that players
may unlock.
More broadly, the DiagnosUs app allows players to practice image interpretation for dermoscopy in addition to other
specialties, such as radiology, ophthalmology (retinography),
and obstetrics/gynecology (ultrasonography) [16]. While
the app contains other noteworthy features such as crowdbased labeling, its educational component is mainly geared
towards medical learners, and the dermoscopy section primarily covers melanoma detection training [16]. Quizzes,
called “missions,” may contain dermoscopic images of nevi
that players classify as benign or malignant. Once players
submit their answer, they can review the correct answer, see
the number of users who answered correctly or incorrectly,
and participate in the discussion forum for that case [16].

of game design: avatars, points, badges, performance graphs,

Social Media
Overview

and leaderboards [11]. Avatars are digital representations of

With the pervasiveness of social media in daily life, educa-

the player within the game and may be as simple as a cus-

tors are also seeking to leverage social media platforms to

tomizable icon chosen by the player. Points are numerical

enhance curriculum design, promoting classroom interaction

educators may incorporate the following classical elements
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and facilitating peer-to-peer learning [17]. Educators may

opinions for cases (eg dermoscopic features, dermoscopic

use these platforms to either deliver or complement curricu-

diagnoses, treatment plans) and provide their rationale,

lum delivery. As active participants, learners may contribute

sometimes supported by references. By facilitating academic

discussion points and comments and collaborate with peers

discussion, the forum allows users to learn from each other

via group chats. These interactions may occur in either a syn-

and enables new ideas to emerge. Similarly, the IDS Face-

chronous fashion with real-time responses or an asynchro-

book group offers another virtual space for users to network

nous fashion with delayed responses.

and discuss interesting cases [23].
On Instagram, a popular photo- and video-sharing app,

Applications in Medical Education

the handle for the most popular dermoscopy account is

In a study in China, investigators evaluated the feasibility

“@dermoscopy_.”24 Managed by a team of dermatologists

of a social networking platform called Microblog among

in Brazil, the account boasts over 40,000 followers. The

pharmacotherapy students [18]. Learners completed phar-

content producers frequently post short educational videos

macotherapy case studies through Microblog, and the end-

and dermoscopic images with the diagnoses or answers in

of-course survey results indicated that a majority of learners

the captions. Many dermatology residency programs also

agreed that the platform enhanced their learning experience

employ group text messaging apps such as WhatsApp and

by increasing their active engagement in the course. Some

GroupMe. In these virtual spaces, trainees may share inter-

shared that compared to meeting face-to-face, meeting on-

esting de-identified dermoscopic cases from their training

line was more convenient, allowing team members to collab-

experiences and solicit ideas from attending physicians and

orate from any location “with a simple click”[18] However,

other trainees.

some still expressed a preference for face-to-face commu-

Many educational apps that incorporate elements of

nication, citing issues such as delayed responses and online

game design also benefit from social media features. These

chatter. Instructors needed to balance between maintaining

apps may present cases in a game-like format and then in-

a discreet online presence to promote student participation

corporate a forum for users to discuss the cases. For exam-

and monitoring discussion threads for potential issues (eg

ple, the “Play Live” function on the YouDermoscopy app

wrong/misleading information, repetitive comments).

allows players to provide an opinion or request assistance

Ideally, social media platforms in the educational setting

from others in real time [14]. The DiagnosUs app also has a

create opportunities for students to share ideas and learn

discussion forum for each case that players may use to ask

from peers [19]. An example in radiology education is a

clarifying questions and share their findings [16].

de novo social media platform called Collective Minds Ra-

While the advantages of social media include increased

diology (developed by a team in Sweden) [20]. Available to

learner engagement through opportunities for collaboration,

download as a smartphone app, this platform enables users

its incorporation into the learning environment may require

to share their expertise and collaborate on challenging ra-

administrative training and technical support [17,25]. To en-

diology cases [20].

sure a high-quality learning experience, administrative staff

While the development of these platforms de novo may

may need to routinely monitor online activity to ensure accu-

be time-consuming and labor-intensive, the incorporation of

racy of information and provide further guidance as needed.

existing platforms into the learning environment represents

Twitter platform to enhance student engagement [21]. In

Perceptual and Adaptive Learning
Modules (PALMs)
Overview

this course, students discussed topics of interest on Twitter

Perceptual and adaptive learning modules (PALMs) repre-

through tweets (text-based posts constrained by 140-280

sent a novel teaching tool in medical education that com-

characters) and course-specific hashtags (indexed keywords

bines the strengths of both perceptual learning and adaptive

or phrases preceded by the “#” symbol). A significant ma-

learning in order to accelerate expertise [26]. As discussed in

jority of learners in this study agreed that the collaborative

the first part of this series, the perceptual learning technique

groupwork via the social media platform positively contrib-

is an interactive approach that introduces a specific visual

uted to their learning.

feature and then exposes learners to numerous examples so

an alternative route. For example, an online research methodology course implemented a collaborative space on the

Applications in Dermoscopy Education

that learners can quickly and accurately identify that feature in new cases [27]. The adaptive learning technique op-

As an online platform for dermatologists to discuss inter-

timizes learning outcomes through continuous performance

esting dermoscopic cases, the International Dermoscopy

tracking and personalized modifications [28]. This method

Society (IDS) forum represents an example of social media

equates low response times and high accuracy rates with

in dermoscopy education [22]. Here users can share their

content mastery [28].
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The combination of these two approaches in PALMs has

images in terms of learning outcomes [33]. While an exten-

the potential to transform education in medical fields that

sive number of unique example images may thus not be nec-

rely on pattern recognition skills. Learners using PALMs

essary for PALMs, components that seem essential include

may be asked to classify a number of images from a train-

opportunities for immediate feedback and repetitive practice.

ing library after being introduced to a specific visual feature.
as assessed in terms of response time and accuracy — and

Metacognition
Overview

make personalized modifications to their future training

Metacognition, a term originally coined in the 1970s, refers

[29]. Learners continue training until they achieve content

to the awareness of one’s own cognitive processes, or cog-

mastery, demonstrated by their fulfillment of the objective

nition about cognition [34]. In medical education, learners

learning criteria. Through this training method, learners de-

who apply metacognition reflect on their study strategies

velop expert-level pattern recognition skills in an efficient

and learning outcomes and correct errors in order to im-

manner while learning how to perform relevant clinical

prove performance [35]. In becoming more aware of their

tasks. While the perceptual learning and adaptive learning

learning processes, students may strategically allocate their

approaches can be applied individually, learning outcomes

learning efforts and simultaneously reduce their cognitive

seem to be optimized when they are strategically combined.

load. As medical knowledge and healthcare systems continue

Adaptive algorithms analyze their individual performance —

Applications in Medical Education
In transesophageal echocardiography (TEE) and electrocardiography (EKG) interpretation education, PALMs have

to evolve, providers must be able to continually assess their
own knowledge, performance, and possible biases to maintain good clinical practice in a rapidly changing world [36].

enabled learners to develop pattern recognition skills com-

Applications in Medical Education

parable to those of experts. In a non-randomized controlled

While metacognitive processes may be difficult to measure

study on TEE interpretation, anesthesiology residents com-

given their complexities, researchers have developed various in-

pleted PALMs that showed about 180 video clips, provided

struments to evaluate metacognition and self-regulation, the lat-

feedback, and measured response time and accuracy [30].

ter referring to the ability to control one own learning through

Compared to both their baseline and the control group,

planning, monitoring, and evaluation [36]. In the literature, the

learners in the PALM group performed significantly better

following methods have been adopted for medical education:

in terms of accuracy and fluency after six months. In another before-and-after study on EKG interpretation, learners

1. The Metacognitive Awareness Inventory (MAI) measures

used PALMs containing over 400 unique EKG tracings and

two broad categories of metacognition, knowledge of

similarly retained accuracy and fluency gains after one year
compared to their baseline [31].

cognition and regulation of cognition [37].
2. The Inventory of Learning Styles (ILS) measures aspects

In dermatology education, PALMs have also been suc-

of self-regulation, external regulation, and lack of reg-

cessful in training pattern recognition, as demonstrated in a

ulation [38]. The self-regulation scale measures the de-

before-and-after study among medical students [32]. For dif-

gree to which students reflect on their learning processes,

ferent visual features, the PALMs presented example images

identify the cause of their learning problems, and man-

in a flashcard style and measured response time and accuracy.

age their efforts in achieving their own learning objec-

As learner performance improved, images from that category

tives. The external regulation scale measures the degree

were spaced further apart to assess long-term retention.

to which students rely on didactic aids, such as formal
learning objectives, and external support, such as feed-

Applications in Dermoscopy Education

back and assignments from instructors. The lack of regu-

PALMs may be developed for dermoscopy education in

lation scale concerns the inability of students to regulate

which educators teach key dermoscopic features for common

learning and the perceived lack of external support.

dermatologic diagnoses and then expose learners to numer-

3. The Self-Regulated Learning Perception Scale (SRLPS)

ous example images for each feature. Learners practice iden-

measures motivation and action to learning; planning

tifying features on new images and receive feedback, while

and goal setting; strategies for learning and assessment;

adaptive algorithms measure response times and accuracy

and lack of self-directedness [39].

rates and retire specific learning concepts based on objective
mastery criteria. To promote optimal learning, the number

The above instruments may be employed on a routine

of example images required for these modules remains to be

basis to gain further insight into metacognitive processes

explored. A study on radiograph interpretation found that

and learning experiences. For example, a study on metacog-

reusing images was similarly effective to only using unique

nition across four medical schools employed both the MAI

Review | Dermatol Pract Concept. 2022;12(4):e2022189
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their training demonstrated higher levels of metacognition,

Productive Failure
Overview

especially in terms of planning and goal setting, compared

Productive failure is a relatively novel concept in education

to those in the preclinical phase [39]. Students enrolled at

that uses early failures to activate retrieval of prior knowl-

schools that applied learner-centered teaching methods, such

edge and promote problem-solving skills [43]. It plays on

as problem-based learning, also displayed higher levels of

the proverbial wisdom of failing before succeeding and en-

metacognition compared those learning via conventional

courages creative risk-taking [44]. This method is conceptu-

methods [39]. Similar scales may be employed in dermos-

alized as a two-phase process [43]. In the first phase, learners

copy education to assess changes in metacognitive awareness

are given a challenging problem to solve on their own or in

over the course of a training program.

groups prior to any, or minimal, didactic training (Genera-

and SRLPS and found that students in the clinical phase of

Applications in Dermoscopy Education

tion and Exploration). After struggling to generate their own
solutions to the challenging problem, learners are provided

A proposed strategy to prime metacognitive awareness in der-

formal training (Consolidation and Knowledge Assembly).

moscopy learners involves prospective judgments of learning

The learner initial struggle with the challenging problem

(JOLs) in which learners rate how likely they would remem-

may facilitate conceptual understanding and meaningful

ber an item on a test [40]. The act of making JOLs has been

future learning [45]. Learners who are prepared for future

shown to enhance long-term memory and improve learning

learning demonstrate the ability to apply key learning con-

performance on cued recall tests [41]. In dermoscopy educa-

cepts in solving new problems [45].

tion, this strategy may be applied by prompting learners to

By inducing early failures within a safe learning envi-

rate their level of confidence in answering a question, such

ronment, productive failure may create conditions in which

as whether a dermoscopic image contains a specific feature.

learners become more motivated to obtain and retain a solu-

Learners may track changes in their performance as well as

tion to the problem given the effort already invested into

changes in their confidence throughout the training program

solving it [46]. This phenomenon is known as the endow-

in order to better understand their strengths and weaknesses.

ment effect: once learners endow a problem with resources,

Metacognition allows learners to more actively engage

such as time and effort, it may become more emotionally

in their own learning as they consider their knowledge, per-

valuable to know and learn the solution [46].

sonal abilities, and learning strategies [42]. To better un-

In a testing-oriented learning environment, instructional de-

derstand their strengths and weaknesses for metacognitive

sign that incorporates productive failure may also benefit from

processes, learners require some form of feedback on their

the testing effect, which refers to the positive effects of test-

performance. Digital solutions, such as mobile apps, may

taking on long-term memory and knowledge retention [47].

facilitate metacognitive awareness through auto-generated

While the challenging problem is not necessarily presented as

displays of performance data, encouraging proactive ad-

a test, students may perceive it as a form of assessment as they

justments of learning strategies. In incorporating elements

practice retrieving their prior knowledge. Though these diffi-

of game design, the process of reflecting on learning prog-

cult exercises may hamper learning performance in the short

ress may become more engaging for both learners and

run, they may improve learning outcomes in the long run [48].

educators.
Beyond the classroom setting, learners may also contem-

Applications in Medical Education

plate instances of cognitive error in real-life clinical practice.

In implementing the productive failure approach, it is im-

Cognitive errors specific to skin cancer diagnosis include

portant that students actively generate mistakes themselves

inattentional blindness (overlooking a melanoma) and di-

rather than observe the mistakes of others [49]. Yet, the pro-

agnostic error (evaluating a melanoma but incorrectly di-

ductive failure approach may be uncomfortable for learn-

agnosing it as a benign skin growth). When presented with

ers with strong aversion to failure. To minimize negative

feedback and performance data, learners may reflect upon

psychological consequences of failure, instructors may ap-

errors in their learning strategies and adjust accordingly.

ply a classroom strategy called error management training

In real-life clinical practice, most expert dermoscopists

in which errors are framed as “positive” occurrences and

describe systematically capturing dermoscopic images of all

natural byproducts of the learning process [50]. In a ran-

biopsied lesions and then reviewing those images when their

domized study, medical students assigned to error manage-

clinical diagnosis is discordant with the histopathologic di-

ment training were encouraged to probe freely, make errors

agnosis. In reviewing the images, overlooked clues may be

during ultrasound practice, and reflect on their errors [50].

identified, improving the provider proficiency. Metacognitive

In a simulation-based test conducted a week later with real

awareness thus has the potential to improve performance

patients, students in the error management arm performed

and long-term learning outcomes in the clinical setting.

better than those in the error avoidance arm.
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Technology tools may also ease learners aversion to
failure by creating a low-stakes learning environment, al-

Conclusions

lowing students to explore new problems in a safe and

A summary of the instructional strategies and methods ex-

non-threatening setting. The use of technology enables

plored in the second part of this review series is included in

small failures to be “contained and managed” within an

Tables 1 and 2. Over the years, many dermoscopy educators

external system [44].

may have intuitively adopted these approaches in response

Applications in Dermoscopy Education
Productive failure recognizes the inherent value of mistakes and the educational utility of errors. By inducing early
failures within a safe learning environment and activating
the problem-solving process, productive failure can be an
effective teaching tool. In dermoscopy education, productive failure can be implemented by providing challenging
cases before each module, followed by feedback and guidance. This will help activate a shift towards planning and
goal-setting and probe metacognitive awareness of potential
weaknesses. Incorporation of technology tools may also help
establish a safe learning environment that permits learners to
make mistakes and understand their mistakes, spurring them
towards later success in their learning journey.

to learner feedback, personal observations, and changes in
the learning environment. In dermoscopy education, the
strategic integration of these emerging approaches may support the development of pattern recognition skills, such as
global interpretation and holistic processing.
In light of our review, we envision a hypothetical dermoscopy training program with active learning strategies informed by contemporary learning theories. In this program,
learning concepts, such as a specific diagnosis, could be organized as their own unit, and each unit could be prefaced
by a challenging problem that simulates productive failure
and activates problem-solving processes. For each diagnosis, learners could learn and review educational content using PALMs that teach key diagnostic features and expose

Table 1. Summary of the instructional methods presented in the second part of this review series plus
examples of existing or potential applications in dermoscopy education.
Educational Method

Description

Application(s) in Dermoscopy Education

Gamification

• Factors that contribute to learner motivation
include challenge, curiosity, autonomy, fantasy,
competition, collaboration, and recognition.
• In gamification, principles of motivation
theory and elements of game design are
applied to the educational context to enhance
learner engagement and promote goal-directed
learning.

PALMs

Potential Application
• PALMs combine both perceptual learning
techniques and adaptive learning algorithms to • dermoscopy PALMs:
• educators teach key diagnostic features
efficiently train pattern recognition skills.
and expose learners to numerous example
• Learners classify unique images and receive
images
immediate visual feedback, and adaptive
• learners identify features on new images
algorithms determine whether to re-sequence
and receive feedback
or retire specific learning concepts.
• adaptive algorithms retire specific learning
concepts based on objective mastery
criteria

Social Media

• Social media platforms are leveraged by
educators to increase learner engagement and
foster peer-to-peer interaction.
• Learners benefit from opportunities for
collaboration on cases plus the convenience of
a web-based platform.
• Disadvantages may include delayed responses,
poor quality of interaction, and wrong or
misleading information from peers.

Existing Applications
• YouDermoscopy, created and developed by
Meeter Congressi SRL
• DermaChallenge (Dermonaut), created by
H. Kittler, P. Tschandl, and C. Rinner
• DiagnosUs, created and developed by
Centaur Labs

Existing Applications
• IDS Forum
• Facebook pages (e.g., IDS page)
• Instagram accounts (e.g., @dermoscopy_)
• WhatsApp groups (e.g., dermatology trainee
groups)

IDS = International Dermoscopy Society; PALMs = perceptual and adaptive learning modules.
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Table 2. Summary of the educational concepts presented in the second part of this review series
plus examples of existing or potential applications in dermoscopy education.
Educational Concept

Description

Application(s) in Dermoscopy Education

Metacognition

• Learners who apply metacognition
(awareness of one own cognitive
processes) reflect on their learning
processes and learning outcomes.
• When presented with visual feedback and
performance data, learners may identify
potential errors in their learning strategies
and adjust accordingly.

Productive Failure

Potential Applications
• Learners are given a challenging problem
• challenging problem: learners annotate
to solve prior to didactic training
dermoscopic images prior to instruction
(Exploration). After struggling to
• error management: learners receive instructions
generate their own solutions, learners
that frame errors as positive occurrences
are then provided the didactic training
(Consolidation).
• The learner initial struggle with the
challenging problem facilitates meaningful
future learning.

Potential Application
• JOLs: learners “bet” on whether they will
remember a given item or rate their level
of confidence in answering a question (e.g.,
whether a dermoscopic image contains a
specific feature)

JOLs = judgments of learning.

learners to numerous example images. Learners identify

schedule to the individual’s performance. The development

features on new images and receive feedback, and adaptive

of technology tools that enable the integration of these dif-

algorithms retire specific learning concepts based on objec-

ferent approaches in dermoscopy education will greatly fa-

tive mastery criteria. The PALMs may involve elements of

cilitate endeavors to optimize knowledge acquisition and

game design such as points and badges that enhance learner

skills development.

engagement.
The program could also be supplemented by group forums, hosted either in-person or on social media platforms,
where learners collaborate with their peers on challenging
cases. Using real-time feedback and performance data from
multiple components of the course, learners may apply metacognitive processes to identify strengths and weaknesses and
modify their learning strategies.
This hypothetical program represents just one way to apply active learning strategies in dermoscopic image interpretation education. For a complex multi-component program,
technical challenges are to be expected, but existing technology tools, such as virtual delivery formats and smartphone
apps, may represent smart solutions to these challenges. As
medical educators seek to apply innovative methods to dermoscopy education, the development of appropriate technology will support the seamless integration of multiple
methods.
Collectively, these emerging approaches in image interpretation education illuminate an exciting direction for the
future of dermoscopy education. Compared to traditional
approaches, these strategies may enable the dermoscopy
learner to develop expert-level pattern recognition skills
more effectively. PALMs may be especially valuable in that
they provide immediate feedback and adapt the training
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ABSTRACT

Introduction: The coronavirus pandemic has caused massive damage to global health care and the
economy. The vaccination program has been paced around the globe to return as soon as possible to
pre-COVID time. Although all the vaccines have been approved after the rigorous clinical and safety
trials, some adverse effects have surfaced and are being reported from different parts of the world.
One such side effect is chilblain-like lesions following the COVID vaccination. Chilblain lesions, also
known as pernio, are an inflammatory condition usually affecting the acral regions of the body. It is
mostly reported from cold and damp areas and has multiple causes associated with it.
Objective: This study aims to review the publicly available data and to provide concise and comprehensive information as well as evaluate the potential pathology, clinical approach, and management
of CLL post-vaccination.
Methods: An extensive literature search over PubMed, Cochrane library, Google Scholar, and
Clinicaltrails.gov from inception till 5th October 2021, without any restriction of language was
carried out. All the recruited articles were reviewed, and their bibliographies were also screened for
any relevant information.
Results: 12 studies (10 case reports and 2 case series) were retrieved reporting the incidence of CLL
post-vaccination. 8 studies reported incidence in female patients while 5 reported in males, with one
study mentioning no gender. Moreover, most of them were either from Europe or the United States of
America, except for two cases, reported from Turkey.
Conclusions: Although the overall incidence of Chilblains following COVID-19 vaccination is low,
there is still a strong need to find out the exact mechanism behind this to redefine the safety and
administration criteria of the vaccines and to formulate a proper management protocol.
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Introduction

perivascular lymphocytic infiltrates, caused by exposure to

In December 2019, a zoonotic RNA virus SARS-Cov-2

ized by bluish-purple papules on acral surfaces, as shown

was isolated in a Chinese patient. The disease caused by

in Figure 2. The causes vary from idiopathic acrosyndrome

it was termed COVID-19 that has spread at an enormous

and Raynaud’s phenomenon to systemic diseases such as au-

rate throughout the globe [1]. The high infectivity rate and

toimmune disorders, and rarely in Epstein-Barr virus (EBV)

asymptomatic transmission have caused the quick spread

[13–15].

non-freezing, and cold conditions. It is clinically character-

leading to a pandemic [2].
The body requires time to respond to the viral attack;
hence symptoms usually develop 2 to 14 days post-exposure,

Objectives

typically presenting with fever, cough, dyspnea, fatigue, am-

This study aims to review the publicly available data and

nesia, and ageusia [3,4]. In acute conditions, there are inci-

to provide concise and comprehensive information as well

dents of hemoptysis and ground-glass opacities [5]. While

as evaluate the potential pathology, clinical approach, and

SARS-CoV-2 mainly causes respiratory diseases, clinicians

management of CLL post-vaccination.

have noticed other handful of extrapulmonary manifestations [6,7].
The only way to restore routine life is to speed up the

Methods

vaccination programs. All the currently available vaccines

Here, we scrutinize the association between coronavirus vac-

underwent rigorous trials and were approved after demon-

cines and post-vaccination CLL by performing an extensive

strating an acceptable safety profile[8]. The most common

literature search over PubMed, Cochrane library, Google

post-vaccination adverse effects are pain at the injection site,

Scholar, and Clinicaltrails.gov from inception till 5th Octo-

fatigue, and chills. However, these effects are transient [9].

ber 2021, without any restriction of language. To achieve

However, some severe side-effects have been reported as

comprehensive results, the keywords used in the search string

well including splanchnic venous thrombosis [10] and

included “SARS-CoV-2 Vaccine”, “Coronavirus Vaccine”,

vaccine-induced immune thrombotic thrombocytopenia

“Corona Vaccine”, “COVID-19 Vaccine”, “COVID Toes”,

[11]. There is a need to address them since reports of adverse

“Chilblain”, “Pernio”, “Blue toes”. The terms were sepa-

events have been regarded as one of the leading motives be-

rated by BOOLEAN operators “OR” and “AND”. All the

hind vaccine hesitancy in low- and middle-income countries

recruited articles were reviewed, and their bibliographies

(LMICs) [12].

were also screened for any relevant information. Ultimately,

One recently reported adverse event attributed to the

12 studies (10 case reports and 2 case series) were retrieved,

COVID-19 vaccine is Chilblain or Chilblain-like lesions,

tabulated in Table 1. This review evaluates the potential

illustrated in Figure 1. Chilblain (pernio) is an inflammatory

pathology, clinical approach, and management of CLL

condition, histologically characterized by dermal edema with

post-vaccination.

Figure 1. Chilblain-like lesions post vaccination. (A) Purpuric patches on the marginal side of fingers [17] (B) Non-painful violaceous lesions
on the big toe, the third toe and the fourth toe [78].
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Figure 2. Chilblain-like lesions appearance. (A) Characteristic appearance on ventral aspect of feet. (B) close-up of CLL on ventral aspect
of feet.

Results

It is established that the Angiotensin-converting enzyme2 (ACE2) serves as a cell receptor mediating the entry of

Epidemiology

SARS-CoV-2 with the help of transmembrane protease ser-

Most of the cases included in this review reported incidence

ine 2 (TMPRSS2). This process downregulates ACE2 in cells

in female patients, hammering the previously mentioned fact

since it is removed from the external membrane site [21]. Al-

that they have a connection with XX gender [16]. More-

though it allows the entry of the virus into the cell, ACE2 also

over, most of them were either from Europe or the USA, ex-

provides a vaso-protective function by converting Angioten-

cept for two from Turkey [17]. While there is still a long

sin II to Angiotensin (1-7). High levels of Angiotensin II lead

way to predict the reason behind one region reporting more

to endothelial dysfunction and results in vasoconstriction

cases than the other, it highlights potential pathophysiology,

and activation of immune cells and cytokines [22]. It is hy-

i.e., cold environment. Moreover, Cribier B et al. reported

pothesized that binding of coronavirus spike proteins leads

a high prevalence of these lesions in cold countries, hence,

to shedding and loss of protective function of ACE2 receptor,

in affirmation with the cases’ findings [18]. The location of

since Angiotensin (1-7) cannot be formed, and leads to accu-

included cases is mapped in Figure 3.

mulation of Angiotensin II at the tissue level [23]. Similarly,
we hypothesize that the spike proteins produced by mRNA

Pathophysiology

(Moderna and Pfizer) and adenovirus vaccines (AstraZeneca)

Chilblain is a superficial and localized inflammatory condi-

leads to the accumulation of Angiotensin II, by inhibiting the

tion usually occurring in acral regions, especially the toes

action of ACE2, leading to endovascular damage.

and fingers, and presents as multiple erythematous edema-

Another proposed mechanism for CLL post-vaccination

tous papules. It occurs mostly in females and primarily is an

is the excess of interferons. The way mRNA vaccines may

abnormal vascular response to nonfreezing cold conditions.

trigger CLL is by increasing interferon-alpha. Upon entry

It is usually an idiopathic and acute condition. The lesions

into the cell, the ssRNA and dsRNA are recognized in the

are associated with tenderness and burning. In severe cases,

cytosol by endosomes and then take part in the innate im-

ulceration, and scars may occur. These lesions may develop

mune response. Endosomal Toll-like Receptors (TLR) bind

as a secondary disorder to connective tissue disease, blood

to ssRNA in the endosome, while the components of inflam-

hyper-viscosity, and genetic diseases.

masome bind to ssRNA and dsRNA in the cytosol resulting

The association between CLL and COVID-19 vaccine

in INF-1 production alongside multiple inflammatory medi-

is ambiguous. Various potential explanations have been

ators [24,25]. Although mRNA vaccines are encoded with

proposed. Some studies mentioned the indirect effect of

nucleotides to reduce binding to TLR and reduce high levels

angiotensin and interferon [19], while other studies men-

of interferon, there might be some unknown pathology, re-

tioned positive immunohistochemistry using monoclonal

sponsible for excessive production of INF-1.

antibodies against the viral spike proteins and the presence

Similarly, the adenovirus vaccine once injected causes

of coronavirus-like particles. It is assumed that the immune

innate immunity activation by stimulating macrophages. It

response to vaccine or the spike proteins is responsible for

engages multiple pattern-recognition receptors, especially

this condition [20].

TLR9, to induce INF-1 production [25].
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France

Italy

Cameli
60,
et al [20] N/A

Lesort
82, F
et al [30]

Italy

Piccolo
41, F
et al [79]

PfizerBioNTech162b2

PfizerBioNTech162b2

PfizerBioNTech162b2

PfizerBioNTech162b2

Vaccine
Country Administered

France

Age,
Sex

Davido
41, F
et al [78]

Author

History of psoriasis
and has been on
methotrexate for >
10 years

Not significant

Not significant

Bipolar disorder, for
which she was taking
valproate for >10
years.

Previous Medical
History

Slightly painful lesions
on both hands and feet

Pernio-like lesions
on both hands,
accompanied by itching
and burning sensation

Painful, chilblain-like
lesion on the volar
aspects of the second
and the third fingertip
of right hand

Sudden toe pain with
walking impairment
and itching at night,
chilblain-like skin

Presenting Complaint

24 hours
after first
dose

14 days after
second dose

24 hours
after second
dose

4 days after
first dose

Days from
vaccination
to onset of
symptoms

Physical examination revealed
macular violaceous and
erythematous lesions of the
fingers and toes.

Physical examination showed
erythematous-violaceous
patches and swelling on the
fingers.
Occasional appearance
of livedo reticularis-like
manifestations on the lower
limbs.

High levels of IgG anti-spike
antibodies, determining
the positive response to the
vaccine.

Physical examination revealed
non-tender, violaceous toes of
the left foot.
WBC= 70 mmol/L
CRP= 1 mg/L
anti-Spike (S) antibodies=
0.642 UI/m

Significant examination and
Investigations finding

Table 1. Case reports and series with characteristic findings.

Topical clobetasol
cream, second
vaccine dose, she
developed chilblainlike lesions again
after second dose
that were treated
similarly.

N/A

Oral cinnarizine
(75 mg twice per
day)

Apixaban and lowdose aspirin until
circulating immune
complexes were
obtained <3 μg
Eq/ml after 14 day

Treatment

Recovered

N/A

Recovered
after
one month

Recovered
after
150 days

Outcome
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PfizerBioNTech162b2

PfizerBioNTech162b2

CoronaVac

CoronaVac

Pileri
42, M Italy
et al [80]

Temiz
44, M Turkey
et al [17]

Temiz
53, M Turkey
et al [17]

Moderna

Lopez
64, M USA
et al [33]

USA

Meara
33, F
et al [32]

Moderna

Vaccine
Country Administered

USA

Age,
Sex

Holmes
48, F
et al [31]

Author

Not significant

Not significant

Not significant

Not significant

Mild persistent
asthma, hence, a
regular user of inhaled
corticosteroid

Allergic contact
dermatitis to
fragrances and positive
antinuclear antibodies
without rheumatologic
disease manifestations

Previous Medical
History

3 days after
second dose

1 week after
her first dose

10 days after
the first dose

Chilblain-like lesions
on the dorsal hands

Chilblain-like lesions
on the dorsal hands

7 days after
the vaccine

7 days after
the vaccine

Nonpainful
12 days after
erythematous-tofirst dose
purplish patches located
on his distal phalanges
and nail bed, along
with an acrocyanosis of
the hands

Violaceous skin
discoloration for 10
days that started on
the left hallux and
gradually spread to all
toes on the bilateral
feet.

Painful new-onset blue
and purple nodules on
the tips of 3 fingers and
2 toes

Subtle chilblains-like
papules overlying the
joint spaces of the
hands and feet, tender
at palpation.

Presenting Complaint

Days from
vaccination
to onset of
symptoms
Treatment

Topical
corticosteroids and
antihistamines

N/A

Clobetasol 0·05%
ointment for the
affected toes with
a plan to follow-up
in the outpatient
dermatology clinic
in 2 weeks

Corticosteroids

Patient was
taking topical
hydrocortisone
when she presented,
which was
continued as it
seemed effective.

Erythematous-to-violaceous
Topical
patches on the marginal side
corticosteroids and
of the fingers of both hands-on antihistamines
examination

Dermatological examination
revealed mildly pruritic,
edematous violaceous plaques
and nodules on the dorsal
hands

Antibodies and blood tests
were negative

Laboratory workup was
unrevealing

Normal blood work with
negative inflammatory
markers and autoimmune
serologies.

initial dermatology evaluation
suggested hypernasality
reaction after which biopsy
was recommended.

Significant examination and
Investigations finding

Outcome

Table 1 continues

Recovered

Recovered

N/A

Recovered

Recovered

Recovered
after
23 days post
vaccination

6

Review | Dermatol Pract Concept. 2022;12(4):e2022170

Moderna

Moderna

Moderna

Not significant

Not significant

Not significant

Pityriasis lichenoides
chronica (PLC), which
remained clinically
stable with clobetasol
0.05% ointment

Previous Medical
History

Itchy edematous
erythematous lesions in
fingers

Itchy edematous
erythematous lesions in
fingers

Itchy edematous
erythematous papules
on the back of the
hands and fingers and
erythematous spots in
palms

Pruritic papular rash
on the digits of her
right hand. Associated
symptoms were pain
with movement of
the right proximal
interphalangeal joints
of the 4th and 5th
digits that resolved on
10th day.

Presenting Complaint

N/A

N/A

N/A

2 days after
first dose

Treatment

Topical
corticosteroids and
lesions

Clobetasol 0.05%
ointment twice
daily.

Superficial perivascular
lymphocytic infiltrates

Topical
corticosteroids and
lesions

Deep perivascular lymphocytic Topical
infiltrates surrounding the
corticosteroids and
sweat glands. Papillary dermal lesions
oedema was also present

Superficial perivascular
lymphocytic infiltrates with
vascular damage and red cell
extravasation, with Papillary
dermal oedema

Physical examination revealed
a few lesions located on
the extensor surfaces of
the extremities. A complete
blood count, erythrocyte
sedimentation rate, C-reactive
protein, rheumatoid factor,
Sjögren antibodies (anti-SS-A/
anti-SS-B), and antinuclear
antibody were either within
normal limits or negative.

Significant examination and
Investigations finding

CBLL = chilblain-like lesions; CRP = C-reactive protein; F = female; M = male; N/A = Not available; USA = United States of America; WBC = white blood count.

Spain

Spain

Nebreda N/A,
et al [81] F

Nebreda N/A,
et al [81] M

Spain

Nebreda N/A,
et al [81] F

Moderna

Vaccine
Country Administered

USA

Age,
Sex

Connie
70, F
Kha,
MD et al
[34]

Author

Days from
vaccination
to onset of
symptoms
Outcome

Recovered

Recovered

Recovered

Recovered,
however got
the same rash
3 days after
second dose.

Figure 3. Epidemiology of included cases.

The type 1 interferon is crucial for the host anti-viral re-

The common histological finding in the included cases

sponse. It leads to activation of the Janus kinase/signal Trans-

was perivascular lymphocytic infiltrate. This finding is in line

ducers and Activators of transcription (JAK-STAT pathway)

with that of Boada et al.[35], where Idiopathic Pernio had

to prevent viral replication. Note that the early and exagger-

89% of cases having the same histopathology. In Connie Kha

ated response to INF-1 before the humoral activity is con-

et al. [34] immunohistochemical demonstrated the presence

sidered responsible for the lesions [19,26]. In contrast, the

of CD31 T cells. This hammers up the finding by Cribier et al

delayed response may lead to hyper-cytokinemia [26].

[18], where they presented how chilblains have predominant

Another cause of these lesions could be the excessive
production of pro-inflammatory proteins. Although there is

T-lymphocytic infiltration, with only a few B cells. Mild superficial edema was also seen in Meara et al [32].

insufficient evidence of cytokine storm post COVID-19 vac-

Holmes et al [31] highlighted the case of a patient with the

cination in humans, a recent article regarding it in monkeys

presence of interstitial eosinophils. In the case by Lesort et al

has raised concerns [27]. It is also documented that some

[30] blood vessel endothelial cells of the mid dermis were also

vaccines can activate the myeloid immune system, which

seen as a prominent structure. This was also seen in a previous

can then cause cytokine storm [28]. There is an increase in

study. While working on the histology of COVID-19 associated

IL-6, IL-1, TNF- α, and interferon. This causes the influx

pernio, Recalcati et al [36] observed 14 cases, that had a prev-

of macrophages, and neutrophils from the blood into the

alent perivascular pattern, and signs of endothelial activation.

damaged site. These cells damage endothelial cells, and cap-

Detailed biopsy reports of included studies are summa-

illaries. In severe cases, multi-organ failure and death may

rized in Table 2. While there exists, much research describing

occur [29].

the histopathological finding in different types of chilblains,

While there are multiple explanations for CLL post-

the ones occurring after COVID-19 vaccination is still un-

vaccination, the exact mechanism is still unknown, leaving

clear. Hence, leaving room for potential working. Figure 4

behind room for future studies.

shows how CLL appears histopathologically in haematoxy-

Histopathology
The use of biopsy to diagnose pernio has been long debated.

lin–eosin–saffron stain.

Despite that it helps in revealing the extent of damage, dif-

Diagnosis

ferentiating the types with it is controversial. Moreover, the

The criterion for CLL diagnosis is unestablished and differs

pain on the incision is one major concern explaining the hes-

between physicians. Some recommend history and exam-

itancy of its use as a primary diagnostic tool. This may be the

inations to be sufficient while others prefer going for labo-

potential explanation that only five of the included cases in

ratory testing, including CBC, cold agglutinins, antinuclear

this review opted for biopsies [30–34].

antibodies, and cryoglobulins. Some even prefer skin biopsy,
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Table 2. Histopathological findings of included cases.
Author

Procedure

Findings

Lesort et al [30]

Skin Biopsy

partly necrotic epidermis overlying a dense dermal lymphocytic
infiltrate forming rather well-circumscribed aggregates around blood
vessels, eccrine sweat glands and occasionally nerves (Figure 4).
The endothelial cells of the blood vessels of the mid dermis were
occasionally prominent.

Holmes et al [31]

Skin Biopsy

psoriatic and spongiotic dermatitis with superficial and deep perivascular
lymphocyte-predominant inflammation as well as numerous perivascular
and interstitial eosinophils. There was no evidence of vasculitis.

Meara et al [32]

Skin Biopsy

Superficial and mid-dermal perivascular cuffed lymphocytic infiltrate.
Mild superficial dermal edema is present. No inter-face changes are
present. There is no evidence of vasculitis or vasculopathy.

Lopez et al [33]

Punch Biopsy

Superficial and deep infiltrate of lymphocytes around vessels and eccrine
glands, with papillary dermal oedema. No thrombi or vasculitis are seen.

Connie Kha et al [34]

Punch Biopsy and
Immunochemical
analysis

Dense and predominantly perivascular lymphocytic infiltrate within the
superficial-to-deep reticular dermis. The epidermis appeared normal
with no vacuolar changes at the epidermal-dermal junction. There was
a notable papillary dermal edema. Within the superficial dermis, some
vessels exhibited slightly thickened walls with trophism of lymphocytes,
although vascular wall hyalinization, neutrocytosis, or intravascular
thrombi were not evident. Immunohistochemical analysis demonstrated a
majority of CD3+ T cells in the lymphocytic infiltrate.

Figure 4. Skin biopsy of the lesion. (A) Necrotic epidermis and a dense dermallymphocytic infiltrate. (B) aggregation of infiltrates around
blood vessels. (C) infiltration around sweat glands (Stain: haematoxylin–eosin–saffron stain) [30]
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Moreover, one study demonstrated dermoscopy usage to

long debated for their efficacy in CLL. Numerous trials and

evaluate background vessels and additional features [37].

works have been done in this area. Of them all, Nifedipine

Cappel et al. studying patients at Mayo Clinic recom-

has been widely recognized, with trials comparing its effect

mend following a systemic approach, starting from history

with placebo [45], diltiazem [46], topical 5% minoxidil

and physical examination to ordering labs and skin biopsy

[47,48], and topical glyceryl trinitrate [49], proving its su-

for those with advanced disease [14].

periority to them. However, it is still a conflicting treatment
option as Souwer et al showed that there was no difference

Clinical Management
Some literature suggests no treatment plan for chilblains,
as it resolves itself [38]. Whilst some recommend treatment
with avoidance of cold and damp conditions. Many studies
are determining potential therapeutic measurements in cases
of severe disease[15,39]. Pharmacologically, calcium channel
blockers, such as nifedipine, are reportedly helpful in relieving the condition [16,40-42].
Herein, we summarize and present a systematic approach to a patient with such lesions based on the current
data and treatment plans that worked for patients presented
in Table 1.

in results in placebo versus nefipidine [50].
In the case of chilblains following COVID-19 vaccination, none of the case reports included in this review (Table 1)
used it as a treatment regimen, the plausible reason being
the etiology was considered different. However, medicines,
that increase blood flow to affected organs have been recommended and used in CLL following COVID-19 infection
[38]. Hence, this may highlight the fact that calcium channel
blockers can play an important role in vaccine-induced lesions as well. Nevertheless, strong research data are required
to connect the dots.

Topical Nitroglycerin

Exposure

This drug, having the same effects as that of calcium channel

Previously, these lesions were supposed to be caused and

blockers, acts by releasing free radical NO, hence relaxing

aggravated by a cold environment [15,43]. Even though the
etiology in post-COVID-19 vaccine CLL is not linked to the
weather, physicians, dealing with such cases, may consider
the environment as an aggravating factor, as depicted in the
cases from colder countries, hence preventing cold weather
shall be chosen as a first-line management plan. Moreover,
adding on heat provision may also improve symptoms drastically, as proposed by Nyssen et al [15].

Corticosteroids
Topical corticosteroids remained the choice of management
in four cases [17,31–33]. However, despite widespread usage,
the level of clinical evidence suggesting it is a possible treatment measure is insufficient [39,44]. Souwer et al compared
the efficacy of topical betamethasone vs placebo to treat
chilblains and no significant differences were perceived [44].
However, Mayo Clinic demonstrated their efficacy, benefitting 6 of 8 patients [14]. This supports the treatment plan
followed in included cases. Nevertheless, the contradiction
in trial results and actual benefits received by the patients
requires a thorough and strong evaluation. Moreover, the
cases lack reporting of adverse effects that may have occurred as a result of steroids, hence clinical work in this aspect is crucial.

smooth muscles and increasing the blood flow [51].
Topical nitroglycerine (0.2%) showed improvement in
outcomes of Chilblains in a study by Verma P et al [52].
Moreover, a case report by Weingarten et al [53], used it as
a treatment option for COVID-19 induced CLL and found
it effective. However, the first study tested a small sample
group (22 patients), while the case only used it for one patient, hence, more work on a greater sample size can be done
in the area to weigh the efficacy of this option.

Pentoxifylline
This drug works by improving the red blood cell flexibility
by increasing erythrocyte ATP and cyclic nucleotide levels.
Current evidence goes in the favor of this option [54]. In
the trial by Noaimi, 55% of patients showed improvement
in symptoms when treated with pentoxifylline compared
to only 27.2% in the group taking prednisolone 0.5mg/kg
and topical clobetasol ointment [55]. Another research by
Al-Sudany NK et al showed a significant improvement in
lesion healing compared with placebo [56]. Moreover, Assimakopoulos et al proposed how this option can be used to
resolve other severe complications of COVID-19, highlighting the possible efficacy of this drug [57].
Based on this, pentoxifylline can be considered a part of
the treatment plan in patients with CLL.

Calcium Channel Blockers
Calcium channels induce the inhibition of calcium entry into

Hydroxychloroquine

the cells, hence playing a vital role in vasodilation. Since

This drug is often used as a first-line treatment in several

vasospasm due to cold is one of the presumed pathophys-

autoimmune diseases[58]. In a retrospective study by Yang

iology for chilblains, calcium channel blockers have been

et al, four of five perniosis patients responded well to
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Hydroxychloroquine [59]. This can be due to their under-

Piccolo V et al [72] in their research noted that feet alone

lying anti-inflammatory action, which results from their in-

were mostly affected (85.7%) while those having both feet

terference with antigen processing in macrophages and other

or hands affected together, and hands alone contributed only

antigen-presenting cells [60].

7% and 6% respectively. Similar evidence was observed in
the study by Recalcati et al [73] whereof 14 described cases,

Acupuncture

two cases had both extremity involvement, eight had feet

In a study by Xiang et al, in 2005, the acupuncture group,

while only four had hands involvement.

combined with massage, showed a 100% effective rate for

However, the major concern is many patients reported,

CLL treatment compared to 76.6% in medicine [61]. Acu-

was that they had negative PCR results. Research postulates

puncture is an old Chinese alternative medicine practice,

several theories behind it [13]. One of them specified the rel-

which works by inserting needles into the body, to improve

atively late CLL lesion appearance in COVID-19, during the

blood flow. While there are reservations to alternative med-

convalescent phase, by which the viral products are no longer

icine, based on this study, more trials should be performed

detectable on PCR [13,74]. Another clue to pathophysiology

to verify and to check this therapeutic line of management

has been postulated by considering CLL as a cutaneous ex-

for CLL.

pression of a type 1 interferon (IFN-1) response. This may

Temiz et al [17] used antihistamines as a management

lead to viral product clearance before immunoglobulin pro-

option, however, there are insufficient data to evaluate their

duction, manifesting as failed serological detection [75,76].

efficacy in CLL; hence, more studies are needed in this regard.

An escalated interferon score was observed in 40% of patients
in the study by Lesort et al [77]. Hence, we may hypothesize

Other cutaneous Manifestations of
COVID-19 Vaccines
During the vaccines trial, the typical adverse cutaneous reactions were local injection site reactions while erythema,
induration, and tenderness, were specifically reported in
Moderna phase III trial [62].
However, as the vaccines entered the real world, diverse
cutaneous adverse events have been documented. Mazzatenta et al [63], reported case series, comprising three cases
of purpuric eyelid lesions following the Pfizer vaccine, which
may be a manifestation of vaccine-induced microangiopathy.
Similarly, in another case, the patient experienced urticarial
rash along with a flare-up of his previously well-controlled
atopic dermatitis [64]. Morbilliform rashes [65,66], urticaria [67,68], pityriasis rosea [68,69], lichen planus [70],
and many other cutaneous reactions following COVID-19
vaccination are present in the literature. Notable is the fact
that women comprised the majority, which may help draw
a relation between any sex-linked reactions. Nevertheless, a
thorough evaluation is the need of time to establish complete
links [17].

Chilblains like Lesions Following COVID-19
Infection

that high IFN response benefitted the patients, reducing viral
replication and defining why the patients were asymptomatic.

Conclusions
There are several limitations in the study highlighting which
can lead to a specific conclusion in the future. Firstly, the
studies included in this review are limited. Studies with larger
sample sizes are required to draw associations between
chilblain-like lesions and COVID vaccination. Secondly, the
treatment regimen reported in the cases differs drastically
with no background reasoning for the choices. Thirdly, one
of the included study, Nebreda et al did not specify patients
age. More importantly, the cases did not report the side effects of the medications, which is crucial in determining the
future of the treatment. It also would have highlighted if the
patient recovered via medicines or the pernio self-resolved.
Lastly, Nebreda et al only provided an overview and did not
list any specifications for each caseAlthough the overall incidence of Chilblains following COVID-19 vaccination is low,
there is still a strong need to find out the exact mechanism
behind this to redefine the safety and administration criteria of the vaccines and to formulate a proper management
protocol. Similarly, there is a need to address the association
between these chilblain-like lesions with gender and different

While COVID-19 vaccines may induce Chilblain-like le-

demographic settings. There is an overwhelming need to ad-

sions, similar lesions have been witnessed in mildly infected

dress issues related to vaccines and their hesitancy amongst

coronavirus patients as well. The current literature reports

the population to successfully restore normal life.

numerous cases of COVID-19 infection-associated chilblains [15,71]. In a study by Casas et al [71] involving 375
COVID-19 patients, 19% of cutaneous reactions were manifested as CLL. The authors highlighted the occurrence was
more prevalent in younger patients [71].
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ABSTRACT

Introduction: Several studies investigated the use of dermoscopy in the delineation of basal cell carcinoma (BCC) for Mohs micrographic surgery (MMS) with conflicting results.
Objectives: The purpose of this systematic review with meta-analysis was to evaluate the effectiveness
of the use of dermoscopy-guided MMS in the treatment of BCC.
Methods: We included all comparative studies. Cases of BCC treated using dermoscopy-guided MMS
(or slow MMS) were compared to those treated with curettage-guided MMS or “standard” MMS.
Results: A total of 6 studies including 508 BCCs were reviewed. There was no statistically significant
difference in the proportion of total margin clearance on the ﬁrst MMS stage between BCCs removed
using dermoscopy-guided MMS and those that had curettage or visual inspection. However, lateral
margin involvement was significantly lower in BCCs that had dermoscopy-guided MMS.
Conclusions: Dermoscopy allows visualization of structures up to 1mm into the dermis. Therefore, it
is rational to use it for lateral margin evaluation. Currently, there are two comparative studies showing
the efficacy of dermoscopy for lateral margin evaluation during MMS. Future studies are required to
develop an evidence-based recommendation regarding the utility of dermoscopy in MMS.
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Introduction

Methods

Basal cell carcinoma (BCC) is the most prevalent skin cancer

Search Strategy

worldwide [1]. The overall incidence has been steadily rising

This systematic review with meta-analysis was performed

in the last decade throughout the world due to a burgeoning

according to the Preferred Reporting Items for Systematic

aging population and increased surveillance and diagnosis [2].

Reviews and Meta-Analyses (PRISMA) guidelines [13]. We

The biological behavior of BCC depends on the tumor

searched the PubMed and Scopus databases from inception up

subtype [1,2]. Undiagnosed and untreated BCC could lead

to January 26, 2022 to identify eligible studies. We aimed to

to extensive local destruction and increase both functional

identify all relevant studies published in English language. We

and cosmetic morbidity making the treatment and repair ap-

used the following search algorithm: (“Basal cell carcinoma”)

proach challenging for the physician.

AND (“Mohs surgery” or “Slow Mohs” or “micrographic

The National Comprehensive Cancer Network (NCCN)

surgery” or ”3‐D histology” or “microscopically controlled

has established guidelines of care for BCCs [3]. High-risk BCCs

surgery”) AND (“dermoscopy” or “dermatoscopy” or “epi-

include recurrent BCC, tumors with ill-defined borders, located

luminescence microscopy”). The PubMed and Scopus search

on high-risk mask area of the face, arising on sites of prior radi-

strategies are available as supplementary material.

ation therapy or harboring aggressive histological features [3].
There are multiple treatment options for BCC such as ablative
laser, photodynamic therapy, curettage, cryosurgery, imiquimod,
and sonic hedgehog pathway inhibitors [12,2]. However, surgical excision remains the gold standard for treatment of most
BCCs [1]. Standard excision is performed with a predefined
clinical margin in order to achieve low recurrence rates. Mohs
micrographic surgery (MMS) is a specialized surgical technique
that combines surgery with pathology. MMS uses horizontal
frozen sections to obtain complete margin control resulting in
minimal tissue removal with low recurrence rates [1]. MMS
proved to be superior to standard excision for high-risk BCC
[1]. Slow Mohs is a variant of MMS using formalin-fixed paraffin-embedded sections with similar outcome [4].

Inclusion and Exclusion Criteria of Studies
Two review authors (NL and FH) independently screened
titles and abstracts for eligible studies. Eligible articles were
identified on the basis of the following inclusion criteria:
(i) comparative studies having at least a group of BCCs treated
with dermoscopy-guided MMS, (ii) studies that used a control
group of BCCs treated with visual inspection and/or curettage-guided MMS, (iii) articles published in English language.
For eligible studies, full articles were retrieved in full and analyzed by two independent authors (NL and FH). Any discrepancy between the two investigators was resolved by consensus.

nescence microscopy, is a non-invasive imaging technique

PICO(S): Populations, Interventions, Comparison,
Outcome Measures, Types of Studies

widely employed for the diagnosis of skin cancers. Some

We included all comparative observational as well as ran-

specific dermoscopic patterns are helpful in the diagnosis

domized clinical trials (RCT). Participants with BCC regard-

of BCC [5]. The use of dermoscopy in the demarcation of

less of the clinical and histological subtype of the tumor were

surgical margins is another scope of its application. For in-

eligible for inclusion.

Dermoscopy, also known as dermatoscopy or epilumi-

stance, the use of dermoscopy in MMS might help reduce the

Cases of BCC treated using dermoscopy-guided MMS

number of Mohs stages and achieve surgical margin control

(or slow MMS) were compared to those treated with

within the 1st Mohs stage [4,6-11].

curettage-guided MMS or “standard” MMS. The latter uses

Many studies investigated the effectiveness of dermos-

visual inspection alone to delineate the tumors. All types of

copy in tumor delineation for MMS but with varying out-

dermoscopy techniques were eligible, regardless of the po-

comes [4,6-11]. While some suggested that dermoscopy

larization mode (polarized vs. nonpolarized mode) and the

could help reduce the number of Mohs stages and there-

device type (hand-held dermoscopy or video dermoscopy).

fore shorten operative time and cost [4,9,11], others argued

The main outcome measure was the proportion of to-

against the usefulness of this approach [6,12]. The ambiguity

tal margin clearance on the ﬁrst MMS stage. The secondary

of these findings is further hampered by the lack of random-

outcome measures included the: (i) number of Mohs stages

ized studies and systematic reviews.

required to achieve complete margin control, (ii) the lateral
margin involvement rate, and (iii) the recurrence rate.

Objectives

If one or more outcome measures were missing, we contacted the corresponding author at least twice (with at least

The purpose of this systematic review with meta-analysis was

one-week interval) to ask whether full data were available. If

to evaluate the effectiveness of the use of dermoscopy-guided

the contact was unsuccessful, the corresponding article was

MMS in the treatment of BCC.

excluded from the analysis.

2

Review | Dermatol Pract Concept. 2022;12(4):e2022176

Assessment of the risk of bias

meta-analysis and subgroup analyses. We performed all calcu-

Two review authors (NL and FH) independently assessed the

lations using Comprehensive meta-analysis 3.0 package.

quality of consistency and the risk of bias in the eligible stud-

We investigated heterogeneity using Cochran Q test.

ies. Any disagreement was resolved by discussion or by con-

Evaluation of the percentage of variation between the sam-

sensus with a third author (CD). MINORS score was used

ple estimates was performed using the Higgins I2 statistic.

for observational studies [14]. RCT were evaluated using the
Jadad score [15] .

Results

Data Synthesis and Statistical Analysis

Results of the Search

Results were reported as Odds ratio (OR) with 95% confi-

The literature search identified 289 articles (Figure 1). After

dence intervals (CIs) for dichotomous data (proportion of to-

removing duplicates, 69 articles were screened for eligibil-

tal margin clearance on the ﬁrst MMS stage, lateral margin

ity. Fifty-five records were excluded, including not relevant

involvement, and recurrence rates) and standardized mean dif-

articles (N = 30), papers not published in English (N = 3),

ference with standard error of the mean for continuous data

editorials and commentary (N = 11), review articles (N = 10)

(number of Mohs stages). A random-effects model was used.

and book chapters (N = 2). Fourteen full-text articles were

Forest plots summarized the data. Funnel plot was used to

assessed for eligibility. Among these, 4 were excluded (case

investigate the existence of publication bias. Strategies for ad-

reports and noncomparative studies) [16-19]. Three research

dressing heterogeneity included performing a random-effects

letters were excluded [11,20,21]. Among these research

Figure 1. Flow diagram.
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letters, two compared dermoscopy to naked eye examination

The mean number of Mohs stages in each study group

in BCC margin evaluation but the number of Mohs stages

was specified in 5 articles [4,6-9]. However, related standard

in each study group expressed in mean with standard de-

deviations were only available in 3 articles [4,6,7]. Contact

viation was not available [11,20]; and one article included

with the corresponding authors of these studies was unsuc-

only BCC evaluated using dermoscopy prior to MMS [21].

cessful. Therefore, we did not have the required data to carry

A randomized open-label study comparing visual inspection,

out the up-mentioned analysis for these articles [4,6,7].

curettage, and dermoscopy in tumor delineation for MMS
was excluded because no outcome measure was available

Only two studies reported the number of positive lateral
margins after the first Mohs stage [4,10].

for each study group [12]. Contact with the corresponding

Relapse rates were described in 2 articles [4,9], ranging

authors of this study was unsuccessful. Six articles were ulti-

between no relapse and 4%, after a follow-up period of 10 ±

mately included in the present systematic review. Of these, 2

5 and more than 62.5 months respectively.

studies were from Asia-Pacific region, 1 from North America, 1 from South America, 1 from Europe, and 1 from Africa

Assessment of Risk of Bias in Included Studies

(Table 1) [4,6-10].

For RCT [6,7], the Jadad scale was 1 and 2. Overall, the

Description of Included Studies
Of the 6 included studies, 2 were RCTs [6,7], and four were
observational studies [4,8-10]. There was no randomized
controlled study available for the present systematic review.

methodological quality was poor. There was no disagreement between the review authors (NL and FH) about the
studies quality.
For non-randomized studies [4,8-10], the MINORS index ranged between 14 and 16.

All included studies were conducted in university‐setting centers [4,6-10]. These studies had no funding support and cor-

Effects of Interventions

responding authors declared no conflicts of interest [4,6-10].

When comparing dermoscopy-guided vs. standard MMS for

The number of BCCs evaluated ranged from 40 to 197

BCC treatment, there was no statistically significant differ-

BCCs per study. The total number of evaluated BCCs was

ence in the proportion of total margin clearance on the ﬁrst

508. Suzuki et al included both BCC (N = 40) and squamous

MMS stage (OR 0.86, 95% CI 0.41 to 1.15; five studies

cell carcinomas (N = 6). The latter were excluded from the

[4,7-10]) (Figure 2).

analysis. Three studies specified BCC subtypes [6,7,9]. Asil-

There was no statistically significant difference in the

ian and Momeni included only nodular BCC [6], and Gur-

number of Mohs stages when comparing dermoscopy-guided

gen and Gatti only infiltrative BCC [7]. Dika et al included

and standard MMS (The standardized mean difference -0.17,

various BCC subtypes including nodular (N = 40) and mor-

95% CI -0.51 to 0.17; three studies [4,6,7]) (Figure 3). For

pheiform BCCs (N = 40) [9].

this outcome measure, we found heterogeneity (Tau2 = 0220

Recurrent BCCs were excluded in three studies [4,6,7].

et I2 = 70.334%). Subgroup analysis was performed based

One study included only recurrent BCC following ablative

on the technique used for Mohs surgery (frozen sections

laser treatment [10]. Two studies enrolled both primary and

versus formalin-fixed paraffin-embedded sections). After

recurrent BCC (Table 1) [8,9].

subgroup analysis, including studies using MMS [6,7], there

Four studies compared 2 interventions for MMS: tumor

was no heterogeneity (Tau2 = 0.000), the pooled standard

delineation using naked eye examination versus dermosco-

difference in means showed no statistically significant differ-

py-guided margin assessment [4,7,8,10]. One of the studies

ence. Only one study reported the number of Mohs stages in

compared dermoscopy-guided MMS to curettage-guided

patients treated using Slow Mohs [4]. Since iterative Mohs

MMS [9]. Asilian and Momeni compared 3 groups: tumor

sessions rely on histopathological examination of excised tis-

demarcation using naked eye examination (N = 20), dermos-

sue, it is possible that the type of tissue processing technique

copy (N = 20) and curettage (N = 20) [6].

(frozen sections in MMS vs formalin-fixed paraffin-embed-

For the primary outcome “total margin clearance on the
ﬁrst MMS stage”, we assumed that BCCs that underwent

ded sections in slow Mohs) is responsible for heterogeneity
regarding the outcome measure (number of Mohs stages).

more than one Mohs stage showed at least one positive

A significantly lower proportion of positive lateral mar-

margin. Thereby, the number of BCCs showing total margin

gins was obtained with dermoscopy-guided MMS compared

clearance on the ﬁrst MMS stage was extracted from 5 arti-

with standard MMS based on visual inspection (OR 0.16,

cles [4,7-10].

95% CI 0.06 to 0.83; 2 studies [4,10]) (Figure 4).

The secondary outcomes included the mean number of

With regards to recurrence rates, available data was

Mohs stages, the recurrence rate, and the number of positive

insufficient for meta-analysis. Two studies reported the

lateral margins after the first Mohs stage.

number of recurrences after MMS [4-9]. One of these
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Year

2012

2012

2014

Author

Asilian and
Momeni [6]

Gurgen and
Gatti [7]

Suzuki
et al [8]

Brazil

United
States

Iran

Country

RCT

RCT

Study design

To assess the
observational
impact of
study
dermoscopy on
the demarcation of
surgical margins for
MMS and ascertain
whether the use of
this method can
shorten operative
time

To compare the
final number
of MMS stages
performed using
dermoscopy and
visual inspection
of infiltrative basal
cell carcinoma

To compare three
ways (naked eye
examination,
dermoscopy, and
curettage) for
determining tumor
extension before
initiation of MMS,

Study objective

2 groups:
- dermoscopy
group (N = 20)
- visual
inspection
group (N = 20)

3 groups:
tumor
demarcation
using naked eye
examination
(N = 20),
dermoscopy
(N = 20) and
curettage
(N = 20)

Intervention
groups

2009-2011 2 groups:
- Group1: Mohs
surgery
(N = 21)
- Group 2: Mohs
surgery with
dermoscopyguided margins
(N = 23)

ND

20112012

Coverage
period

ND

infiltrative BCC in
all cases

nodular BCC in all
included cases

BCC subtypes in
each group

Table 1. Summary of included studies.

Group 1: 3/21
Group 2: 4/23

not included in
the study

not included in
the study

Recurrent BCC
before Mohs
surgery

44

40

40

Cases included
in the
meta-analysis

Table 1 continues

ND

ND

ND

Follow-up
(months)
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2020

2017

Dika et al
[9]

Shin et al
[10]

Year

Author

Korea

Italy

Country

To evaluate the
usefulness of
dermoscopy in
determining MMS
surgical margins
of BCCs with a
history of ablative
laser treatment.

to evaluate the
role of videodermoscopy
and curettage in
MS for a better
margin evaluation
intraoperatively

Study objective

observational
study

observational
study

Study design

Intervention
groups

20092016

Subtypes of primary
tumors (nodular,
pigmented, or
morpheiform
BCCs) were equally
distributed in the
2 groups (primary
BCC in Group A 71
Group B 69)

Group 1:
- nodular BCCs
(N = 21)
- pigmented BCCs
(N = 28)
- morpheiform
BCCs (N = 20)
Group 2:
- nodular BCCs
(N = 19)
- pigmented BCCs
(N = 28)
- morpheiform
BCCs (N = 20)

BCC subtypes in
each group

2 groups:
ND
- Clinical surgical
margin
(N = 69)
- Dermoscopic
surgical margin
(N = 64)

2005-2010 2 groups:
- Group 1:
Patients treated
with video
dermoscopy
guided Mohs
surgery
(N = 102)
- Group 2:
Patients treated
with curettageguided Mohs
surgery (N =
95)

Coverage
period

Table 1. Summary of included studies. (continued)

Recurrent
cases after
radiotherapy
or surgical
resection were
excluded.

All cases were
recurrent BCC
(previously
treated by
ablative laser).

Group 1
(31/102)
Group 2
(26/95)

Recurrent BCC
before Mohs
surgery

133

197

Cases included
in the
meta-analysis

ND

Group 1
(82.6)
Group 2
(62.5)

Follow-up
(months)
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2020

Year

Tunisia

Country

To evaluate the use
of dermoscopy in
the demarcation of
surgical margins in
slow Mohs surgery.

Study objective
observational
study

Study design

BCC = basal cell carcinoma; ND = not described; RCT = randomized clinical trial.

Litaiem
et al [4]

Author
20162019

Coverage
period
2 groups:
G1: tumor
demarcation
using naked eye
examination
(N = 28)
G2: tumor
demarcation
using naked eye
examination +
dermoscopy
(N = 26)

Intervention
groups
ND

BCC subtypes in
each group
not included in
the study

Recurrent BCC
before Mohs
surgery
54

Cases included
in the
meta-analysis
10 ± 5

Follow-up
(months)

STUDY NAME

STATISTICS FOR EACH STUDY
ODDS
RATIO

LOWER
LIMIT

ODDS RATIO AND 95% CI

UPPER
LIMIT P-VALUE

GURGEN AND GATTI, 2012 1,238

0,343

4,464

0,744

SUZUKI ET AL., 2014

1,222

0,372

4,018

0,741

DIKA ET AL., 2017

0,521

0,295

0,921

0,025

SHIN ET AL, 2020

0,958

0,463

1,983

0,909

LITAIEM ET AL, 2020

0,247
0,686

0,079
0,409

0,769
1,150

0,016
0,153
0,01

0,1

1

Dermoscopy-guided MMS

10

100

Standard and curettage-guided MMS

(Q TEST) P=0,164 - I2: 38,4%

META ANALYSIS (OUTCOME: POSITIVE MARGINS)

FUNNEL PLOT OF STANDARD ERROR BY LOG ODDS RATIO
0,0

STANDARD ERROR

0,2

0,4

0,6

0,8
-2,0

-1,5

-1,0

-0,5

0,0

0,5

1,0

1,5

2,0

LOG ODDS RATIO
Figure 2. Comparison of the proportion of positive margins after the first Mohs stage using dermoscopy-guided vs. standard or curettage
guided MMS for BCC treatment

studies reported a recurrence rate of 3% in BCCs treated

Three studies excluded recurrent BCC [4,6,7], while one

with dermoscopy-guided MMS and of 5.2% in those treated

study included only recurrent BCC following ablative laser

with curettage-guided MMS (P = 0.48; Fisher exact test) af-

[10]. Of the included studies, pooling of the data was fea-

ter a follow-up period of 82.6 and 62.5 months respectively

sible for 3 evaluated outcomes. There was no statistically

[9]. In the second study, both study groups showed no recur-

significant difference in the proportion of total margin clear-

rence after a mean follow-up period of 10 ± 5 months [4].

ance on the ﬁrst MMS stage between BCCs removed using
dermoscopy-guided MMS and those that had curettage or vi-

Conclusions

sual inspection. However, lateral margin involvement was significantly lower in BCCs that had dermoscopy-guided MMS.

In the present study, we aimed to assess the effectiveness of

To the best of our knowledge, no systematic review ad-

dermoscopy as an ancillary tool for MMS. Six studies were

dressed the question of whether dermoscopy is useful for

included: 2 RCTs [6,7], and 4 observational studies [4,8-

delineating BCC margins for MMS. Que published a com-

10]. The total number of evaluated BCCs was 508. Three

prehensive narrative review on noninvasive imaging tech-

studies specified the subtypes of evaluated BCCs [6,7,9].

nologies used for the delineation of BCC in the setting of
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STUDY NAME

STD DIFF IN MEANS AND 95% CI

STATISTICS FOR EACH STUDY
STD DIFF STANDARD LOWER UPPER
IN MEANS ERROR
LIMIT LIMIT P-VALUE

ASILIAN MOMENI 2012

0,200

0,317 -0,421

0,821

GURGEN GATTI 2012

0,191

0,317 -0,430

0,812

0,317
0,317

LITAIEM 2020

-0,739

0,281 -1,290 -0,187

0,281

-0,130

0,323 -0,764 -0,503

0,323
-2,00

-1,00

0,00

DERMOSCOPY-GUIDED MMS

1,00

2,00

STANDARD OR CURETTAGE-GUIDED MMS

(Q TEST) P=0,034 -I2: 70,3%

META ANALYSIS (OUTCOME: NUMBER OF MOHS SESSIONS)

FUNNEL PLOT OF STANDARD ERROR BY STD DIFF IN MEANS
0,0

STANDARD ERROR

0,1

0,2

0,3

0,4
-2,0

-1,5

-1,0

-0,5

0,0

0,5

1,0

1,5

2,0

STD DIFF IN MEANS
Figure 3. Comparison of the number of Mohs stages using dermoscopy-guided vs. standard or curettage MMS for BCC treatment

STUDY NAME

STATISTICS FOR EACH STUDY

ODDS RATIO AND 95% CI

ODDS
RATIO

LOWER
LIMIT

UPPER
LIMIT

P-VALUE

SHIN 2020

0,120

0,034

0,429

0,001

LITAIEM 2020

0,206

0,061

0,703

0,012

0,159

0,066

0,385

0,000
0,01

0,1

DERMOSCOPY-GUIDED MMS

META ANALYSIS (OUTCOME: POSITIVE LATERAL MARGINS AFTER THE FIRST MOHS SESSIONS)

1

10

100

STANDARD AND CURETTAGE-GUIDED MMS

2
(Q TEST) P=0,550 - I : 0%

Figure 4. Comparison of the proportion of positive lateral margins after the first Mohs stage using dermoscopy-guided vs. standard or
curettage guided MMS for BCC treatment
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MMS [22]. Three technologies were discussed: dermoscopy,

not indicated in all included studies. This may hinder the

confocal microscopy, and optical coherence tomography.

interpretation of findings and undermine their accuracy. Fi-

Only the number of Mohs stages was evaluated as an out-

nally, both dermoscopy and MMS are operator-dependent

come measure in relation to dermoscopy. Que stated that

procedures [4]. Thus, controlled, consistent and reproducible

dermoscopy did not prove to decrease the number of Mohs

results are not readily attainable.

stages. In our systematic review, there was no statistically

Despite these limitations, this systematic review is a com-

significant difference in the number of Mohs stages between

prehensive summary on the reported use of dermoscopy for

the use of dermoscopy or visual inspection for MMS (the

BCC delineation in MMS to date. Overall, our data suggest

standardized mean difference -0.17, 95% CI -0.51 to 0.17;

that dermoscopy could improve lateral margin assessment

three studies [4,6,7]). A hypothesis to explain this finding

within the first Mohs stage. Future randomized clinical trials

is that dermoscopy utility is limited to the first Mohs stage.

are required to develop an evidence-based recommendation

Subsequent stages would only rely on the surgeon’s skills and

regarding the utility of dermoscopy in MMS.

experience.
In the present systematic review, there was no significant
association between the use of dermoscopy and the proportion of total margin clearance on the ﬁrst MMS stage. Surgical margin assessment includes both deep and lateral margin
evaluation. A dermoscope is a magnifying instrument that
enables visualization of pigmented structures and vessels up
to 1mm into the dermis and therefore would not allow for
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ABSTRACT

Introduction: Eruptive cutaneous squamous cell carcinomas (ESCC), eruptive squamous atypia (ESA)
and eruptive keratoacanthomas (EKA) are different terms used to describe the occurrence of multiple
cutaneous squamous neoplasms after skin surgery, laser treatment, traumas, such as tattoos, and local
or systemic medical treatments.
ESCC have been reported to arise at the sites of skin surgery, including the area affected by the primary
tumor and split thickness skin graft (STSG) donor and recipient sites.
Objectives: The aim of this study is to report 2 additional cases of ESCC after skin surgery and make
a critical revision of the literature, analyzing the clinical, histological features and outcomes of ESCC
after cutaneous surgery.
Methods: Up to August 2021, according to our systematic review of the literature, we have collected
19 published articles and a total of 34 patients, including our 2 cases.
Results: The results of this review highlight five red flags that clinicians should consider: (i) lower and
upper limbs represent the cutaneous site with the highest risk, representing 83,78% of the cases in the
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literature; (ii) the median time to onset of ESCC is approximately 6 weeks; (iii) primary cutaneous
squamous cell carcinomas were completely excised with free margins on histologic examination in
the totality of the cases of the literature, and therefore ESCC should not be considered recurrences;
(iv) any surgical technique involves a risk to promote ESCC; (v) treatment of ESCC includes medical
treatment, surgery or combined surgical and medical treatment.
Conclusions: This review highlights 5 red flags which could support clinicians in the diagnosis and
management of ESCC after skin surgery.

Introduction

treatment and histopathology findings of primary cutane-

Eruptive cutaneous squamous cell carcinomas (ESCC), erup-

Furthermore, we reported the time lapse from the primary

tive squamous atypia (ESA) and eruptive keratoacanthomas

surgery to the onset of ESCC, clinical and histological fea-

(EKA) are different terms used to describe the occurrence

tures, management, recurrences and outcome. In addition,

of multiple cutaneous squamous neoplasms occurring after

we describe here our personal experience with two patients

skin surgery, laser treatment, traumas, such as tattoos, local

visited at the Skin Cancer Unit of Bologna between January

or systemic medical therapies. In this paper, we decided to

2012 and August 2021, who developed ESCC after cutane-

use only the term ESCC.

ous squamous cell carcinoma (CSCC) excision and recon-

ESCC have been reported to arise at the sites of skin sur-

ous skin cancer of all the patients included in this review.

struction with STSG.

gery, including the area affected by the primary tumor and
split thickness skin graft (STSG) donor and recipient sites
[1-19]. The best therapeutic option for ESCC after surgery in
our opinion is still a challenge.

Results
Up to August 2021, according to our systematic review of
the literature, we found only 19 published articles (Table 1).

Objectives
The aim of our study is to report 2 additional cases of ESCC
after skin surgery and make a critical revision of the literature, analyzing the clinical, histological features and out-

A total of 34 ascertained patients, including our two
cases, were included in this study, with a sex ratio F/M = 0.88,
a mean age = 68.94 years (standard deviation [SD] = 13.6).
The main clinical features of the 34 patients diagnosed
with ESCC after surgery are reported in Table 2.

comes of ESCC after cutaneous surgery [18]. An overview of

The extremities (upper and lower limbs) were the sites

this rarely reported condition is provided, in order to raise

most frequently involved by primary tumors, representing

awareness of this clinical entity and of the treatment options.

83.78% of cases in our sample. The second most involved
site was the head, with 13.51% of cases. Regarding our two

Methods

patients, the first had a CSCC of the head and the second a
cutaneous SCC of the right leg.

We identified studies indexed in PubMed from its inception

Histological examination of the primary skin cancer was

to June 31, 2021. All papers reported in the present study

consistent with a CSSC in 30/37 cases (81.08%), while basal

involved human clinical studies, including case reports, case

cell carcinoma, actinic keratosis, malignant melanoma and

series and reviews. Search parameters included the terms

lentigo maligna were detected in 7 cases (18.92%).

‘‘Keratoacanthomas after cutaneous surgery”, “Keratoacan-

Different surgical techniques were used for the exci-

thomas AND STSG”, ‘‘Cutaneous squamous cell carcinomas

sion of the primary skin tumors, although classic fusiform

AND STSG”, “Cutaneous squamous cell carcinomas after

excision, excision plus STSG, MMS and subsequent recon-

cutaneous surgery’’, “squamous cell carcinoma after Mohs

struction with or without STSG were the most commonly

Micrographic surgery (MMS)”, “eruptive squamous cell

performed procedures, in 32/37 cases (86.49%).

carcinoma and surgery”, “eruptive squamous atypia and

The main clinical features of the ESCC after skin surgery

surgery”, “eruptive keratoacanthomas and surgery”, “koeb-

are reported in Table 3. The median time to the onset is ap-

nerized cutaneous squamous cell carcinoma”.

proximately 6 weeks, and in 28/34 of the patients (82.35%)

A subsequent review of the relative bibliographies

it occurred within 16 weeks from the primary surgery.

aimed to identify any undetected reports. We collected sex,

Surprisingly, ESCC occurred in the area of the skin

age, involved cutaneous area, surgical procedure, medical

affected by the primary tumor in 26/37 of the cases
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58, M Left leg and
R Elbow
(upper and
lower limb)

55, F

4

5

L Hand
(upper limb)

L occipital
Ridge (head)

L Hand
(upper limb)

L Wrist and
Hand (upper
limb)

54, M

5

Bangash
et al, 2009

R Shin
(lower limb)

3

1

Juhász and
Marmur,
2014

None

Ex + STSG

None

None

MMS

MMS +
STSG

None

Ex

None

None

MMS

MMS

3 months of
topical mupirocin
+ warm 2%
milk compresses
for loss of the
graft, wound
dehiscence,
and persistent
ulceration

MMS +
STSG

None

Medical
Treatment

Surgery
procedure
performed

First Skin Lesion

B Legs
Ex + STSG
(lower limb)

63, M

82, F

1

Clark et al.,
2015

dorsum of
his right ring
finger (upper
limbs)

2

73, F

1

Neilson
et al, 1988
[1]

81, F

59, M

N. Case

Area
involved

1

Age,
Sex

Study and
Year

Patients

SCC

SCC; SCC

SCC

SCC

72

6

7

8

4

20

KA

SCC

4

12

SCCs

SCCs

Time
Onset
after
Histopathology SuRgery
(Weeks)
findings

MMS site

MMS site;
MMS site

ExS

MMS site

MMS site

MMS site

ExS + GDS

GDS

Area
involved

SCC

SCC; SCC

SCC with
features of KA

SCC

SCC

KA

KASP

SCC

Histopathology
findings

MMS +
STSG

MMS

MMS

MMS

MMS

MMS

Ex + STSG

Ex

Surgical
Treatment

Eruptive NMSC

Table 1. Eruptive non-melanoma skin cancers following skin surgery: literature review and our cases.

Yes

Yes, Yes

No

No

No

No

Yes

No

Recurrence

Table 1 continues

Acitretin 10
mg/die

None

None

None

None

None

Acitretin
25 mg/d

None

Medical
Treatment
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Goldberg
et al, 2004

1

1

Haik et al,
2008

Hussain
et al, 2010

3

70, F

88, F

2

3

B Legs
(lower limb)

Forearm
(upper limb)

Forearm
(upper limb)

Area
involved

75, M

6

52, M

71, M

5

74, F

3

79, M

69, M

2

4

72, M

1

Co + ED

MMS

MMS

MMS

None

None

None

None

Isotretinoin 40
mg/d for 30 days

None

None

MMS

MMS

None

None

None

None

Medical
Treatment

A + STSG

S + Co +
ED

Ex

MMS

Surgery
procedure
performed

First Skin Lesion

R Hand
Ex + STSG
(upper limb)

R Forehead
(head)

R Thigh
(lower limb)

R Forearm
(upper limb)

R Leg
(lower limb)

L Forearm.
(upper limb)

L Leg and
Finger
(lower limb)

64, M Left Big Toe
(lower limb)

67, M

Age,
Sex

1

N. Case

Hadley
et al, 2009

Study and
Year

Patients

SCC

SCC

SBCC

LM

SCC

SCC

SSCs

MM

KA

SCC

SCC

8

4

2

4

3

4

6

6

2

12

16

Time
Onset
after
Histopathology SuRgery
(Weeks)
findings

GDS

Treatment
Site

MMS site

MMS site

MMS site

MMS site

MMS site

GDS

Treatment
Site

ExS

MMS site

Area
involved

SCC

KA

KA

KA

KA

KA

KA

SCC

KA

KA

KA

Histopathology
findings

Ex +
reconstructed
with an
islanded VeY
advancement
flap

MMS

None

Ex

Co + ED

MMS

MMS

Ex

Co + ED

MMS

Ex

Surgical
Treatment

Eruptive NMSC

No

No

None

No

No

Yes

No

Yes

No

Yes

Yes

Yes

Recurrence

Isotretinoin
(40 mg/d) for
1 month.

Isotretinoin
(40 mg/d) for
1 month.

None

Isotretinoin
40 mg/d

None

None

None

None

None

None

Medical
Treatment

Table 1. Eruptive non-melanoma skin cancers following skin surgery: literature review and our cases. (continued)
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78, F

76, M

48, M

82, F L Leg (lower Ex + STSG
limb)

1

1

1

1

1

1

1

2

Saltivig and
Matzen,
2018

KimyaiAsadi et al,
2004

Negase
et al, 2016

Marcus and
Brady, 2021

Vergara
et al, 2007

L. Kearney
et al, 2015

Morritt and
Khandwala,
2012

Gambichler
2021

49 F

60 M

1

2

80, F

39, F

78, F

95, F

1

Lee et al,
2017

88, F

2

Ex + STSG

MMS +
STSG

FTSG

Ex

Back of the
hand (upper
limb)

Leg (lower
limb)

R Chest

None
None

MMS +
STSG

None

None

None

None

None

None

None

None

None

None

MMS +
STSG

Ex + STSG

R Leg
Ex + STSG
(lower limb)

L Thigh
(lower limb)

Nose (head)

R Hand
(upper limb)

L Knee
Ex + STSG
(lower limb)

R Shin
Ex + STSG
(lower limb)

left shin
Ex + STSG
(lower limb)

58, M Left parietal
scalp (head)

1

2

Ponnuvelu
et al, 2011

SCC

SCC

SCCs

MM

KA

SCC

AK

SCC

MM

KA

KA

nodulocystic
BCC

3

3

117

6

96

12

3

8

960

20

5

2

MMS

MMS

ExS + GDS

GDS

GDS

GDS

STSG
primary
excision
site

ExS

STSG
primary
excision
site

Exs + GDS

GDS

GDS

SCC

SCC

SCCs

SCC

KA

Ex

Ex

Ex

Ex

Ex

MMS

Ex

KA

SCC

Ex

Ex

Marjolin Ulcer

KA

Co + ED

Ex + flap

Ex

KA

SCC

SCC

None

None

None

None

None

None

None

None

N/A

Imiquimod
5% cream
application

None

None

Table 1 continues

Yes

Yes

Yes

N/A

Yes

N/A

N/A

No

N/A

Yes

No

N/A
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65,M

80,F

1

2

Chessa et al, 2
2021

None

None

Ex

Ex + STSG

None

Medical
Treatment

Surgery
procedure
performed

R Leg
Ex + STSG
(lower limb)

R occipital
area of the
scalp (head)

R and L
legs (Lower
limbs)

Area
involved

First Skin Lesion

SCC

SCC

3 SCC

6

4

Not
specified

Time
Onset
after
Histopathology SuRgery
(Weeks)
findings

STSG
primary
excision
site

STSG
primary
excision
site

Exs sites

Area
involved

Intralesional
5-fluorouracil
plus acitretin

None

Ex

Ex

Suspected
eruptive
squamous atypia
SCC

SCC

acitretin 25
mg/daily and
intralesional
methotrexate
10 mg/weekly

Acitretin 25
mg/die

Medical
Treatment

Surgical
Treatment

Histopathology
findings

Eruptive NMSC

No

Yes

No

Recurrence

AK = Actinic Keratosis; A = Amputation; B = Bilateral; CEMP = Cutaneous extramedullary plasmacytomas; Co = Courettage; ED = Electrodesiccation; Ex = Excision; ExS = Excision Site; F = Female;
FTSG = Full-Thickness Skin Graft; GDS = Graft Donor Site; ; KA = Keratoacanthoma; KASP = Keratoacanthomatous atypical squamous proliferation; L= Left; N/A= data not available LM = lentigo maligna;
M = Male; MM = Malignant Melanoma; MMS = Mohs Micrographic Surgery; MU = Marjolin Ulcer; N = Number of patients involved;
SCC = Squamous Cell Carcinoma; SG = Skin Graft; SGS = Skin Graft Site; Sh = Shave; STSG = Split-Thickness Skin Graft.
R= Right; SBCC = superficial basal cell carcinoma;

62M

N. Case

Age,
Sex

1

Que et al
2019

Study and
Year

Patients

Table 1. Eruptive non-melanoma skin cancers following skin surgery: literature review and our cases. (continued)

Table 2. Clinical findings of primary tumor in 34 patients diagnosed with eruptive squamous cell
carcinomas/squamous atypia following skin surgery.
Findings
Number of primary skin cancers excised

37

Patients with one primary skin cancer

32 (94.12%)

Patients with two primary skin cancer

2 (5.88%)

Sex
Male

18 (52.94%)

Female

16 (47.06%)

Mean Age ± SD

68.94± 13.06 (39-95)

Cutaneous site involved
Head and neck

5 (13.51%)

Upper limbs

12 (32.43%)

Lower limbs

19 (51.35%)

Chest

1 (2.70%)

Histopathology
Squamous Cell Carcinoma

25 (67.56%)

Keratoacanthoma

5 (13.51%)

Melanoma

3 (8.12%)

Basal cell carcinoma

2 (5.41%)

Actinic Keratosis

1 (2.70%)

Lentigo maligna

1 (2.70%)

Treatment performed
Excision

6 (16.22%)

Excision plus Split-Thickness Skin Graft

12 (32.43%)

Mohs Micrographic Surgery

10 (27.03%)

Mohs Micrographic Surgery plus Split-Thickness Skin Graft

5 (13.51%)

Courettage plus electrodesiccation

2 (5.41%)

Amputation plus Split-Thickness Skin Graft

1 (2.70%)

Excision plus Full-Thickness Skin Graft

1 (2.70%)

Table 3. Main features of eruptive squamous cell carcinomas/squamous atypia following skin surgery.
Features
Number of primary skin cancers excised

37

Patients with one primary skin cancer

32 (94.12%)

Patients with two primary skin cancers

2 (5.88%)

Time onset after surgery median weeks

6 (2-960)

Cutaneous site involved by eruptive squamous cell carcinomas/squamous atypia
Cutaneous site affected by primary tumor treated with Mohs micrographic surgery

14 (37.84%)

Cutaneous site affected by primary tumor treated with simple excision.

6 (16.22%)

Cutaneous site affected by primary tumor treated with split-thickness skin graft

4 (10.81%)

Cutaneous site affected by primary tumor treated with courettage plus electrodesiccation

2 (5.41%)

Graft donor site

8 (21.61%)

Cutaneous site affected by primary tumor treated with excision and graft donor site

3 (8.11%)

Cutaneous site affected by eruptive squamous cell carcinomas/squamous atypia
Head and neck
Upper limbs

3 (8.11%)
10 (27,03%)
Table 3 continues
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Table 3. Main features of eruptive squamous cell carcinomas/squamous atypia following skin
surgery. (continued)
Features
Lower limbs

11 (37.84%)

Donor site affected by eruptive squamous cell carcinomas/squamous atypia
Lower limbs

13 (35.14%)

Histopathology of eruptive squamous cell carcinomas/squamous atypia
Squamous cell carcinoma

18 (48.65%)

Keratoacanthoma

14 (37.84%)

Marjolin Ulcer

1 (2.70%)

Keratoacanthomatous atypical squamous proliferation

1 (2.70%)

Not performed histopathological examination

3 (8.11%)

Concordance between histological diagnosis of primary tumor and and eruptive squamous cell carcinomas/squamous
atypia
yes

17 (50.00%)

no

17 (50.00%)

Treatment performed
Surgery without medical treatment
Excision

13 (38.24%)

Excision plus flap

2 (5.88%)

Mohs Micrographic Surgery

10 (29.42%)

Courettage plus electrodesiccation

1 (2.94%)

Surgery associated with medical treatment
Excision plus acitretin 25 mg/die

1 (2.94%)

Excision plus acitretin 25 mg/daily and intralesional methotrexate 10 mg/weekly

1 (2.94%)

Excision plus split-thickness skin sraft and acitretin 25 mg/die

1 (2.94%)

Mohs micrographic surgery plus split-thickness skin graft and acitretin 25 mg/die

1 (2.94%)

Mohs micrographic surgery plus isotretinoin 40 mg/die

1 (2.94%)

Courettage plus electrodesiccation plus imiquimod cream application

1 (2.94%)

Courettage plus electrodesiccation isotretinoin 40 mg/die

1 (2.94%)

Medical treatment without surgery
Isotretinoin 40 mg/die without surgery

1 (2.94%)

Intralesional 5-fluorouracil plus acitretin

1 (2.94%)

Recurrences
Yes

15 (40.54%)

No

17 (45.95%)

Not available

5 (13.51%)

(70.27%), the graft donor site (GDS) or both. All primary

the ESCC was found in 50% of cases and eruptive KAs or

tumors in our series were completely excised, with free

CSCCs also appeared after excision of lentigo maligna or

margins on histological examination. In our sample, cuta-

melanoma.

neous STSG was harvested from the lateral thigh in almost

The surgical treatment of ESCC is extremely varied

all patients and was therefore considered the only cutane-

(Table 3). However, simple fusiform excision and MMS

ous donor site affected.

were the most used surgical techniques, comprising 62.16%

ESCC were histologically represented by CSCC and ker-

of cases. Medical therapy was associated with surgery in

atoacanthomas (KA) in 91.9% of cases while in 3 patients

7/34 cases while two patients were treated with isotretinoin

was not performed histopathological examination. The same

40 mg/die without surgery and 1 patient was treated with in-

histological diagnosis between the primary skin cancer and

tralesional 5-fluorouracil plus acitretin 20 mg daily (Table 3).
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Of note, the paper from Que et al describe 30 cases of ESCC,
but only one case is clearly and without doubts associated to
a previous skin surgery and was added to our review [19].
The treatment was effective without recurrences in 17/37
cases; these patients were treated with surgery alone in 13
cases, combined surgical and medical treatment in 2 cases
and with medical therapy in two cases. Isotretinoin 40 mg/
die resulted effective alone and in combination with Mohs
surgery [7]. Surgery combined with acitretin (25 mg/daily)
plus intralesional methotrexate 10 mg/weekly was administered to the first our patient, favoring a complete resolution
without recurrences (Figure 1).
Recurrences of ESCC were reported in 15/37 cases (10
treated with surgery alone and 5 treated with combined medical and surgical therapy). All 15 cases with recurrences were
treated with a combination of surgery and medical therapy.
Patients showed a complete resolution of ESCC recurrences
at follow-up in 6/15 cases (40%). The following therapies
proved effective on recurrences: 1 to 2 mL in intralesional
administration of 50 mg/mL 5-fluorouracil (FU) [5,19];
acitretin (25 mg/day); combined intralesional 5-FU and
methotrexate to reduce the toxicity of any single agent [5];
isotretinoin 40mg/die [7]; oral acitretin (20 to 25 mg/day)
[10,15]; lastly our second patient was treated with surgery
plus 25 mg/daily acitretin (Figure 2). In 5/34 cases data on
recurrences were not available in the papers (Table 1).
Finally, 2/34 patients died, due to lung cancer in one case
and CSSC metastases in 1 of our patients, who was also affected by chronic lymphatic leukemia [5].

Conclusions
The pathogenesis of ESCC is not clarified and is currently a
matter of debate [18-23].
Local appearance of ESCC could be referred to residual
cancer tissue following the excision of the primary tumor
[21,22]. However, eruptive NMSC in skin graft donor sites
have no local relation to the original tumor site, even if tumor cells could theoretically spread by direct contact (if the

Figure 1. (A) Six weeks after local excision and repair with an STSG,
6 x 4.5 cm in diameter, of large squamous cell carcinomas of the
right leg, three keratotic nodules appeared, two closes to the surgical
wound and one a few centimeters far from it. (B) Histopathological examination eruptive keratotic nodules: proliferation of atypical
keratinocytes extends into the reticular dermis. The nuclei are large,
hyperchromatic, and pleomorphic, and the cytoplasm is eosinophilic
(10 X H&E). (C) Complete healing after surgery and medical therapy
with oral acitretin 25 mg/daily and intralesional methotrexate 10 mg/
weekly after 8 months of treatment. No recurrences were observed at
2-year follow-up and regional lymph nodes were free from metastases.

same needle was used to infiltrate the tumor and donor site)
or systemically (via the blood or lymphatic vessels). Moreover,
ESCC different from primary tumor excised, such as KAs after

development of ESCC soon after surgery, as well as a neg-

lentigo maligna or melanoma, have been reported [6,7,11,16].

ative prognostic factor for the development of distant me-

The patient immune system must also be taken into ac-

tastases, leading to exitus. Interestingly, the only patient that

count. Immunodeficiency induced by drugs or other diseases,

developed distant metastases after the development of ESCC

such as hematologic disorders, may explain the propensity

had the primary CSSC located on the scalp, while none of

for the development of cancer, inducing a generalized ‘field

the cases of ESCC reported in the Literature localized both

of cancerization’ that can induce a Koebner phenomenon

on upper or lower extremities had a poor prognosis. This

and the development of new cutaneous cancers in the site of

distinction can be important and to confirm this statement

surgery [17,21-23].

in the paper of Que et al reporting 30 cases of eruptive squa-

The presence of a chronic lymphatic leukemia may have

mous atypia, without the specification if the onset was spon-

been a predisposing factor in one of our patients for the

taneous, after surgery or other treatments o traumas, all the
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Figure 2. (A) Split thickness skin graft (STSG) on the scalp, 5 x 3.5 cm in diameter, after simple excision
of ulcerated cutaneous squamous cell carcinomas (SCC) of the right occipital area of the scalp. (B) Thirty
days after the removal of the stitches, on the site of the STSG, an erythematous firm papule appeared.
(C) The papule quickly enlarged to form a nodule and then multiple keratoacanthoma-like lesions
appeared. (D) Initial good response to surgery and acitretin 25 mg/die therapy, with only 1 residual nodule in the occipital area, which was surgically removed. Three months after the last surgery treatment,
SCC metastases to the latero-cervical lymph nodes were detected both clinically and with ultrasound
examination. The patient died 6 months later.

patients had a localization on upper or lower extremities or

ESCC after skin surgery. First of all, the extremities (lower

both and none developed metastases [19].

and upper limbs) represent the cutaneous site with the high-

According to Nwabudike LC et al, ESCC could also be

est risk, representing 82.35% of the cases in the literature.

a perfect example of locus minoris resistentae as described

The second point concerns the time of onset of ESCC,

by Ruocco [20,24]. An immunocompromised district can

which is wide, ranging from 2 to 960 weeks. The median

be defined as a regional destabilization of the neuro-immu-

time to onset of ESCC is approximately 6 weeks, and in

no-cutaneous system, and surgical procedures, as well as

28/34 (82.35%) of cases reported in the literature they ap-

the scars resulting from them, impair both lymph circula-

peared within 16 weeks from the primary cutaneous surgery.

tion and neuro-immune crosstalk in the traumatized area

The third point is that primary CSCC were completely

[24,25]. Gambichler and colleagues demonstrated in two pa-

excised with free margins on histologic examination in all

tients affected by “koebnerized” CSCC that the wound heal-

cases of the literature, and therefore the ESCC reported were

ing processes can induce a proliferative stimulus and growth

not considered recurrences. This concept has important legal

factors release, which could be able to promote the growth

implications.

of pre-neoplastic keratinocytes and cancer formation, on the

The fourth point is that any surgical technique, includ-

basis of pre-existing altered epigenetic pathways and cell cy-

ing classic fusiform excision, excision plus STSG, MMS and

cle dysregulation [18].

subsequent reconstruction with or without STSG, involves a

The results of this review highlight five red flags that cli-

risk to promote ESCC, which can surprisingly affect both the

nicians should consider in the diagnosis and management of

area affected by the primary tumor and the graft donor site.
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Large longitudinal surgery studies are necessary to evaluate
the risk assessment of surgical technique and ESCC.
The fifth point is that the treatment of ESCC includes

8.

medical treatments, surgery or combined surgical and medical treatments. Que et al reported a 67% resolution rate using intralesional 5-fluorouracil for eruptive squamous atypia

9.

of the upper and lower limbs. However, 5-fluorouracil is
chemotherapeutic agent that can be used only in hospital, it
is off-label and much more difficult to obtain in Italy than
intralesional methotrexate or oral acitretin. Moreover, Que

10.

et al have specified that it can be used only for lesions smaller
than 15 mm, while over 15 mm of diameter, surgery is still
considered the best choice. According to our review, ESCC

11.

recurrences are a medical challenge and have been treated
combining surgical and medical treatment, with complete
resolution in about one third of patients [5,7,10,15]. When
using a nonsurgical treatment modality for ESCC, the con-

12.

cern of missing an aggressive CSSC is an important issue,
that must be kept in mind, especially in sites different from

13.

the upper and lower extremities.
In conclusion, even though the pathogenesis remains
unclear, this review highlights 5 red flags which could help
support clinicians in the diagnosis and management of ESCC

14.

after skin surgery.
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ABSTRACT

Introduction: Differentiating early melanoma from other flat pigmented lesions on the head and neck
is challenging both clinically and dermoscopically, partly due to the wide differential diagnosis and the
lack of specific diagnostic algorithms.
Objectives: To review publications covering the dermoscopic features of pigmented macules on the
head and neck.
Methods: Embase and PubMed (Medline) database from January 2015 to January 2021 were
searched using a four-step search. Keywords used were dermoscopy/dermatoscopy or epiluminescence
microscopy, lentigo maligna, lentigo maligna melanoma , lichen-planus-like-keratosis, solar lentigo,
seborrheic keratosis, pigmented actinic keratosis (PAK), pigmented Bowen disease (pBD), pigmented
intraepidermal carcinoma (pIEC) and head and neck.
Results: The commonest reported dermoscopic features of facial melanoma were irregular dots, atypical dots/globules, asymmetric pigmented follicular openings, rhomboid gray/ black structures, increased
vascular network, brown globules/dots and a pattern of circles. Pseudopods, radial streaming, blue
white veil, irregular blotches, scar-like depigmentation and atypical pigment network were recorded
in low frequencies. For PAK, pBD and pIEC perifollicular erythema, white/yellow surface scale, linear
wavy vessels around hair follicles, hair follicular openings surrounded by a white halo, evident follicles
or follicular or keratotic plugs, rosette sign and sharply demarcated borders were the salient features.
Conclusions: Further studies are needed to determine the dermoscopic criteria for pigmented melanocytic and non-melanocytic lesions on the head and neck. Furthermore, there is a gap in the knowledge
of site-specific dermoscopic features on specific sites, namely ears, nose, cheeks, scalp and neck which
will also benefit from further studies.
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Introduction

(Figure 1) features with non-melanoma skin lesions includ-

Melanoma diagnosis on chronic sun-damaged skin is

(Figure 3), pigmented actinic keratosis (PAK)/ pigmented

challenging to clinicians both clinically and dermoscopi-

Bowen disease (pBD)/ pigmented intraepidermal carcinoma

cally [1-5]. This is partly due to the overlap of melanoma

(pIEC) (Figures 4 and 6) and lichen planus like keratosis

ing solar lentigo (SL) (Figure 2), seborrhoeic keratosis (SK)

Figure 1. (A) Macroscopy of a pigmented lesion on the scalp (vertex) of a 49-year-old male. (B) Dermoscopy features of the lesion showing
brown and gray structureless areas (oval shape), gray structureless areas (hollow arrows), white regression areas (solid black arrow) and
brown dots/globules (orange solid arrow)-Fotofinder dermoscopy, Medicam 1000, magnification x20. Diagnosis: melanoma in situ (lentigo
maligna). (C)Macroscopy of a pigmented lesion on the left cheek of a 69-year-old male with a long standing “freckle” on his left cheek.
(D) Dermoscopy features of the lesion showing a pattern of circles with multiple asymmetrically pigmented hair follicles (round shape),
circle in circle (solid arrow), target shapes (hollow arrows), erythema/ structureless pink areas (black oval shape) and gray areas (blue oval
shape)-Fotofinder dermoscopy, Medicam 1000, magnification x20. Diagnosis: melanoma in situ (lentigo maligna). (E) Macroscopy of a
pigmented lesion on the right cheek of a 70-year-old male. (F) Dermoscopy features of the lesion showing a pattern of gray-brown granules/
peppering (round shapes), asymmetrically pigmented follicular opening (arrow) and brown-black areas (oval shape)-Fotofinder dermoscopy,
Medicam 1000, magnification x20. Diagnosis: melanoma in situ (lentigo maligna).

2

Review | Dermatol Pract Concept. 2022;12(4):e2022194

Figure 2. Left side – Macroscopy: a 75-year-old male (BH) with a pigmented lesion on the left
side of the nose. Right side - Dermoscopy - showing gray areas (arrows), white circles (square)
and brown interfollicular pigmentation (oval shape). Diagnosis: pigmented actinic keratosis and
solar lentigo, combined. Fotofinder dermoscopy, Medicam 1000, magnification x20.

Figure 3. Left side – Macroscopy - A 71-year-old male with a pigmented lesion on the left
side of the forehead. Right side – Dermoscopy - pink and gray areas (oval shapes), ill-defined
margins, increased vascularity with curved vessels (square). Diagnosis: seborrheic keratosis.
Fotofinder dermoscopy, Medicam 1000, magnification x20.

(LPLK) (Figure 5) [5,6]. Compared to other parts of the

cryosurgery, curettage/electrodessication as well as topical

body, the head and neck region has features of sun-damage,

treatment may result in scarring and hypopigmentation add-

increased elastosis, increased intensity of hair follicular open-

ing to the diagnostic difficulty.

ings and skin appendages as well as flat rete ridges creating

Approximately 20% of melanomas occur on the head

a pseudo-pigment network. These collectively can render the

and neck [7]. The estimated five year survival rate on the

extra-facial diagnostic algorithms for melanoma diagnosis

head and neck is lower (74%) compared to melanoma lo-

unreliable. Furthermore, prior therapeutic interventions like

cated on the extremities (84%) and trunk (82%) [8,9].
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Figure 4. (A) Macroscopy- A 50 -year -old female with a lesion on the left check. (B) Dermoscopy- Diagnosis: pigmented
actinic keratosis.(C) Macroscopy- A 67-year-old male with a pigmented lesion on the right eyebrow. (D) Dermoscopy
- Diagnosis: pigmented Bowen disease. (E) Macroscopy-A 33 -year -old female with a left cheek lesion. (F)Dermoscopy
-Diagnosis: pigmented intraepidermal carcinoma.Fotofinder dermoscopy, Medicam 1000, magnification x20

Figure 5. Macroscopy - Left side - A 71-year-old male with a pigmented lesion on the left side of
the forehead with peppering or annular granular structures composed of scattered dots of gray
pigmentation all over the lesion. Dermoscopy - Right side - Diagnosis: lichen planus like keratosis. Fotofinder dermoscopy, Medicam 1000, magnification x20.
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Lentigo maligna (LM), formerly known as Hutchinson

In the second step studies covering melanoma, LM, LMM,

melanotic freckle (HMF) is the commonest type of in situ

LPLK, solar lentigo (SL), SK, pigmented actinic keratosis

melanoma on sun-exposed areas [10]. It tends to develop

(PAK), pBD, basal cell carcinoma (BCC) and squamous cell

clinically as a brown macule on chronic sun-exposed sites.

carcinoma (SCC) were identified. Studies conducted on the

Dermoscopically the differential diagnosis is variable and

head and neck were included in the third search step. The

the clinical and dermoscopic margins tend to be ill-defined

last step was combining the above three steps.

which can lead to incomplete excisions [11]. Progression to

This review was structured according to the Preferred

an invasive stage is called lentigo maligna melanoma (LMM)

Reporting Items for Systematic Reviews and Metanalyses

which represents 4%-15% of all invasive melanomas [12].

(PRISMA) guidelines. To identify all relevant studies the ref-

Estimations of lifetime risk of LM progressing into LMM is

erence section of the studies was searched for studies not

5%-20% [11].

identified by the search. Where possible, some authors were

Dermoscopy is a non-invasive technique that increases

contacted. Studies on raised lesions and those studies based

the diagnostic accuracy of skin lesions. In expert hands di-

exclusively on reflectance confocal microscopy (RCM) were

agnostic accuracy for melanoma can be increased by up to

excluded. Other exclusion criteria were studies based on sur-

49% [13,14]. Histology is considered to be the gold standard

gical or medical treatments as well as studies based on con-

for diagnosis. Additional stains including melan-A/MART-1

junctiva and other mucosal surfaces. Finally, abstract only

stain was found to aid in the detection of invasive disease in

and non- English studies were also excluded.

29% of melanoma cases [15]. Histologically LM is characterized by atypical melanocytes proliferating along the dermo-

PubMed and Embase search were conducted as detailed below:

epidermal junction as single cells or nests. Pagetoid spread

PubMed (Medline)

may be minimal or absent. In contrast, LMM displays atyp-

Dermoscopy

ical melanocytes in single cells and nests within the dermis

“dermoscopy”[MeSH Terms] OR dermoscopy[tiab] OR

[16]. The diagnosis of LM and LMM can be challenging due

dermatoscopy[tiab]

to the extent of ultraviolet damage and/or prior therapeutic

Pigmented lesions

intervention like cryosurgery or topical treatments [11]. The

“Nevus, Pigmented”[Mesh] OR pigmented lesion* OR

dermoscopic features also vary with the site of the melanoma,

melanoma[tiab] OR “lentigo maligna” OR “lichen planus

histological type and depth of invasion (Table 1) [9].

like keratos*” OR “solar lentigo” OR “seborrheic keratos*”
OR “Keratosis, Seborrheic”[Mesh] OR “Melanoma”[Mesh]

Objectives

OR “pigmented bowen’s disease” OR “pigmented actinic

To review publications covering the dermoscopic features of

cell carcinoma*” OR “Carcinoma, Basal Cell”[Mesh] OR

pigmented macules on the head and neck.

“Carcinoma, Squamous Cell”[Mesh]

keratos*” OR “basal cell carcinoma*” OR “squamous

Head/neck
“Head”[Mesh] OR “Neck”[Mesh] OR Head[tiab] OR

Methods

neck[tiab] OR face[tiab] OR scalp[tiab]

Embase and PubMed (Medline) database from January 2015

Embase

to January 2021 were searched. A 4-step systematic review

Dermoscopy

was conducted. The first step used keywords including der-

‘epiluminescence microscopy’/exp OR dermoscopy:ti,ab

moscopy/dermatoscopy or epiluminescence microscopy.

OR dermatoscopy:ti,ab

Table 1. Cengiz et al 2015. Dermoscopic Features according to the histological
subtype of melanoma on the head and neck.
Dermoscopic Features

LMM

LMM- in situ

P value

24 (60%) (κ = 1)

12 (60%) (κ = 0.65)

P = 0.0001

Pseudo-network

24 (60%) (κ = 0.80)

8 (40%) (κ = 0.70)

P = 0.0005

Irregular dots

32 (80%) (κ = 0.83)

15 (75%) (κ = 1)

P = 0.121

Scar-like depigmentation

12 (30%) (κ = 0.86)

6 (30%) (κ = 0.69)

P = 0.032

2 different colors

32 (80%) (κ =1)

15 (75%) (κ = 0.83)

P = 0.005

3 different colors

8 (20%) (κ =1)

5 (25%) (κ = 0.80)

P = 0.005

4 different colors

–

-

P = 0.0005

Asymmetry
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Pigmented lesions
‘pigmented nevus’/exp OR pigmented lesion* OR melanoma:ti,ab OR “lentigo maligna” OR “lichen planus like

Clinical and Dermoscopic Features of
LM and LMM on the Head and Neck

keratos*” OR “solar lentigo” OR “seborrheic keratos*”

The following extra-facial dermoscopy features: pseudo-

OR ‘seborrheic keratosis’/exp OR ‘melanoma’/exp OR “pig-

pods, radial streaming, blue white veil, irregular blotches,

mented bowen? disease” OR “pigmented actinic keratos*”

scar-like depigmentation and atypical pigment network were

OR “basal cell carcinoma*” OR “ squamous cell carci-

recorded in low frequencies, (Table 2) [9]. In some studies

noma*” OR ‘basal cell carcinoma’/exp OR ‘squamous cell

the criteria of extra-facial LMM were found in only 52.4%

carcinoma’/exp

of cases [17]. The typical clinical presentation is commonly a

Head/neck

flat pigmented macule resembling other differentials includ-

Head/exp OR Neck/exp OR Head:ti,ab OR neck:ti,ab

ing PAK/pBD/pIEC, LPLK, SL and SK [14,15].

OR face:ti,ab OR scalp:ti,ab

The common reported dermoscopic features of facial

(TITLE-ABS (dermoscop* OR dermatoscop*) ) AND

melanoma were (Figure 1):

(TITLE-ABS (‘pigmented AND nevus’ OR pigmented AND
lesion* OR melanoma OR “lentigo maligna” OR “lichen

• Two or less colors and

planus like keratos*” OR “solar lentigo” OR “seborrheic

• Asymmetric pigmented follicular openings (APFO) or

keratos*” OR “pigmented bowen? disease” OR “pigmented

folliculotropism,

actinic keratos*” OR “basal cell carcinoma*” OR “squa-

• Brown colored globules and dots,

mous cell carcinoma*”) ) AND ( TITLE-ABS (head OR neck

• Signet-ring like structures,

OR scalp OR face) )

• A pattern of circles.
• Increased density of vascular network,

Results

• Red rhomboid structures,

A search of Embase and PubMed (Medline) database from

• Atypical dots and globules (gray, slate gray or blue),

January 2015 to January 2021 including all languages re-

• Rhomboid gray/black structures,

• Irregular dots (granularity or peppering),

vealed a total of 324 studies. 165 were repeated (Embase
and PubMed), 143 Embase only and 16 Medline only. After

In some studies multiple irregular gray/blue dots, referred

reviewing all of the above publications twelve articles were

to as “granularity” or “peppering”, were found in 93.5% of

identified as relevant to this review.

extra-facial melanoma, 26.5% of extra-facial benign lesions

Table 2. Cengiz et al 2015. Frequency of analyzed criteria in head and neck melanomas.
Dermoscopic Characteristics

N. (k= Kappa coefficient)

%

Asymmetry in two axes

68 (k =1)

63

Atypical dots

80 (k =1)

74.1

Radial streaming

32 (k =0.68)

29.6

Pseudopods

8 (k =0.92)

7.4

Blue-white veil

20 (k =1)

18.5

Mixed vascular pattern

44 (k = 0.92)

40.7

Scar-like depigmentation

64 (k = 0.87)

59.3

Rhomboidal Structures

32 (k = 0.85)

29.6

Atypical pigment network

26 (k = 0.92)

24

Pseudo-network

32 (k = 0.84)

29.6

56 (k =1)

51.9

Annular-granular pattern

20 (k = 0.72)

18.5

Colors (3 or more)

40 (k = 0.88)

37

8 (k = 1)

7.4

Increased density of vascular network

35 (k = 0.95)

32.4

Red rhomboid structures

20 (k = 0.60)

18.5

Abrupt demarcation

11 (k = 0.76)

10

Asymmetric pigmented follicular openings

Blotches
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[18], 32% of head and neck LMM and 15% of head and

accuracy of 0.72 for the diagnosis of LM seven criteria were

neck LM [9]. The blue-gray dots in dermoscopy were asso-

found significant [21]. These criteria were:

ciated with inflammatory cells, which were observed in both
LM and non-melanoma skin cancer (NMSC) [19]. Atypical

• Asymmetric pigmented follicular openings,

dots (gray or blue) and APFO were found in 74.1% and

• Rhomboid structures,

51.9% of cases respectively in some studies following the

• Target-like pattern,

Stolz progression model [20]. The Stolz progression model

• Perifollicular gray color,

suggested that the slate gray dots and globules are due to

• Dark blotches,

melanin loaded macrophages in the upper dermis. As me-

• Moth eaten borders and

lanocytes proliferate and invade the hair follicles and the

• Fingerprint-like structures.

dermis, features like asymmetrical follicular openings, rhomboid structures and complete obliteration of follicles are
more dominant [18].

In an attempt to differentiate between LM and PAK a
“newly developed algorithm” claimed a diagnostic accu-

Granularity, in particular irregularly distributed, or pe-

racy of 86.5%, sensitivity of diagnosis of LM versus PAK of

ripherally distributed granularity, and that associated with

82.7%, specificity of 92.0%, positive predictive value (PPV)

red and white colour, was highly statistically significant

of 93.8% and negative predictive value (NPV) of 78.4%.

for melanoma (P < 0.001) (Figure1) [18]. Cengiz et al also

The eight statistically significant dermoscopic features for

supported Pralong et al in that facial melanoma frequently

differentiation of LM from PAK were [4]:

shows two or less colors compared to extra-facial melanomas [9,21]. Stolz et al, Pralong et al and Cengiz et al found

• Light brown color,

head and neck melanoma specific features to be two or less

• A structureless zone, varying in color from brown/tan

colors, increased density of vascular network, red rhomboid

to black,

structures, low frequency of irregular dots, the presence of

• In focus discontinuous brown lines,

a pseudo-network, asymmetric pigmented follicular open-

• Brown-to-gray incomplete circles,

ings, signet-ring like structures and annular-granular pattern

• A brown or black structureless zone obscuring hair

[9,20,21].
An irregular distribution of globules and brown color of
globules/dots in head and neck dermoscopy were associated

follicles,
• A brown (tan) eccentric structureless zone,
• A blue structureless zone and scales.

with LM in 94% and 100% of cases compared to 40% and
8% respectively in NMSC [19]. In other studies, irregular
dots/globules were found in 76.2% of neck melanomas [17].

The features found to contribute the most to a diagnosis
of LM were:

When using reflectance confocal microscopy (RCM) these
brown globules and dots correspond to melanocytic nests,

• Structureless zones ranging from brown/tan to black,

atypical cells and pagetoid nests in LM. In NMSC they cor-

• Blue structureless zones,

responded to interfollicular dendritic cells and follicular hy-

• Brown to black structureless zones obscuring hair fol-

perkeratosis [19].
The dermoscopic pattern of circles strongly indicated

licles and
• Incomplete brown to gray circles.

facial melanoma (LM), whereas for basal cell carcinoma
it is often a pattern of clods (Figure 1) [1]. In the presence
of dermoscopic gray structures, the relative risk for ma-

On the other hand the features suggestive of PAK were
(Figure 4):

lignancy is 2.2. Other studies found that gray color was
recorded in 81% of neck melanomas and that gray color/

• The occurrence of light structureless zones,

gray circles on the face, in particular if it was irregularly

• Brown (tan) eccentric scales and

distributed, was the main clue to an early diagnosis of

• In focus brown discontinuous lines.

LM [17,22]. Folliculotropism, defined as the location of
atypical melanocytes towards hair follicle infundibula, is
a histopathological feature of LM/LMM. This presents in
the form of gray rhomboid structures or gray circles. Gray

Clinical and dermoscopic features of
PAK, pBD and pIEC

circles represent deeper involvement of the hair follicle in-

The main reported dermoscopic features of PAK, pBD and

fundibula [16].

pIEC (Figure 4) were:

Multiple models have been proposed to predict LM
[4,21]. In a multivariate logistic regression model with an
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• Perifollicular erythema or red pseudo-network,
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• White to yellow surface scale,

strong dermoscopic clue to pIEC shared with PAK in the

• Linear wavy vessels around hair follicles,

head and neck [24]. That description corresponded to the

• Hair follicular openings surrounded by white halo,

evident follicles described [2]. These dermoscopic findings

• Evident follicles or follicular or keratotic plugs,

were significantly positive for actinic keratosis in other

• Rosette sign (four dot clods, when polarized light dermos-

studies [24], in addition to the rosette sign (also called four

copy is used) and

dot clods, seen with polarized light dermoscopy), large

• Sharply demarcated borders.

irregular linear vessels surrounding hair follicles and peripheral pigmentation [25]. Serpentine vessels were present in

In non-pigmented facial actinic keratosis (AK) four dermoscopic features were recorded [22], notedly (Figure 4):

almost half of the cases of pIEC head and neck compared
to coiled vessels in pIEC elsewhere [24]. A combination of
red pseudo-network, hair follicular opening surrounded by a

• Erythema

surrounding

the

hair

follicles

or

red

pseudo-network (95%),
• White to yellow surface scale (85%),
• Linear wavy vessels around hair follicles (81%) and
• Hair follicle openings filled with yellow keratotic plugs
(66%) and/or surrounded by white halo (100%).

white halo and follicular plugs has been predicted to have a
sensitivity of 90.7%, specificity of 81.82%, PPV of 90.70%
and a NPV of 81.82% (Figure 6) [25].
For PAK/pBD scales show a PPV of 72.2% (specificity of
94.2%), white circles a PPV of 68.8% (specificity of 94.2%)
and sharply demarcated borders a PPV of 44.2% (specificity of 86.0%), (Figure 6 and Table 3) [1]. The absence of

These features collectively gave a picture of a “strawberry pattern”, (Figures 4 and 6).

scales in pigmented macules on the head and neck in combination with multiple colours with brown being present in all

Actinic keratoses tend to present as multiple macules on

cases, as well pink, white and gray dominated in pigmented

the same patient suggesting a “signature” pattern [22]. In

intraepidermal carcinoma (pIEC) in that location as per In-

lighter skin Fitzpatrick types these are usually non-pigmented

skip et al compared to Cameron et al [6,24]. In some studies,

AK while on darker skins they are pigmented [23]. Another

PAK/pBDs/pIEC had incomplete circles reported in 73.1% of

clue to PAK on head and neck were “evident follicles” which

cases compared to 71.3% for melanoma, nil reported circle

were “visible follicles without pigmentation” and “projected

in circle or double circles, nil reported gray structures, rhom-

as the dominant dermatoscopic feature” [2]. “Non-pig-

boid structures in 94.7% compared to 91.7% in melanoma,

mented follicles associated with either interfollicular pig-

nil dotted, serpentine or branched vessels, nil ulcerations and

ment, interfollicular erythema or both” was considered a

86.0% well demarcated margins, (Table 3 and Figure 6) [1].

Figure 6. Macroscopy - Left side - A 43-year-old male with a pink, slightly scaly lesion located on the left temple. Dermoscopy - Right
side - Dermoscopy features include a ‘strawberry’ appearance, with white-to-yellow follicular keratotic plugs (ellipse) surrounded by a
whitish halo, and background erythema/red pseudo-network. In addition, 4-dot-structures (circles) are seen in some parts of the lesion,
which when coalescing they form white complete circles (arrow). In parts of the lesion white lines are seen which are different from hairs
(squares)-Fotofinder dermoscopy, Medicam 1000, magnification x20. Diagnosis: actinic keratosis.
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Table 3. Tschandl et al 2015. Diagnostic indices of dermatoscopic clues to flat malignant facial
lesions. Numbers in braces depict 95% confidence intervals.
RR (relative
risk)

PPV (positive
predictive value)

NPV (negative
predictive value)

Sensitivity

Specificity

Any gray
structure

8.9 ( 1.2–64.7)

13.3% (8.6–19.3)

98.5% (91.9–99.8)

95.8% (78.8–99.3)

30.6% (24.5–37.2)

Vessels as dots

3.5 (1.1–11.8)

33.3% (5.3–77.3)

90.6% (86.1–94.0)

8.3% (1.3–27.0)

98.1% (95.3–99.5)

Incomplete
circles

3.0 (1.4–6.5)

18.4% (10.5–29.0)

93.9% (89.1–97.0)

58.3% (36.7–77.9)

71.3% (64.8–77.2)

Gray circles

4.6 (2.2–9.7)

26.5% (15.0–41.1)

94.2% (89.9–97.1)

54.2% (32.8–74.4)

83.3% (77.7–88.0)

Rhomboids

2.0 (0.7–5.3)

18.2% (5.3–40.3)

90.8% (86.2–94.3)

16.7% (4.8–37.4)

91.7% (87.2–95.0)

Circle in a
circle/double
circle

2.0 (0.3–12.3)

20.0% (3.3–71.2)

90.2% (85.7–93.7)

4.2% (0.7–21.2)

98.1% (95.3–99.5)

11.6% (7.2–17.3)

98.5% (91.9–99.8)

95.2% (76.1–99.2)

30.1% (24.1–36.7)

Melanoma

Basal cell carcinoma
Any gray
structure

7.7 (1.1–56.6)

Branched
vessels

17.8 10.5– 30.3 100.0% (62.9–100.0) 94.4% (90.6–97.0)

38.1% (18.1–61.6) 100.0% (98.3–100.0)

Serpentine
vessels

12.2 (6.7–22.1)

83.3% (36.1–97.2)

93.2% (89.1–96.0)

23.8% (8.3–47.2)

99.5% (97.5–99.9)

Ulceration

11.7 (6.0–22.7)

66.7% (35.0–89.9)

94.3% (90.5–96.9)

38.1% (18.2–61.6)

98.2% (95.4–99.5)

Pigmented actinic keratosis/ Bowen disease
White circles

3.0 (2.2–4.3)

68.8% (50.0–83.9)

77.4% (71.1–82.9)

31.9% (21.2–44.2)

94.2% (89.5–97.2)

Sharply
demarcated
border

1.7 (1.2–2.6)

44.2% (29.1–60.1)

74.6% (68.0–80.5)

27.5% (17.5–39.6)

86.0% (79.8–90.8)

Incomplete
circles

1.7 (1.1–2.5)

39.5% (28.5–51.4)

76.2% (69.0–82.5)

43.5% (31.6–56.0)

73.1% (65.8–79.6)

Rhomboids

2.3 (1.5–3.5)

59.1 (36.4–79.3)

74.3% (68.0–80.0)

18.8% (10.4–30.1)

94.7% (90.2–97.6)

Four-dot clod

2.1 (1.0–4.5)

60.0% (15.4–93.5)

71.9% (65.7–77.6)

4.3% (1.0–12.2)

98.8% (95.8–99.8)

Scale

3.4 (2.5–4.8)

72.2% (54.8–85.8)

78.9% (72.7–84.3)

37.7% (26.3–50.2)

94.2% (89.5–97.2)

Conclusions

the head and neck. These site-specific areas include the ears,

The accurate diagnosis of LM and LMM is paramount for

gorithms based on deep learning models (eg integrated scor-

their early appropriate management. The differential diagno-

ing classifiers) could be of great help in differentiating LM/

sis is variable. Different studies have compared different der-

LMM of the head and neck from their simulators in clinical

moscopic features of LM, LMM, PAK, pBD and pIEC. Not all

practice [26].This would benefit from further studies.

nose, cheeks, scalp and neck. The development of specific al-

features were compared similarly. Some studies documented
sensitivity and specificity while other publications listed the
percentage of lesions showing the feature. Some compared
positive predictive value (PPV) and negative predictive value
(NPV) of the dermoscopy features. To date the used terminology is not unified in spite of some frequently used terms.
Further studies are needed to agree on the criteria specific
to each diagnosis, namely LM, LMM, PAK, pBD and pIEC.
Furthermore, according to the current literature, there is a
gap in the knowledge of site-specific dermoscopic features on
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ABSTRACT

Introduction: Patients with serious comorbidities are traditionally excluded from clinical trials.
Apremilast is not contraindicated in active infections, malignancy and serious hepatic or renal impairment, but real-life data is needed to support this recommendation.
Objectives: The aim of this paper is to present our personal as well as literature-sourced real-world
evidenced on apremilast use in psoriasis patients with serious baseline comorbidities.
Methods: A case-series and systematic literature review were performed. The psoriasis archives of a
tertiary-care hospital, four electronic databases (MEDLINE, ScienceDirect, Cochrane Library, Google
scholar) and other sources were searched (January 2014 – July 2021). Identified records were considered eligible, if they reported on the use of apremilast monotherapy in psoriasis patients with chronic
infections, history of malignancy, serious liver, renal, psychiatric, or other disease(s).
Results: At least 841 psoriasis patients with serious baseline diseases received apremilast. Only 3 cases
of cancer progression and no infection reactivations or worsening of other diseases were documented.
No increased frequency/severity of adverse events or reduced drug efficacy were noted. Main limitations of this study are the exclusion of a few reports due to inappropriately documented data and the
fact that at least some patients might have been counted more than once.
Conclusions: Apremilast is a safe and adequately efficacious option for psoriasis that cannot be
treated/is challenging to treat with classic systemic agents and/or biologics.
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Introduction

an appropriately documented chronic/latent infection, recent

Psoriasis is a chronic cutaneous disease of inflammatory

serious kidney (stage IV and V) or liver (Child-Pugh C) dis-

nature, with a worldwide prevalence ranging between 1-3%;

ease, severe psychiatric disorder or other serious illness as

it has a substantial negative effect on patient physical well-

was defined by Kelley [12] were included in the study. The

being and quality-of-life, as well as on national health expen-

following data were retrieved by two collaborating authors

(past 10 years) malignancy excluding basal cell carcinoma,

diture [1–3]. Apremilast (Otezla®, Amgen), a small molecular

(AT and NS): age, gender, comorbidity(-ies), year of comor-

inhibitor of phosphodiesterase 4 (PDE4), has been used for

bidity diagnosis, apremilast dose, baseline Psoriasis Area

the treatment of psoriatic arthritis and psoriasis since 2014

and Severity Index (PASI), treatment outcome in terms of

(first US Food and Drug Administration [FDA] approval).

efficacy, duration of apremilast treatment (weeks) and ad-

Contrary to biologics, it does not target any one specific

verse events (AEs) including adverse outcomes related to

component of the inflammatory process involved in the

comorbidity(-ies) in question. Written informed consent was

pathophysiology of psoriasis, but rather achieves some sort

obtained by all participants. This project was designed and

of equilibrium of pro-inflammatory and anti-inflammatory

conducted based on the declaration of Helsinki and was ap-

agents [4,5].

proved by the Ethics Committee of the Hospital of Venereal

Apremilast comes with a set of favorable attributes,

and Cutaneous Diseases, Thessaloniki, Greece.

among which are the oral distribution, lower cost comparing
to biologics and good safety profile [3,6]. It is not contraindicated in patients with active infections or serious liver impairment, nor is routine lab monitoring necessary. Similarly,

Systematic Review

it can be administered to patients with past or current ma-

Eligibility Criteria

lignancy [8]. Patients with severe renal impairment can still

We conducted this systematic review as stated by

receive a reduced dose of apremilast [9]. A pooled analysis

Meta-analyses Of Observational Studies in Epidemiology

(≥ 156 weeks) from the 2 apremilast-approving (ESTEEM)

(MOOSE) statement. Published and unpublished prospec-

trials showed that serious infection rate was low among pa-

tive or retrospective observational studies reporting on the

tients receiving apremilast, while no serious opportunistic

use of apremilast for the treatment of psoriasis patients with

infections or cases of tuberculosis reactivation were noted

serious baseline comorbidities (chronic/latent infections such

[10]. However, as patients with chronic infections, cancers

as tuberculosis, hepatitis and HIV, cancer diagnosis within

and serious co-existing diseases are traditionally excluded

past ten years excluding basal cell carcinoma, stage IV and

from clinical trials testing new drugs, conclusions regarding

V chronic kidney disease hemodialysis, Child-Pugh class C

the use of said drugs in these occasions cannot always be

liver disease, serious psychiatric disorders or other serious

safely drawn [7,11].

illness as was defined by Kelley [12]) were considered eligible
for inclusion in our study. Clinical trials or studies not pre-

Objectives
The purpose of this study is to present our five-year experience in administering apremilast to psoriasis patients with
serious comorbidities in the setting of a tertiary-care center
in terms of drug safety and efficacy, as well as to concisely
portray relevant real-life evidence sourced through a systematic literature search.

senting real-life data, as well as studies reporting on combination therapy of apremilast and other systemic agents aside
from phototherapy, systemic corticosteroids or other medication administered systemically for existing comorbidities
were excluded from our review. Only studies performed after
2014 (apremilast first FDA approval) were considered. No
language restrictions were placed.

Information Sources
Three electronic databases were searched (MEDLINE,

Methods

ScienceDirect, and the Cochrane Library electronic data-

Case Series

also browsed. Abstract compendia of the World Con-

The March 2016 (apremilast approval in Greece) to June

gresses of Dermatology, World Psoriasis and Psoriatic Ar-

30th, 2021 archives of both the Psoriasis Outpatient Clinic

thritis Congresses, American Academy of Dermatology

and Afternoon Private Clinics of the First Dermatology

Annual Meetings and European Academy of Dermatology

Department, Aristotle University, Thessaloniki, Greece


and Venereology Annual Congresses of the last five years

were consecutively searched for all psoriasis patients hav-

were examined (online browsing). Last search date for all

ing received at least one dose of apremilast. Patients with

above mentioned platforms was July 4th, 2021. Amgen® was

2

bases). Google scholar (https://scholar.google.com/) was
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contacted and kindly asked to supply our team with any

transient AEs were reported in 6 patients. Patient compliance

published or unpublished data abiding by our search criteria.

to treatment was high (three cases of temporary drug dis-

The “Reference” section of studies included in our review

continuation, < 14 days, due to Covid-19-related restrictions

was hand searched for additional eligible work.

and consequent difficulties in drug prescription). Desired response (PASI50) was not achieved in 1 case and apremilast

Search Strategy

was therefore discontinued (primary drug failure).

The following search strategy was used for MEDLINE data-

The systematic literature search yielded 52 studies eligi-

base and modified accordingly for the rest of searched plat-

ble for inclusion (Figure 1). One additional study was iden-

forms: (apremilast[Title]) AND (psoriasis[Title/Abstract])

tified after the last search date (published July 8th 2021) and

filtered by year of publication (2014 to 2021). The search

does not appear in the flow diagram (Figure 1) [13]. A total

was performed independently by two authors (AT and NS).

of at least 826 psoriasis patients with serious comorbidities
(various malignancies – at least 456 patients –, latent / past

Study Endpoints

tuberculosis – 49 patients –, hepatitis B, C and HIV infec-

The primary endpoint of this study was the documentation

tions – at least 83 patients –, serious renal – 7 patients – or

of any safety-related outcomes in patients with serious comorbidities having received apremilast (for example comorbidity progression, AEs commonly related to apremilast use
or other events). Secondary endpoint was treatment efficacy,

liver impairment – at least 110 patients –, serious p
 sychiatric
disorders – 49 patients – or other serious illness as was
defined by Kelley [12]) were prescribed apremilast twice or
once daily (Table 2). The exact number of patients with se-

without any limitations imposed on efficacy measures used.

rious comorbidities prescribed apremilast was not reported

Selection Process and Data Collection

a conservative underestimation of the studied population.

Duplicate records were independently manually removed
by two reviewers (NS and AT). Subsequently, two reviewers (AT and NS) independently screened titles and abstracts
for relevance to the study objective. The full text of remaining records was read, and eligible studies were included in
the review. AT and NS separately extracted the following
data from included studies according to a pre-formulated
sheet: first author, year of publication / research completion,
comorbidity(-ies), age and gender of patient(-s), apremilast dose, baseline PASI, AEs including comorbidity-related
events. Any disagreements were resolved in consultation
with a third author (ES).

Quality Assessment
Two authors (AT and ES) independently assessed included reports based on two different tools, namely the Joanna Briggs
Institute (JBI) critical appraisal tool for case reports/case series
and the JBI critical appraisal tool for analytical cross-sectional
studies, each comprising eight questions (Supplement). Each
study was assigned an overall rating of poor, good or fair, if
0-5, 6-7 or 8 criteria were met respectively.

in a few studies, therefore, the numbers mentioned above are
Included patients manifested all types of psoriasis and/or
nail psoriasis. Overall, apremilast was hardly ever associated
with negative comorbidity-related outcomes and reported
AEs were apparently not more severe or frequent than those
experienced by the average psoriasis patient. Sufficient response of psoriasis to apremilast was recorded in most cases.
Overall, the quality of included studies was good (Table 3).

Conclusions
This case series and systematic review reports on the use of
apremilast in 841 psoriasis patients with serious baseline
comorbidities, which would have made the use of classic
systemic agents and/or biologics inappropriate or challenging. According to our study, the use of apremilast in this
group of patients apparently neither leads to deterioration /
exacerbation of severe pre-existing comorbidity(-ies) nor is it
associated with an increased risk of adverse events. What is
more, drug efficacy does not seem to be affected by the underlying comorbidity, with cases of remarkable response even in
erythrodermic patients with very serious underlying diseases.
A drug safety profile, especially in the context of
pre-existing comorbidities, is one of its major attributes to

Results

be taken into consideration, when deciding on a treatment

The psoriasis-archives search returned 16 eligible cases, one

posed to other systemic agents, seem to have a lower infec-

of which was not included in the analysis due to incom-

tion risk [15]. Rates of herpes zoster infection were lowest

pletely documented patient data (Table 1). No progression of

for users of apremilast among a cohort of psoriasis patients

malignancy, reactivation of chronic / latent infection or dete-

treated with biologics and/or small molecules (5.4, 95%

rioration of already deficient renal or hepatic function were

CI 1.7-12.6) [16]. Comparing to methotrexate (MTX), as

noted. Apremilast was generally well-tolerated and only mild

investigated in a cohort of 2845 psoriasis patients treated
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regimen [14]. Psoriasis patients receiving apremilast, as op-

3

Table 1. Cases of psoriasis patients with serious baseline comorbidities treated with apremilast.
Case

Sex

Age

Comorbidity (diagnosis)

APR Dose

Bas
PASI

Tx outcome

APR
duration

AEs

1

M

69

Prostate cancer (2013)

30 mg bid

10.3

PASI50 week 16

53 (LOoE)

None

2

M

76

Lung tuberculosis (1968)

30 mg bid

9

PASI50 week 16

52 (Lost to
f/u)

None

3

M

73

Latent tuberculosis

30 mg bid

13.4

PASI75 week 16

72 (LOoE)

None

4

M

79a

Lung cancer (2015)

30 mg bid

15.9

PASI50 not
achieved

21 (LAoE)

Abdominal
pain

5

F

65

Breast cancer (2016),
hepatitis B

30 mg bid

5.3

PASI100 24
weeks

35 (clear
skin)

Dyspepsia

6

M

63

Hepatitis C and liver
fibrosis

30 mg bid

6.7

PASI50 week 16

37 (LOoE)

None

7

M

44

Hemodialysis (Stage 5
Chronic kidney disease –
IgA nephropathy)

30 mg od

13.2

PASI50 week 24

40 (LOoE)

None

8

F

66

Lung tuberculosis (1980)

30 mg bid

11.1

PASI50 week 16

4 (AEs)

Headache

9

M

33

HIV positive (2011)
(CD4+ 602 cells/mm3)

30 mg bid

15.8

PASI75 week 16

149 (SoD)

None

10

M

65

Urinary bladder cancer
(2015),
Stage 2 chronic kidney
disease

30 mg bid

9.1

PASI50 week 16

31 (LOoE)

None

11

F

56

Cervical cancer (2013)

30 mg bid

10.8

PASI75 week 24

154 (SoD)

None

12

M

37

HIV positive (2009)
(CD4+ 590 cells/mm3)

30 mg bid

24.5

PASI50 week 24

56 (SoD)

Transient
nausea

13

M

44

HIV positive (2002)
(CD4+ 550 cells/mm3)

30 mg bid

33.6

PASI90q week 52

104 (SoD)

Transient
diarrhea

14

M

32

HIV positive (2009)
(CD4+ 702 cells/mm3)

30 mg bid

19.3

PASI90 week 24

34 (SoD)

Transient
diarrhea

15

M

88

Hepatitis B

30 mg bid

28.6

PASI90 week 8

16 (SoD)

None

AEs = adverse events; APR = apremilast; Bas = baseline; F = female; f/u = follow-up; HIV = human immunodeficiency; LAoE = lack of
efficacy; LOoE = loss of efficacy; M = male; o.d. = once daily; PASI = Psoriasis Area and Severity Index;; bid = twice daily (bis in die);
PASI50 = 50% reduction of baseline PASI; PASI75 = 75% reduction of baseline PASI; virus; PASI90 = 90% reduction of baseline PASI;
SoD = still on drug; Tx = treatment.
a

Deceased.

with nine systemic agents in Spain, apremilast had a lower

viral load, discussion with an infectious-disease specialist is

infection (incidence rate 0.3 [95% CI 0.1-0.9]) and malig-

warranted, with apremilast and acitretin being the preferred

nant neoplasm risk (incidence rate 0.1 [95% CI 0-0.7]) [14].

options [19]. Based on the same recommendations, the pre-

Psoriasis may be more severe or difficult to treat

ferred options for short-term systemic treatment of psoriasis

in patients with HIV infection [17,18]. What is more,

patients with chronic hepatitis C infection are adalimumab

HIV-positive patients are immuno-compromised and prone

and etanercept, as there is not enough evidence to support the

to reactivation of latent infections [17]. According to the

use of other biologics and apremilast [19]. As far as chronic

2020 Belgian practical recommendations for the treatment

hepatitis B infection is concerned, ustekinumab, apremilast,

of psoriasis in HIV-positive patients, apremilast and acitre-

cyclosporine and acitretin are preferred [19]. Apremilast has

tin are considered first-line choices ]. Furthermore, many

shown potential in the treatment of psoriasis patients with a

biologics (adalimumab, certolizumab pegol, etanercept, in-

history of malignancy. It may even help treat lung cancer, as

fliximab, ustekinumab, guselkumab, risankizumab, broda-

PDE4 is expressed in lung cancer cells [20].

lumab, secukinumab, ixekizumab) can be used in patients

In the current pandemic era, it is important to examine a

receiving highly active antiretroviral therapy (HAART) and

drug safety with regards to the COVID-19 infection. Accord-

having undetectable viral load [19]. In case of detectable

ing to the World Health Organization, psoriasis patients on

4
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SCREENING

IDENTIFICATION

IDENTIFICATION OF STUDIES VIA DATABASES AND OTHER SOURCES

RECORDS IDENTIFIED FROM:
MEDLINE (n=263)
SCIENCEDIRECT (n = 161)
COCHRANE LIBRARY (n = 207)
GOOGLE SCHOLAR (n = 471)
CONGRESSES (n = 129)
AMGEN (n = 21)

RECORDS REMOVED BEFORE
SCREENING:
DUPLICATE RECORDS
REMOVED (n = 405)
RECORDS REMOVED FOR
OTHER REASONS (n = 1)

RECORDS SCREENED (n = 846)

RECORDS EXCLUDED (n = 631)

REPORTS SOUGHT FOR
RETRIEVAL (n = 215)

REPORTS NOT RETRIEVED
(n = 12)

REPORTS ASSESSED FOR
ELIGIBILITY (n = 203)

REPORTS EXCLUDED DUE
TO NOT MEETING INCLUSION
CRITERIA AND/OR MEETING
EXCLUSION CRITERIA: (n =151)

INCLUDED

REPORTS SOURCED THROUGH
REFERENCE SEARCH OF ELIGIBLE
RECORDS (n= 0)

REPORTS INCLUDED IN REVIEW
(n = 52)

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow diagram detailing the number and origin of
records identified, included in and excluded from this systematic review, as well as the reasons for exclusion.
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54/M

67/F
50/M

HIV positive (CD4+ >1000 cells/mm3)

HIV positive, Hepatitis C

HIV positive (CD4+ 742/μl)

HIV positive (2002) (CD4+ 566/mc), past Hepatitis
B and C

Metastatic lung adenocarcinoma, stage IIIB (2013)

HIV positive (CD4+ 460 cells/mm3)

Chronic hepatitis B, undetectable viral load

Active hepatitis C, decompensated cirrhosis,
metastatic HCC

Malignancy: 3, liver disease: 1, alcoholism: 1,
infectious disease: 1, renal insufficiency: 1,
demyelinating disease: 1

Malignancy: 92, serious infection: 53

1. renal cell carcinoma
2. melanoma

Hemodialysis

Bipolar affective disorder

Chronic myeloid leukemia under imatinib, latent
tuberculosis, alcoholism, steatohepatitis

Malignancy (excl. NMSC): 13 (breast, bladder,
colorectal), severe infection: 7 (HIV, HBV, HCV),
psychiatric disorder: 6, liver disease: 3, latent
tuberculosis: 2

Chronic anemia and thrombocytopenia

Zarbafian 2019 [5]

Reddy 2017 [4]

Shah 2019 [18]

Sacchelli 2018 [32]

Apalla 2019 [11]

Reddy 2019 [17]

Fotiadou 2018 [33]

Jeon 2017 [34]

González-Cantero 2018
[35]

Gottlieb 2021 [36]

Kahn 2019 [37]

Nagata 2019 [38]

Uvais 2020 [39]

Vico-Alonso 2020 [40]

Melis 2020 [41]

Perrone 2017 [42]

N/R

30 mg bid

N/R

71, M

30 mg bid

30 mg/day

30 mg od

N/R

58, M

30, F

60, M

63, N/R
64, N/R

N/R

N/R

N/R

N/R

30 mg bid

30 mg b.i.d.

30 mg bid
and then od

30 mg bid

30 mg bid

30 mg bid,
then od

30 mg bid

30 mg bid

30 mg bid

30 mg bid

APR dose

55/M

52/F

55/M

35/M

46/M

41/M

HIV positive (CD4+ 628 cells/mm3), Hepatitis B,
drug addiction history

Manfreda 2019 [15]

45/M

Age/Sex

Recurrent brain oligodendroglioma under
temozolomide and prednisone

Comorbidity

Mugheddu 2020 [22]

Report

N/R

N/R

22.4

N/R

PSSI 36

BSA 10%
BSA 5%

N/R

N/R

N/R

13.2

BSA 10%

18

8
NAPSIq 21

14.7

BSA 8%

10.2

12

45

Bas PASI

N/R

N/R

PASI90 W24

N/R

PSSI 10 W12

N/R

N/R

N/R

PASI100 W6

PASI90 W24

BSA 0% M3

PASI75 W16

PASI75M6
NAPSI 7 M6

PASI100 W6

BSA 1.5% M5

73% PASI
reduction M7

PASI90W24

Improvement

Tx outcome

AEs

Fanconi Syndrome

N/R

None, stable tumoral state, normal
lab tests

N/R

Nausea (transient)

No clinical/radiographical signs of
cancer recurrence

N/R

No changes in the course of
comorbidities

Initial nausea

None, normal HBload and LFTs

N/R

None, cancer course not affected by
APR

None

None, stable CD4+ count

None

Transient diarrhea, frequent URTIs,
stable CD4+ count

None, stable CD4+ count

N/R
COVID-19 pneumonia, full recovery

Table 2. Literature cases of apremilast administered to psoriasis patients with serious baseline comorbidities.
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Malignancy: 40

Hairy cell leukemia

Malignancy hx: 15, liver disease: 8, psychiatric
disorder: 9

Malignancy hx: 31, liver disease: 27, psychiatric
disorder: 29

Queiro Silva 2020 [21]

Ighani 2018 (1) [56]

Ighani 2018 (2) [57]

Latent tuberculosis: 1, active hepatitis B: 1,
spontaneous bacterial peritonitis: 1, immune
hepatitis: 1

Sahuquillo-Torralba
2020 [51]

Balato 2020 [55]

Malignancy hx: 1, latent tuberculosis: 1, chronic
latent hepatitis B: 1

Papadavid 2018 [50]

Hepatitis E

Chronic hepatitis B, under entecavir

Tampouratzi 2019 [49]

Lanna 2019 [54]

Malignancy hx: 6, latent tuberculosis: 16, hepatitis
C or B (chronic or past): 7

Aragon-Miguel 2019
[48]

Metastatic melanoma (2018)

Malignancy: 3 colorectal, 2 GI stromal, 1 leukemia,
1 lymphoma,1 kidney, 1 uterus and thyroid,
2 melanoma,1 urinary bladder,1 metastatic SCC,
1 prostate

Di Lernia 2021 [47]

Tumors: 5

Melanoma with lymph node metastasis under
nivolumab

Foti 2021 [46]

Siciliano 2020 [52]

Urinary bladder cancer under pembrolizumab

Takama 2020 [45]

Lanna 2020 [53]

Mantel cell lymphoma under rituximab, hepatic
and pulmonary aspergillosis

Peitsch 2019 [44]

Comorbidity

Malignancy (excl. NMSC): 10

Report

Carpentieri 2020 [43]

N/R

N/R

55, M

N/R

55, M

N/R

N/R

N/R

N/R

N/R

30 mg bid

N/R

30 mg bid

N/R

N/R

75, M

N/R

N/R

N/R

64, M

N/R

N/R

N/R

N/R

N/R

18

N/R

N/R

N/R

N/R

N/R

N/R

N/R

30 mg bid

5 F, 9 M
(age N/R)

N/R

44

2.9

17.2

N/R

Bas PASI

30 mg bid

30 mg bid,
then od

30 mg bid

N/R

APR dose

62, M

74, M

60, M

N/R

Age/Sex

Tx outcome

N/R

N/R

N/R

N/R

PASI90 M6

N/R

Improvement

N/R

N/R

Excellent
response

N/R

N/R

PASI50 M6,
PASI90 M12

PASI50 W2,
PASI90 M2

PASI90 M5

Most patients
showed
improvement

AEs

N/R

N/R

Table 2 continues

Severe COVID-19 infection

Lower PASI50 and PASI75 response
rates

None

N/R

None, melanoma remission

N/R

N/R

None

N/R
No infection reactivations

Diarrhea, headache (3 patients, disc.
APR), urinary bladder cancer and
metastatic SCC recurrence after APR
disc.

None, no worsening of melanoma

Nausea

None, lymphoma in remission

no clinical or radiographic
recurrence or progression of their
cancer

8
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Malignancy: 40

hepatitis C: 2, breast cancer: 2, renal disease
(unspecified): 2

Malignancy: 9, hepatitis C: 4, latent tuberculosis: 3

Lung cancer: 20, latent tuberculosis: 20, hepatitis
C: 17, hepatitis B: 13, hepatitis B and C: 2,
malignancy hx: 92, liver disease: 33

Cases of alcohol excess, alcoholic liver disease,
previous malignancy (unspecified number)

Cases of malignant melanoma and HIV (unspecified
number)

Latent tubercular skin infection: 2, previous
hepatitis: 1, endocarditis-related cardiac valve
failure: 1, malignancy: 4

Malignancy hx: 14 (6 in last 5 years), hepatitis
B:12, hepatitis C: 5, chronic liver disease: 20, renal
insufficiency: 3

Hepatitis B: 1, chronic pancreatitis, cholecystitis
and colitis: 1, hepatitis C: 1

breast cancer: 1, gallbladder cancer: 1, treated
latent tuberculosis: 3

1. laryngeal SCC (2013)
2. papillary thyroid cancer (2014)
3. liver cirrhosis (Child-Pugh B)/portal
hypertension/ hepatocellular cancer (pT2pNxpMx)/
liver transplant (2017)
4. melanoma (pT1a, Breslow 0.81mm) (2013)

Non-metastatic non-small-cell lung cancer under
nivolumab

Chronic liver disease: 13, severe infection: 11,
previous malignancy: 8

Phan 2020 [59]

Ighani 2018 (4) [60]

Megna 2020 [61]

Del Alcázar 2020 [62]

Fremlin 2017 [63]

Foulkes 2017 [64]

Malara 2018 [65]

Daudén 2020 [14]

Kungurov 2019 [66]

Aragon-Miguel 2019
[67]

Bulic 2019 [68]

Fattore 2019 [69]

Magdaleno 2019 [70]

Malignancy hx: 5, liver disease: 4, psychiatric
disorder: 4

Comorbidity

Ighani 2018 (3) [58]

Report

27.3
29.9
33

N/R

N/R

N/R

30 mg bid

N/R

N/R

N/R

N/R

51, M
50, M
51, M
58, F

74, F

N/R

N/R

N/R

47, F
38, F
31, M

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

Bas PASI

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

APR dose

N/R

N/R

>65 y

N/R

Age/Sex

N/R

PASI100 W6

N/R

N/R

Transient nausea

No recurrency of malignancy over a
two-year follow-up

N/R

None
PASI75 W24
PASI75 W6
PASI75 W28

None

N/R

N/R

N/R

N/R

AEs

No cases of infection reactivation or
cancer recurrence

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

N/R

Tx outcome

Table 2. Literature cases of apremilast administered to psoriasis patients with serious baseline comorbidities. (continued)
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Comorbidity

1. Stage IV uveal melanoma
2. Stage IV laryngeal carcinoma
3. Stage IV squamous cell lung carcinoma
all 3 under nivolumab

Colorectal cancer within past year

Hematologic malignancy: 10

Ibarguren 2021 [73]

Kurata 2021 [74]

Cohen-Sors 2021 [13]

N/R

N/R

N/R

N/R

5.5
NAPSI 77

12
13.8
6.4

30 mg bid

50, M
70, M
60, M

82, F

N/R (>95%
BSA)

N/R
NAPSI 32

Bas PASI

N/R

N/R

APR dose

34, F

61, M

Age/Sex

N/R

Evolution of previously stable CLL
(1 case)

γ-GT increase after 8 weeks & drug
disc.

1. diarrhea
2. headache, cancer progression after
10 months
3. cancer progression after 10
months
PASI50 M12
PASI75 (time
N/R)
PASI50 not
achieved
PASI90 and
NAPSI50 W8

N/R

No serious AEs

AEs

BSA< 15% M1

PASI<5 M6

Tx outcome

AEs = adverse events; APR = apremilast; Bas = baseline; bid = twice daily; BSA = body surface area; F = female; CLL = chronic lymphocytic leukemia; disc. = discontinuation; HBV = hepatitis B virus;
HCC = hepatocellular carcinoma; HCV = hepatitis C virus; HIV = human immunodeficiency virus; hx = history; LFTs = liver function tests; M = male; M = month; MRSA = methicillin resistant staphylococcus
aureus; NAPSI = nail psoriasis severity index; NMSC = non-melanoma skin cancer; N/R = not reported; od = once daily; PASI = Psoriasis Area and Severity Index; PASI50 = 50% reduction of baseline PASI; PASI75
= 75% reduction of baseline PASI; PASI90 = 90% reduction of baseline PASI; PASI100 = 100% reduction of baseline PASI; PSSI = psoriasis scalp severity index; SCC = squamous cell carcinoma; Tx = treatment;y
= years old; URTIs = upper respiratory tract infections; W = week.

Chronic hepatitis B, bipolar disorder, acute MRSAee
bacteremia, pulmonary embolus

Gioe 2021 [72]

Magdaleno-Tapial 2019 Chronic active alcoholism and
[71]
hyper-transaminasemia

Report

10
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Balato 2020 [55]

Good

Foulkes 2017 [64]

Report

Quality

Report

Good

Kurata 2021
[74]

Good

Malara 2018
[65]

Good

Queiro Silva
2020 [21]

Fair

Foti 2021 [46]

Good

Gottlieb 2021
[36]

Fair

Manfreda
2019 [15]

Good

Cohen-Sors
2021 [13]

Good

Daudén 2020
[14]

Good

Ighani 2018
(1) [56]

Good

Di Lernia
2021 [47]

Good

Kahn 2019
[37]

Fair

Zarbafian
2019 [5]

Good

Kungurov
2019 [66]

Good

Ighani 2018
(2) [57]

Good

AragonMiguel 2019
[48]

Good

Nagata 2019
[38]

Fair

Reddy 2017
[4]

Good

AragonMiguel 2019
[67]

Good

Ighani 2018
(3) [58]

Good

Fattore 2019
[69]

Good

Good

Bulic 2019
[68]

Ighani 2018
(4) [60]

Good

SahuquilloTorralba 2020
[51]

Good

Melis 2020
[41]

Fair

Apalla 2019
[11]

Good

Phan 2020
[59]

Good

Papadavid
2018 [50]

Tampouratzi
2019 [49]
Good

Fair

Vico-Alonso
2020 [40]

Fair

Sacchelli
2018 [32]

Good

Uvais 2020
[39]

Fair

Shah 2019
[18]

Good

Magdaleno
2019 [70]

Good

Megna 2020
[61]

Good

MagdalenoTapial 2019
[71]

Good

Del Alcazar
2020 [62]

Good

Lanna 2020
[53]

Siciliano 2020
[52]
Good

Good

Carpentieri
2020 [43]

Fair

Fotiadou
2018 [33]

Fair

Perrone 2017
[42]

Fair

Reddy 2019
[17]

Good

Gioe 2021
[72]

Good

Fremlin 2017
[63]

Good

Lanna 2019
[54]

Fair

Peitsch 2019
[44]

Fair

Jeon 2017
[34]

Case reports have been assessed through the JBI critical appraisal checklist for case reports. Cross-sectional studies have been assessed through the NIH quality assessment tool for observational cohort and
cross-sectional studies. Each report has been assigned an overall quality marking of poor, good or fair.

Good

Fair

Quality

Quality

Takama 2020 [45]

Report

Ibarguren 2021
[73]

Good

Quality

Report

Gonzalez-Cantero
2018 [35]

Report

Good

Fair

Quality

Quality

Mugheddu 2020
[22]

Report

Table 3. Methodological quality assessment of included reports.

small molecules like apremilast are thought to be immuno-

comorbidity status, therefore the relevant fields of Table 2

suppressed [6]. There have been reports of asymptomatic, as

could not be filled in. Last but not least, baseline comorbidity

well as of fast and uneventful resolution of COVID-19 infec-

cases such as chronic infections were sometimes presented as

tions in psoriasis patients under apremilast, even in the case

a total number, without distinguishing among different types

of serious comorbidities [21-23 ]. What is more, it seems that

of eg infections.

apremilast use does not hinder the formation of antibodies

All in all, according to this case series and systematic

against SARS-CoV-2 [6]. It is important to remember that

review, real-life use of apremilast so far suggests that the

common apremilast AEs like taste alteration and gastroin-

latter is indeed a safe and adequately efficacious option

testinal symptoms can mimic COVID-19 manifestations [6].

for moderate-to-severe psoriasis that cannot be treated/

A relatively new, special population of psoriatic patients

is challenging to treat with classic systemic agents and/or

are those receiving therapy with immune checkpoint inhib-

biologics. What is more, there seems to be no increased risk

itors (ICPIs) for various types of cancer. ICPIs have revolu-

of COVID-19 infection in patients receiving apremilast, with

tionized cancer treatment and their use expands constantly.

evidence suggesting a smoother course of the disease.

They include monoclonal antibodies that target cytotoxic
T lymphocyte–associated antigen-4 (CTLA-4), programmed
cell death protein 1 (PD-1), or programmed death ligand
1 (PD-L1) [24]. Due to the unique nature of ICPIs, a new
category of AEs emerged concurrently with their clinical use [24]. They are known as ‘‘immune-related adverse
events’’ (irAEs) and although they can affect any organ, skin
is the one most frequently involved [24]. Morbilliform exanthems, pruritus, vitiligo and lichenoid eruptions are by
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Introduction

COVID-19 pandemic, we face challenging cases that need to
be managed with fewer visits than usual.

Multiple meta-analyses have shown that dermoscopy is
more accurate than the naked eye in melanoma diagnosis
[1]. Since dermoscopy has direct histopathological cor-

Case Presentation

relates, it can be used to triage and manage pigmented le-

An 89-year-old man with multiple comorbidities, ECOG 3,

sions [2]. Certain colors under dermoscopy such as blue over

was referred for evaluation of a nasal pigmented lesion. Previ-

raised areas are indicators of deep melanin, whereas on flat

ous biopsies did not reveal malignancy but he referred enlarge-

surfaces may indicate regression [2]. Furthermore, certain

ment over time. A brown-black 2.5 cm-patch with ill-defined

structures indicate melanoma invasion such as shiny white

borders covered patient’s central nasal dorsum (Figure 1A).

streaks or blue-whitish veil [2]. Hence, when large lesions are

Dermoscopy showed asymmetric pigment around follicles,

challenging to be excised completely, these areas suspicious

peppering, angulated lines, and areas of follicle invasion

for invasion under dermoscopy such as raised blue-gray ar-

(Figures 1, B, C and D). A complete cutaneous examination

eas could be sampled in order to maximize the histologic re-

was performed identifying four further suspicious lesions. One

sults. Moreover, dermoscopy also allows the identification of

black 2.1 x 1 cm macule on the chest (Figure 2A) showing

small invasive melanomas thus improving its management.

peripheral streaks asymmetrically distributed and a central

During our daily practice, currently in the middle of the

blue-whitish veil on dermoscopy (Figure 2B). One elongated
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1

Figure 1. (A) Clinical image of the nasal dorsum pigmented lesion consisting of a brown-black 2.5cm patch with ill-defined borders that covers the central nasal dorsum. (B-D) Dermoscopy images showing asymmetric pigmented follicular openings (arrows), angulated or polygonal
lines (arrowheads), blue-gray dots or peppering (asterisk), and areas of follicle invasion (circles).

Figure 2. (A) Clinical image of the 2.2 x 2 cm macule on the chest. (B) Dermoscopic image showing peripheral streaks asymmetrically distributed and central blue-whitish veil. (C) Clinical image of the pigmented lesion on the neck, which presented as an elongated brown-black
macule of 1.4 x 0.8 cm. (D) Dermoscopy of the neck lesion where atypical pigmented network and an irregular black blotch at the periphery
can be observed. (E) Clinical image of the upper dorsum brown to black 0.5 x 0.3 cm macule. (F) Upper dorsum lesion dermoscopy showing
an atypical brown network. (G) Clinical image of the pigmented lesion on the right shoulder presented as a brown-black 0.7 x 0.6 cm macule.
(H) Atypical brown network and inferior-left homogeneous brown area on dermoscopy of the shoulder lesion.

2
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brown to black 1.4 x 0.8 cm macule on the neck (Figure 2C),

Breslow index (chest lesion). Wide local excision was later

with an atypical pigmented network and an irregular black

performed in all lesions according to the current guidelines.

blotch on dermoscopy (Figure 2D). A brown to black 0.5

The patient is alive with no signs of active disease.

x 0.3 cm macule on the upper dorsum showing an atypical
brown network on dermoscopy (Figures 2, E and F). Ultimately, a brown to black 0.7 x 0.6 cm macule on his right

Conclusions

shoulder, with an atypical brown network and an inferior-left

We present an unusual case of a man with five synchronous

homogenous brown area on dermoscopy (Figures 2, G and H).

primary melanomas, whose management was streamlined

Given the number of lesions suggesting melanoma and

thanks to dermoscopy. Hence, by using dermoscopy we

considering the patient comorbidities, a shave-excision was

could simplify the patient flow and minimize the number

performed during the same initial appointment of the smaller

of appointments, especially useful in the current context of

lesions suspected to be in situ by dermoscopy (atypical net-

COVID-19 pandemic.

work with absence of blue-gray color, shiny white structures
or vessels): the shoulder and upper dorsum lesions. The
patient was scheduled for complete excision of the chest
and neck lesions, due to suspicion of invasion (blue-whitish veil on dermoscopy) on the former, and due to a larger
size and irregular shape on the latter. Regarding the nasal
lesion, although no signs of invasion were suspected, due to
its large size and the potentially complex reconstruction, a
dermoscopy-targeted punch biopsy was performed on the
brown area, and not on the blue-gray area which may have
only revealed regression.

References
1. Dinnes J, Deeks JJ, Chuchu N, et al. Dermoscopy, with and
without visual inspection, for diagnosing melanoma in adults.
Cochrane Database Syst Rev. 2018;12(12):CD011902. DOI:
10.1002/14651858.CD011902. PMID: 30521682. PMCID:
PMC6517096.
2. Yélamos O, Braun RP, Liopyris K, et al. Dermoscopy and dermatopathology correlates of cutaneous neoplasms. J Am Acad Dermatol. 2019;80(2):341–363. DOI: 10.1016/j.jaad.2018.07.073.
PMID: 30321581.

Results from histologic examination yielded four in
situ melanomas, and an invasive melanoma with a 0.6 mm
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Introduction

the onset. There was no ulceration/ discharge from the

Granuloma Annulare (GA) is a benign, self-limiting, chronic

aise, body-aches and anosmia (Positive Rapid Antigen test

granulomatous disorder. Viruses are one of the triggering

for SARS-Cov-2). Patient received symptomatic treatment

factors. Only two case reports of SARS-Cov-2 triggered GA

(Paracetamol and Etoricoxib) under home-isolation. SARS-

are reported till date; one- in an adult (localized GA) and

Cov-2 infection was also present in wife and daughter.

nodules. Twenty days earlier, he had fever, sore-throat, mal-

another localized, generalized and subcutaneous GA (SCGA)

Clinically, there were 23 discrete, subcutaneous nodules,

in pediatric patients [1,2]. SCGA is rare in adults, especially

firm to hard, non-tender, non-fluctuant, mobile, symmetri-

geriatric population.

cally distributed predominantly over extensors of bilateral
thighs and few on legs, upper-arms and abdomen. Majority

Case Presentation

were appreciated on palpation only while few lesions had

A 63-year-old male presented with abrupt onset, multiple,

over right upper thigh whereas others varied from 1 x 1 to

asymptomatic, skin-colored to erythematous nodules involv-

1.5 x 2 cm2 (Figure 1). Routine biochemistry, hemogram,

ing abdomen, bilateral upper and lower limbs for 7 days.

anti-streptolysin O titres, and Mantoux test were normal.

Lesions progressed rapidly without systemic complaints ex-

C-reactive protein and ESR were high. SARS-Cov-2 IgG

cept for malaise. Patient denied insect bite/ trauma before

titre was 64 AU/mL(positive). Serology for HBV, HCV,
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erythematous hue. The largest lesion measured 4 x 3 cm2

1

Figure 1. (A) Marked subcutaneous nodules on bilateral thighs which were better appreciated on palpation only (red arrow depicts biopsy site). (B) Faintly erythematous nodules on medial aspect of left thigh
and lower leg (black arrows).

Figure 2. (A) Normal epidermis, perivascular lympho-histiocytic infiltrate in the dermis (blue arrow) and
palisading of histiocytes in subcutaneous fat (red arrow) on H&E, 40x. (B) Interstitial infiltrate of lymphocytes and histiocytes with focal palisading and mucinous degeneration in subcutaneous fat marked
by red arrow (H&E, 100x).

HIV, Parvovirus-B19, HSV-1 and 2, EBV, CMV, Adenovirus, M
 ycoplasma pneumoniae, ricketssiosis were negative.

Conclusions

Considering the age, he was investigated for any associated

SCGA commonly affects trauma-prone sites like extensors of

malignancy. CECT-Chest revealed subtle ground glass opac-

distal extremities. In our case it involved proximal upper and

ities in bilateral upper lobes and fibro-atelectatic bands in

lower extremities, and abdomen. Possibility of drugs incit-

apical zones suggesting post-covid sequelae. CECT-Abdomen

ing SCGA is unlikely as patient had taken Paracetamol and

and pelvis were normal. Deep incisional skin biopsy consid-

Etoricoxib in past without any dermatological complaints.

ering differential diagnosis of Erythema Nodosum (EN),

The conspicuous absence of lesional pain, tenderness, er-

Subcutaneous Sweet Syndrome and SCGA was performed.

ythema and concomitant systemic features ruled out EN

Histopathology was consistent with SCGA (Figure 2). Alcian

and Sweet syndrome. Absence of vasculitis on histopathol-

Blue staining was also positive for mucin. Intralesional tri-

ogy eliminates causes of ‘septal panniculitis with vasculitis’.

amcinolone acetonide (10mg/ml) was injected in divided

Histopathologically, positive Alcian blue stain for mucin

sittings after informed consent from the patient resulting in

excludes differential of Miescher Radial Granuloma of EN.

complete remission within fifteen days.

Although, rheumatoid nodules are also asymptomatic and

2
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simulates SCGA on histopathology, the former has more
fibrin deposition than mucin causing ‘red’ granulomas unlike
‘blue’ granulomas in SCGA.
SARS-Cov-2 induces cytokine storm, producing IL-1β,
IL-6, TNF-α, IL-12/23 which may precipitate SCGA as a reactive phenomenon. Vascular damage associated with viruses
causing immune-complex deposition may also explain
chronic granulomatous changes seen in GA. To conclude,
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geriatric SCGA may be another dermatological manifestation triggered by SARS-Cov-2. It may enforce a huge diagnostic dilemma in the elderly confusing it with cutaneous
metastasis necessitating meticulous diagnostic workup.
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Introduction

Case presentation

In late December 2019, the first case of infection with SARS-

We aimed to compare the incidence of gonorrhea and

CoV-2 was reported [1]. In March 2020, the pandemic was

syphilis in Region Jonkoping County healthcare region

declared and led to the collapse of the health care function-

in Sweden during the 18-month COVID-19 period with

ing [2]. The normal access to specialist care was not always

the non-pandemic period. This was a retrospective, obser-

guaranteed in many countries around the world. In March

vational cohort study done in the three hospitals (Ryhov

2020 the pandemic reached Sweden and the Public Health

County Hospital, Highland Hospital of Nassjo, and

Agency of Sweden issued recommendations to people aged

Varnamo Hospital) in Region Jonkoping County (RJC),

from 70 years or older and risk groups including physical

which is part of the southeast healthcare region in S weden

distancing. The incidence of syphilis and gonorrhea in the

providing a healthcare for approximately 360,000 inhab-

COVID-19 pandemic in Sweden has not been studied yet in

itants. The study was a quality review study approved

contrast to several other countries. Several studies reported

by the operations manager and Head of Department of

a decrease in early syphilis and gonorrhea cases and one

Dermatology at Ryhov County Hospital in Jonkoping


from the Czech Republic showed an initial decrease of early

County Region according to Section 31 of the Health and

syphilis followed by a significant increase during the pan-

Medical Services Act, which was published in Lakartid-

demic (March 2020 – February 2021)[3-6].

ningen (2015; 112: C9CL).
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Figure 1. Number of cases of gonorrhea (by culture or nucleic acid testing) and early syphilis (by serology or nucleic acid testing) during
pandemic (April 1, 2020 – September 31, 2021) and non-pandemic period (October 1, 2018 – March 31, 2020).

We analyzed monthly cases of gonorrhea and syphilis at

increase in newly diagnosed syphilis cases during pandemic

our three hospitals. We have observed a significant increase

might be explained not only by light COVID-19 restrictions

in syphilis cases during the pandemic (April 1, 2020 –

and poor compliance with recommendations for social dis-

September 31, 2021) compared to non-pandemic period


tancing but also rising STDs trend.

(October 1, 2018 – March 31, 2020). The difference in the
number of gonorrhea cases during pandemic versus non-
pandemic was not significant. Twenty-five cases of syphilis
were reported during the pandemic and only 10 syphilis
cases during the non-pandemic period (P = 0.0143, 95%
CI 1.20-5.20, RR 2.49). Forty-four gonorrhea cases were
reported under the pandemic period and 52 gonorrhea cases
under the non-pandemic period (Figure 1).

Conclusions
The effect of the pandemic on sexually transmitted diseases
(STDs) frequency is difficult to explain due to differences in
pandemic social restriction measures worldwide. The implementation of the measures was expected to reduce not only the
spread of COVID-19 but also STDs. The incidence of syphilis and gonorrhea decreased during the pandemic according
to reports from several countries with lockdown [3–5]. One
study reported an increase in the incidence of syphilis when
social measures were subsequently relaxed [6]. On contrary,
the access to healthcare was not affected with the pandemic
in Sweden, and the tracking of cases and partner notification
was functioning as during the time before the pandemic. The
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Introduction

routine examination using a dermatoscope a macule on the

The differential diagnosis between lentigo maligna (LM) and

structureless brownish color pigmentation and irregular

pigmented facial lesions (PFL) might be challenging clinically

grayish 
pigmentation around some follicles were present

and dermoscopically, especially in its early phases, because

(Figure 1B). Due to the doubtful appearance in dermoscopy

early melanoma may exhibit only subtle malignancy clues

RCM examination was performed revealing the presence of

and may have overlapping features with PFL [1,2]. There-

several atypical melanocytes located mainly around hair fol-

fore, new diagnostic tools such as Reflectance confocal

licles (Figure 1C). Based on confocal features, a total surgi-

microscopy (RCM) to improve early detection of LM in its

cal excision was performed and a final diagnosis of LM was

initial growth phases are crucial. Herein reported two cases

confirmed (Figure 1D). The patient refused the re-excision,

of LM and two different approaches of using RCM.

and adjuvant therapy with Imiquimod 5% cream once daily

tip of the nose was noted (Figure 1A). Dermoscopically a

for 6 weeks was started. After 2 years of follow up, no mela-

Case Presentation

noma recurrence signs were noted.

A 47-year-old man presented at our department for la-

ation of a pigmented macule on the left cheek (Figure 2A).

ser treatment of some facial brownish macules. During

The patient had no previous history of melanoma. Both
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A 61-year-old woman presented at our clinic for evalu-

1

14/10/22 5:29 PM

Figure 1. (A) Clinical appearance of a small brownish macule measuring 5 mm in diameter on the distal part of the nose (red arrow).
(B) Dermoscopy showing light grey color around few hair follicles (red arrow). (C) RCM mosaic at level of the epidermis, showing
infiltration of atypical melanocytes around adnexal structures (red square); pagetoid/dendritic melanocytes located mainly around hair
follicles (red arrows). (D) Histopathology: a lentiginous intraepidermal melanocytic proliferation in the context a skin with severe actinic
damage. A junctional nest is shown on the left (red arrow) (H&E, ×200).

clinically and dermoscopically (Figure 2B) the lesion looked

us reveal characteristics suggestive of the melanocytic nature

suspicious. Under RCM examination atypical dendritic

of the lesion.

cells were visible at the level of the epidermis, they were

In the second case the lesion both clinically and dermo-

not located around follicles nor infiltrating them. Mela-

scopically looked suspicious, however RCM findings were

nocytic nests forming cords were visible at the level of the

subtle. Indeed, on RCM, the lesion had regular epidermal

dermal-epidermal junction, with no obvious melanoma fea-

architecture, which is noteworthy and in the early radial

tures (Figure 2C). However, due to the suspicious dermo-

growth phase of melanoma, follicles were well defined with-

scopic aspect, the lesion was excised and a final diagnosis of

out folliculotropism and widespread dendrites. In this case

LM was confirmed by histology (Figure 2D). The patient is

the confidence level of the dermatologist in making diagnosis

recurrence free after 2 years follow up.

of LM was higher with the dermatoscope. Therefore, this
second case supported that clinical and dermoscopic criteria

Conclusions

are extremely important for LM diagnosis.

In the first case presented, the lesion did not show any spe-

combined clinical/dermoscopic/confocal approach should be

cific features for melanoma. On dermoscopy the only sub-

used for the management of PFL in order to provide a more

tle suspicious clue was the presence of greyish color around

conclusive pre-histological diagnosis leading clinicians to a

some follicles. This clue shows high sensitivity to malignancy

correct management.

In conclusion, LM diagnosis still remains challenging. A

(85, 1%), but quite low specificity (39, 7%) [1]. RCM helped

2
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Figure 2. (A) Pigmented macule located on the left cheek (5 × 7 mm) with irregular borders and variegated color (red arrow).
(B) Dermoscopy showing an asymmetric pigmented macule with atypical infiltration of interspaces and adnexal structures (red stars).
(C) RCM mosaic (1.5 × 2.5 mm) at the level of the DEJ showing junctional nesting (red arrows) without colonization of atypical cells
around hair follicles. (D) Histopathology: the sublesional dermis shows marked solar elastosis and increased melanophages (black arrow:
melanocytic nest; red arrows: melanophages; black stars: solar elastosis) (H&E, ×200).
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Introduction

lines reticular, numerous coiled vessels without specific

Angiomatoid Spitz nevus (SN) is an uncommon histopatho-

tally excised with the preliminary diagnoses of hemangioma,

logical variant of SN that is most frequently seen on the

SN, dermatofibroma, amelanotic melanoma, and eccrine po-

extremities of children and young adults. Dermatoscopic

roma. Histopathological examination showed a symmetrical

features of this unusual variant have rarely been reported

lesion composed of predominantly spindle and less often

[1,2]. We presented a 19-year-old female diagnosed with

epithelioid cells containing eosinophilic cytoplasm. The cells

angiomatoid SN based on the clinical, dermatoscopic, and

were distributed mostly in vertically oriented nests along the

histopathological findings.

dermo-epidermal junction. Maturation to the depth was evi-

arrangement, and surface scale (Figure 1B). The lesion was to-

dent. There were numerous superficial small and thin-walled

Case Presentation

blood vessels within the fibrotic collagen bundles. A dense,

An otherwise healthy 19-year-old female presented with an

also observed (Figure 1, C and D; Figure 2A). No signifi-

asymptomatic, slowly growing, nodule for 4 months. Phys-

cant atypia and mitotic activity were detected. Immunohis-

ical examination demonstrated an exophytic, non-tender,

tochemical staining HMB-45 (Figure 2B) and Melan-A were

erythematous nodule 0.8 x 0.6 cm in diameter on the right

focally positive within the superficial dermal nests, while p16

pretibial region (Figure 1A). Medical history and systematic

(Figure 2C) and S100 showed diffuse positivity. A diagnosis

review were unremarkable. Polarized-light dermatoscopic

of angiomatoid SN was made based on the clinical, dermato-

examination showed a red structureless background, white

scopic, histopathological and immunohistochemical features.
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diffuse lymphocyte-predominant inflammatory infiltrate was

1

Figure 1. (A) A hemangioma-like dome-shaped nodular lesion on the right
pretibial region. (B) Dermatoscopy revealed red structureless background,
white lines reticular, coiled vessels without specific arrangement and surface
scale. (C;D) Histopathological sections showed hyperkeratosis, hypergranulosis, vertically-oriented nests mainly composed of spindle cells and numerous
small and thin walled blood vessels within the superficial dermis (H&E, x50).

Figure 2. (A) The tumor cells show maturation with depth and break up into
single melanocytes at the base of the lesion (H&E, x50). (B) HMB45 antibody showed staining confined to junctional and superficial dermal component
(x50). (C) The lesion showed diffuse and strongly positive staining for p16
(x50).

2
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The consent form was taken from the patient.

lines reticular and coiled vessels that were not observed in
the aforementioned studies [1]. Red structureless areas and

Conclusions

coiled vessels observed in the present case reflect the pro-

SN may present with a wide spectrum of clinical and his-

while white lines reticular correspond with fibrotic collagen

topathological appearance. Desmoplastic, angiomatoid,

bundles.

liferation of superficial dermal vessels and inflammation

verrucous/polypoid, plexiform, pagetoid, halo, myxoid,

Although the dermatoscopic findings we described in this

granulomatous, and tubular variants have been described

case can be observed in SN in general, we believe that the

in the relevant literature [1]. Angiomatoid SN is character-

predominancy of coiled vessels may be an important clue to

ized by marked proliferation of blood vessels around the in-

the angiomatoid variant of SN.

tradermal melanocytes of SN and clinically manifests as a
hemangioma-like nodular lesion.
Moscarella et a. reported a total of 307 cutaneous lesions
with a histopathological diagnosis of Spitz/Reed nevus. Five
out of them were angiomatoid Spitz nevus which are dermatoscopically showed different combinations of central pink
to white areas, milky red color, peripheral network, brown
to grey streaks, dotted vessels, and linear vessels [1]. Anju
et al also reported a case of angiomatoid SN dermatoscopically characterized by reddish homogeneous area with scales
and dotted linear pigmentation [2]. Our case exhibited white
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Introduction

corticosteroids or tacrolimus with local adverse e ffects (AE),

Dupilumab, a monoclonal antibody which inhibits IL-4 and

pustules were present on dermoscopy, dupilumab-associated

IL-13 signaling, has revolutionized atopic dermatitis (AD)

rosacea was suspected. To avoid local AE, a single dose of

treatment. Dupilumab-associated facial erythema (DFE) has

oral ivermectin 200 mcg/kg (12 mg) was prescribed. The

been described in 10% of patients and can lead to dupilumab

patient presented a complete resolution of facial erythema

discontinuation [1]. Etiology remains unclear and treatment

in 3 weeks, which has been maintained after 14 months of

is challenging [1-3]. Here we present a patient with DFE suc-

follow-up (Figure 2).

nor to oral itraconazole and topical ketoconazole. Since small

cessfully treated with oral ivermectin.

Case Presentation

Conclusions
Face and neck dermatitis (FND) in atopic dermatitis is a di-

A 20-year-old woman with severe AD, refractory to cyc-

agnostic challenge in which dupilumab adds a new grade of

losporine, started dupilumab. After 6 weeks, although AD

complexity [2]. In a recent systematic review of 101 patients

lesions had resolved, she manifested itching and facial er-

with DFE, 45% of patients reported different cutaneous

ythema which were not previously present. On physical

symptoms from preexisting atopic dermatitis [3]. Diverse

examination, scaly ill-defined erythematous plaques were

etiologies for DFE have been proposed, including worsen-

observed on the forehead and cheeks. Dermoscopy showed

ing of AD, allergic contact dermatitis (ACD), rosacea, top-

small pustules (Figure 1 A and B). DFE was diagnosed. No

ical corticoids withdrawal (TCW), Malassezia furfur (MF)

patch tests were performed. There was no response to topical

hypersensitivity and alcohol-induced facial flushing [2-4].
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1

Figure 1. Dupilumab-associated facial erythema. (A) New onset of scaly erythematous plaques on the
forehead and cheeks, without affecting nasolabial folds or the palpebral region, 6 weeks after initiating
dupilumab therapy. (B) Dermoscopy examination shows white scaling and a central pustule.

Regarding DFE treatment, topical corticosteroids and
calcineurin inhibitors are the most used, although with low
response rates. However, management of DFE should start
with a precise differential diagnosis, since ACD, rosacea,
TCW and MF-dermatitis respond to different approaches
[2, 5]. Thus, most treatment failures could be explained by
DFE being erroneously thought of as a unique entity. Evidence on rosacea-like dermatitis treatment remains sparse
[2]. Partial or complete response to acaricidal agents such as
topical and oral metronidazole, topical ivermectin or doxycycline have been reported [2]. Topical ivermectin is a firstline therapy for papulopustular rosacea, although it requires
prolonged treatment (up to 12 weeks). Oral ivermectin treatment for rosacea has been reported in isolated cases with
satisfactory results. It has very low systemic AE (<1%) and
two main advantages: single administration schedule and
avoidance of local AE.
In patients under treatment with dupilumab presenting
with facial erythema, DFE should be considered. Rather
than a unique entity, DFE should be considered as a compendium of differential diagnoses. If rosacea-like dermatitis is suspected, oral ivermectin could represent a good and
well-tolerated alternative.
Figure 2. Almost complete resolution after a single dose of oral
ivermectin (200 mcg/kg).

In a retrospective study of 94 patients with dupilumab [4],
6% presented rosacea-like folliculitis and increased demodex count in reflectance confocal microscopy [1,4].
Although DFE pathogenesis remains unclear, recent
studies have hypothesized that IL-4 blockage shifts Th1/
Th2 balance towards Th1/Th17-mediated dermatoses [2].
In rosacea, especially if papulopustular, the main factors are
induction of Demodex proliferation by Th2 blockade and
Th17-infllamatory response [1].
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Introduction

pull test) were eligible for inclusion. Patients with p
 ersonal

Alopecia areata (AA) is a non-scarring disorder of the hair

from the study, to diminish possible bias effect. According to

follicle and currently pathogenesis research is focused on

the International Contact Dermatitis Research Group guide-

determining the role, contribution, and interactions between

lines, the European Baseline Series S-100 patch tests con-

each of the immune components involved. It has been pre-

sisting of 32 allergens were performed as per protocol, after

viously reported that fungal infection, seasonal airborne

receiving informed consent from the participants. The inter-

allergens, and other allergens may contribute to the com-

pretation of results was conducted in two consecutive visits,

plex autoimmune pathways of AA [1,2]. Recently, allergy to

after 48 and 96 hours, to determine late allergic reactions.

history of atopic dermatitis (AD ) and/or ACD were excluded

dust mite was associated with time of onset and severity of

Two patients (6.4%, 2/31) were found positive towards

AA [3]. Thus, and in order to examine a possible contribut-

nickel, 1 patient (3.2%, 1/31) had a positive reaction against

ing role of allergic contact dermatitis (ACD) in patients with

methylisothiazolinone and 1 patient (3.2%, 1/31) was positive

AA, we performed patch testing in patients diagnosed with

against the fragrance mix. Since there was no control group,

AA in our clinic.

we can only report frequency of ACD in patients with AA.

Case presentation

Conclusions

Thirty-one patients, 12 males and 19 females, aged 18 to

The hair follicle is characterized by immune privilege, which

83 years, firstly diagnosed with active AA lesions (positive hair

protects it from being exposed to immune recognition, especially
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during anagen phase of hair growth. Immune privilege collapse
is considered as the starting point of an immunologic cascade
resulting in AA. However, it remains unclear which is the triggering event leading to excessive release of INF-γ in the microenvironment around the hair follicle in patients with AA.
ACD is a disease with genetic predisposition that is phenotypically expressed after the patient’s exposure to certain environmental factors. INF-γ, among other cytokines,
is secreted not only during the sensitization but also during
the elicitation phase of ACD [4]. Furthermore, Attia et al.
reported that in patients with alopecia universalis tIgE serum
levels were higher than in patients with other types of AA [5].
The rate of ACD among AA patients in our series roughly
conforms with the rate reported in the general population
[4]. Patients with a history of AD were excluded, since those
patients have shown to have higher rates of positive patch
tests compared to the general population [6].
In conclusion, we could not detect a difference in the
incidence of ACD in our group of patients. We acknowledge
the fact that the sample size is limited, and clearly state that
larger studies are needed to clarify the precise ratio and investigate a potential role of ACD in the susceptibility and/or
onset of the immunologic phenomena involved in AA.
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Introduction

eruption involving most of his face, trunk, bilateral upper

Thymoma-associated multiorgan autoimmunity (TAMA)

ent pink tender papules. Moreover, multiple chronic painful

syndrome is the consequence of auto-reactive T-cells activa-

erosions affected the oral mucosa (Figure 1). The patient re-

tion developing in the setting of a thymoma, which mediates

ported general malaise with deep asthenia and an abundant

graft-versus-host-disease (GHVD)-like reactions in several

chronic diarrhea.

tissues, including skin [1].

and lower extremities. His palms and soles presented conflu-

A skin biopsy was performed and histologic examination revealed an interface and perivascular dermatitis in

Case Presentation

the dermis. Epidermis showed psoriasiform hyperplasia,

A 61-year-old man was admitted in our Dermatology

crotic keratinocytes with intense eosinophilic cytoplasm

Department for a skin rash appearing concomitantly to a

(Figure 2). Although several differential diagnoses (includ-

nodal relapse of a malignant thymoma. Cutaneous examina-

ing drug reaction, viral exanthema, pityriasis lichenoid, and

tion revealed a confluent erythematous and papulo-squamous

sub-erytrodermic psoriasis) were considered, relying on
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diffuse parakeratosis and spongiosis, hypogranulosis, ne-

1

Figure 1. Erythematous and scaly papulosquamous eruption.

Figure 2. (A) Histology showing epidermal hyperplasia (H&E, 40X). Higher magnification highlights parakeratosis, epidermal spongiosi ,
hypogranulosis and some apoptotic keratinocytes characterized by intensely eosinophilic cytoplasm. (B) The underlying dermis contains few
infiltrates of lymphocytes (H&E, 200X).

anamnesis, histology and literature, a GVHD-like reaction

In addition, our patient developed a progressive muscle

occurring in the setting of a malignant thymoma was finally

weakness. A thymoma-related myasthenia gravis was diag-

diagnosed.

nosed after the detection of autoantibodies directed against

2
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acetylcholine receptor and electrophysiological evaluation of

reported in literature to date. The dermatologic manifesta-

neuromuscular junctions.

tions of TAMA syndrome consist of diffuse papulo-squamous

After three months our patient died as a result of the

rash, often involving palms and soles, with possible lesions

rapidly progressive clinical deterioration and the hypoxemic

of oral mucosa. TAMA syndrome should be always kept in

respiratory failure consequent to a lung infection and myas-

mind on a thymoma background when these specific skin

thenia gravis.

signs are associated with systemic manifestations, first of all

Myasthenia gravis is the most typical paraneoplastic syn-

diarrhea.

drome associated with thymoma; it does not always develop
at diagnosis, but it has a high impact of morbidity and mortality [2].
GVHD-like reactions are rare immune response that
occur particularly at level of skin, intestine, or liver, which
resemble GVHD on histopathology, except for graft lymphocytes [3]. The diagnosis requires the exclusion of the main
causes of a real GHVD, such as hematopoietic stem cell
transplantation (HSCT) and transfusion of non-irradiated
blood. Being not associated to HSCT, Waldhera et al decided
to collect the GVHD-like reactions occurred in the setting of
a thymoma under the umbrella name of TAMA syndrome
[1]. First described cases were characterized by a constant
colon involvement; subsequently, TAMA reactions were detected in multiple organs, including not only gastrointestinal
tract, but also skin, thyroid and liver [4].

Conclusions
We remark the uniqueness and interest of this case, since
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TAMA syndrome is a very rare disorder and with few cases
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Introduction

scapular region, whose distribution was perfectly overlapping with the resolved shingles eruption (Figure 1A).

In this report we describe the occurrence of a primary cutane-

A biopsy was performed, and the histologic specimen

ous follicle center B lymphoma in a skin area which had been

showed a proliferation of neoplastic follicle center cells

previously affected by a herpes zoster eruption. The rarity

invading the entire dermis (Figure 2). Epidermis was spared

of this phenomenon and its complete remission with topical

and separated from the proliferating lymphocytes by a grenz

steroid monotherapy make this report quite remarkable.

zone in the upper dermis. B-cell immunohistochemistry was
positive for CD20 and Bcl6 and only weakly positive for

Case Presentation

Bcl2. Furthermore, PCR demonstrated monoclonal immuno-

We present the case of a 73-year-old man who came for the

of cutaneous follicle center lymphoma was made.

globulin heavy chain gene rearrangement. Thus, a diagnosis

first time to our Dermatology Unit in 2019 for a burning and

The patient had no medical history of malignancy, and

stinging blistering eruption on the left scapular area with a

his only comorbidity was hypertension. A PET-TC was per-

metameric distribution, highly indicative for a herpes zoster

formed to complete the staging and it resulted negative. This

outbreak. We treated him with acyclovir 800 mg five times

outcome justified a conservative approach, therefore we pre-

daily for seven days with a complete resolution of lesions.

scribed clobetasol propionate topical ointment 0.05% one

After seven months the patient returned complaining
about the development of six infiltrated plaques on the left
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application per day to treat the skin lesions. After 6 weeks,
all lesions were already in complete remission (Figure 1B).

1

Figure 1. (A) Clinical appearance of lymphomatous plaques on the patient left scapular region. (B) Complete resolution of lesions after
topical steroid application.

In order to explain this phenomenon, it has been
suggested that varicella-zoster virus (VZV) infection might
cause an abnormal lymphocytic activation; however, only
in isolated cases VZV DNA was found in the histologic
specimen [1,2]. An additional explanation might be that
VZV infection locally reduces the immune surveillance,
thereby facilitating the onset of neoplasms in the affected
area [1].
In this report we have described the appearance of a
primary cutaneous follicular B-cell lymphoma in the same
area where a shingles outbreak had occurred 7 months
before. One similar case already described in literature

regarded a centrocytic/centroblastic lymphoma which
Figure 2. Bioptic specimen of one of the lesions. A neoplastic infiltration of atypical lymphocytes is observed in the dermis (H&E x20).

was treated with systemic interferon alpha obtaining only
partial remission [2]. In contrast, our case went into stable remission after application of topical steroids alone
and to date no recurrence was observed after 14 months

Conclusions

of 
follow-up, suggesting that clobetasol monotherapy

The occurrence of a skin disease in an area which had

cutaneous neoplasm.

might represent a valid treatment option for this kind of

previously been affected by another unrelated dermatosis is
known as Wolf isotopic response. This phenomenon often
occurs with VZV infection representing the “first hit” [1].
The second dermatosis is usually a granulomatous or
lichenoid manifestation, however infiltrations by hematologic malignancies, skin tumors, and infections have
been described as well [1]. Although unfrequently, also
pseudo-lymphomatous infiltrates have been observed in the
area of a former herpes zoster [1], while the onset of primary
cutaneous lymphomas in this setting is only anecdotal [2].

2
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Introduction

Clinical examination revealed well-demarcated non-infiltrated

Subcorneal pustular dermatosis (SPD) or Sneddon-Wilkinson

ing less than 1 mm over them, located on the aforementioned

disease is a rare condition included in the spectrum of neu-

folds (Figure 1), some of them with annular and polycyclic bor-

trophilic dermatoses. Seldom it can be triggered by infec-

ders. Physical examination was otherwise unremarkable. Oral

tions caused by Mycoplasma pneumoniae (MP) [1]. Herein

prednisone was immediately switched to mometasone f uroate

we present the case of a young woman with SPD associated

0.1% cream twice a day. Skin samples were culture-negative

with an otherwise asymptomatic MP infection. Topical cor-

for bacterial and fungal pathogens and blood tests showed

ticosteroids resolved lesions with no relapses after one-year

positive MP IgM and negative IgG. Skin biopsy (Figure 2)

follow-up.

showed a subcorneal pustule filled with neutrophils, neutro-

erythematous plaques with multiple fragile pustules measur-

philic exocytosis below the pustule without other prominent

Case Presentation

epidermal changes, and dermal perivascular and interstitial

A 40-year-old woman presented with a two-week history of

immunofluorescence was negative, and no fungal structures

asymptomatic skin lesions located on the cervical, axillar, in-

were observed with PAS stain. These histological features were

framammary and inguinal folds, with no improvement despite

consistent with that of subcorneal pustular dermatosis. A few

treatment with topical clotrimazole and oral fluconazole. She

weeks later, blood tests demonstrated MP IgG seroconversion.

felt otherwise well and reported no other symptoms. She was

After 15 days with topical mometasone the skin lesions had

diagnosed with irritative eczema and treated with 0.5 mg/kg

completely healed. With a diagnosis of MP-associated SPD, the

daily oral prednisone with clinical worsening a few days later.

patient was followed up for 1 year, with no recurrence.
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infiltrate composed by neutrophils and lymphocytes. Direct

1

Figure 1. Clinical examination: large well-demarcated erythematous plaques with annular and polycyclic borders involving axillar and inframammary folds, with pustules measuring less than 1 mm.

Figure 2. H&E ×20. Skin biopsy suggestive of subcorneal pustular dermatosis. A subcorneal pustule
with neutrophilic exocytosis in the epidermis below it is observed, with no other remarkable epidermal
changes; neutrophilic and lymphocytic dermal perivascular and interstitial infiltrate.

Conclusions

in a 36-year-old woman [2-5]. All the patients were young

MP-associated SPD has been previously reported by Win-

varied: some patients had a mild cough while others suf-

nock et al in a 43-year-old male, Papini et al in an 8-year-old

fered pneumonia that required inpatient treatment. A few

male, Bohelay et al in a 19-year-old male and Lombart et al

days later, the patients developed the skin manifestations

2

like our case, and MP infection clinical manifestations

Research Letter | Dermatol Pract Concept. 2022;12(4):e2022168

compatible with SPD. Winnock and Papini patients´ were
treated with oral dapsone with resolution of the skin lesions
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in 1-3 months, and Bohelay and Lombart patients´ were
treated with topical corticosteroids with improvement in
5-15 days, similarly to our case [2-5]. None of the patients
suffered a relapse during follow-up [2-5]. These findings
suggest that MP-SPD may require a different approach than
“classical” SPD, for these patients have self-limiting and
non-relapsing disease. Thus, we propose topical corticosteroids as a first-line therapy; oral dapsone could be reserved
for unresponsive or serious cases. A scheduled follow-up
visit may be unnecessary. As stated by Bohelay and Lombart
MP is probably an underestimated trigger for SPD, given the
asymptomatic course of the infection in many cases like our
patient [4,5].
Even without symptoms of infection, laboratory testing
for MP should be performed in young patients with SPD,
as it may change the clinical approach to the patient, thus
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Introduction

infiltrate in both reticular and superficial dermis (Figure 2),

We describe an erosive dermatitis of the scalp characterized

cells and intraepidermal spongiosis. The histopathological

by a prominent inflammatory lymphoplasmacellular infil-

picture suggested therefore a subacute dermatitis that we

trate and presenting orange structureless areas with linear

called ‘lymphoplasmacellular erosive dermatitis of the scalp’

vessels on dermoscopy.

(LEDS). All patients were treated for 25-30 days with beta-

together with admixed eosinophils, neutrophils and mast

methasone 0.1% and fusidic acid 2% cream (twice daily),

Case Presentation

obtaining complete response.

We herein report a case series of 4 male patients, aged

Conclusions

77-86 years, presenting non-tender eroded plaques and
crusts on the scalp, persisting for several weeks. They all

Our case series underlines that differential diagnosis of

showed androgenic alopecia and actinic damage, reporting

eroded lesions and crusts on the scalp can be sometimes

history of actinic keratoses and squamous or basal cell car-

troublesome: neoplastic diseases should be primarily ex-

cinomas. On dermoscopy, the eroded lesions showed red-

cluded, but LEDS should be considered among other entities

orange structureless areas with tortuous and telangiectatic

(Table 1) [1,2].

linear vessels, together with white-yellow scales and crusts

LEDS seems to share many aspects with erosive pustu-

(Figure 1). B
 iopsies were performed and histopathological

lar dermatosis of the scalp (EPDS), such as advanced age,

examination showed a prominent lymphoplasmacellular

actinic damage, history of previous trauma/surgery [3,4].
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1

Figure 1. (A-D) Lymphoplasmacellular erosive dermatitis of the scalp: clinical appearance of eroded plaques and crusts. (E) Clinical image
of Zoon balanitis: erythematous lesions on glans penis and prepuce. (F-I) Dermoscopic features of lymphoplasmacellular erosive dermatitis
of the scalp: red-orange structureless areas with tortuous and telangiectatic linear vessels, white-yellow scales and crusts. (L) Dermoscopic
features of Zoon balanitis: red-orange areas with small tortuous linear vessels.

Figure 2. Histopathological features of lymphoplasmacellular erosive dermatitis of the scalp.
(A-B) Dermal infiltrate presenting numerous plasma cells, H&E stain, 40x (A) and 63x (B) magnification.

Histopathologically, classical EPDS shows a mixed in-

conditions, including those characterized by a dense/com-

flammatory infiltrate, with lymphocytes, plasma cells, and

pact cellular infiltrate, causing the so-called ‘mass effect’,

neutrophils, often forming pustules [3]. Instead, a predom-

such as granulomatous dermatoses. Notably, in these cases,

inant lymphoplasmacellular infiltrate is not a classic his-

vessels are usually well-focused as the dermal infiltrate/

topathological feature of EPDS, but biopsy timing as well

deposit pushes them toward the skin surface [7]. Interest-

as local and systemic immunological factors could play a

ingly, the orange hue in Zoon balanitis has been attributed

role in determining this appearance. On dermoscopy, EPDS

to hemosiderin deposits [6], but could also be due to the

shows serum-hematic crusts, loss of follicular ostia and hair

aforementioned ‘mass effect’. In addition, another relevant

tufting, enlargement of dermal vessels and visualization of

similarity between LEDS and Zoon balanitis is the clinical

hair bulbs through a thinned skin [3], milky-red and white

course, with response to topical steroid administration and

areas, linear but also polymorphous vessels [1]. Instead, in

frequent recurrences [4].

our cases we observed a remarkable orange structureless

In conclusion, while LEDS could be interpreted as a

background with focused linear vessels. Notably, this der-

variant of EPDS, the peculiar dermoscopic findings (orange

moscopic pattern has been linked to the so called idiopathic

structureless areas and linear vessels) apparently related to

lymphoplasmacellular mucositis-dermatitis (ILPMD), a

distinctive histological features (dense lymphoplasmacellular

group of disorders presenting a dense non-neoplastic plas-

infiltrate) suggest that LEDS may be also categorized within

ma-cell infiltrate of uncertain etiology, that usually affect

the spectrum of chronic idiopathic lymphoplasmacellular

mucosal areas such as genitalia (typified by Zoon balani-

dermatitis. Further investigations on a larger number of

tis/vulvitis) [5,6]. Orange areas can be observed in several

cases are needed to better define this entity.
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Table 1. Differential diagnoses of entities presenting with eroded lesions and crusts on the scalp:
description of dermoscopic features and useful clues.
Differential diagnosis

Dermoscopic appearance

Clues and other features

Basal cell carcinoma

Presence of typical signs such as on-focus
arborizing vessels, blue-grey ovoid nests
and globules/dots, brown spoke wheel or
leaf like areas, ulcerations or erosions, shine
white streaks, structureless white to red
areas [2]

Relatively frequent on scalp presenting
actinic damage; diagnosis can be more easily
assessed focusing on non-ulcerated areas [2]

Squamous cell carcinoma

Red structureless areas with polymorphous
vessels (linear, hairpin or glomerular vessels),
ulcerations, white halos surrounding
vascular structures, white-yellow to
light brown structureless areas (keratin),
targetoid-appearing hair follicles (white
circles) [2]

Relatively frequent on scalp presenting
actinic damage; differential diagnosis
may be difficult, in particular with poorly
differentiated squamous cell carcinoma [2]

Merkel cell carcinoma

Milky-red and shiny white areas, pink or
purple hue, polymorphous vessels (often
linear irregular, dotted, arborizing or
glomerular vessels), ulcerations [1]

Very rapid growth [1]

Amelanotic melanoma

Often shows pigment remnants that can be a
Pigment remnants, milky red areas, more
very useful diagnostic clue [2]
than one shade of pink, white structures,
polymorphous vessels (more often linear
irregular and dotted, but also hairpin vessel),
ulcerations [2]

Atypical fibroxanthoma

Pink-red and white structureless areas, linear
irregular vessels, white lines, ulcerations [1]

Rapid growth [1]

Classic erosive pustular
dermatosis of the scalp

Crusts, erosions, milky red areas, on-focus
polymorphous vessels, hair tufting, skin
atrophy (visualization of dermal vessels and
hair bulbs) [1,3]

Shares many clinical and dermoscopic
features with lymphoplasmacellular erosive
dermatitis of the scalp [1,3]

Bullous diseases such as
localized cicatricial bullous
pemphigoid (Brunsting
Perry disease) and
pemphigus vulgaris

Erosions and scarring alopecia; acantholytic
hair casts in pemphigus vulgaris [1]

Subepidermal blisters (Bursting
Perry disease) or intraepidermal
blisters (pemphigus vulgaris). Direct
immunofluorescence and circulating
antibody tests are useful. Pemphigus vulgaris
often involves other body areas [1]

Severe bacterial or fungal
infection

Perifollicular pustules, purulent discharge;
hair change in fungal infection (black dots,
broken hairs, comma hairs, corkscrew,
zigzag and barcode hairs) [1,3]

Painful lesions; microbiological test are
useful [1,3]

Discoid lupus
erythematosus

Direct immunofluorescence shows
Erythematous patches, scaling, follicular
immunoglobulin and complement deposition
plugging and arborizing vessels;
hyperpigmentation, white areas, atrophy and on skin sample (positive lupus band test).
scarring alopecia in later phases [1,3]

Folliculitis decalvans

Hair tufting, follicular pustules, scarring
alopecia [1,3]

/

Neutrophilic dermatoses
such as sub-corneal
pustular dermatosis

Flaccid pustules and vesicles, erosions [3]

Usual localization is trunk and main folds,
scalp is rarely involved [3]

Pyoderma gangrenosum

No specific dermoscopic features; clinically
ulcer with undermined borders [1,3]

Painful lesions; histopathology can show
neutrophilic infiltrate; scalp localization is
infrequent [1,3]

Neoplastic diseases (if ulcerated)

Inflammatory diseases
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Introduction

of cavitation within the hair cortex which after exposure to a

Isolated patchy heterochromia is a rarely described distribu-

of the dark areas within 5 minutes (Figure 1C). In order to

tion of hair scalp mosaicism, where 2 distinct hair colors are

perform TEM, the hair samples were mounted on stubs and

present in the same person. We present the case of a patient

sputter coated with gold palladium. TEM of the hairs shafts

with light microscopy and transmission electron microscopy

showed a circular to oval cross-section. The cuticle consisted

(TEM) features that corresponded to pili annulati.

of a cobblestone pattern with overlapping cells. The micro-

10% potassium hydroxide solution, induced disappearance

fibers composing the cortex of the red hair shafts presented

Case Presentation

large gaps between them (Figure 1D). The clinical findings

A 12-year-old boy presented with a band of red hair over

annulati microscopic features.

could correspond to isolated patchy heterochromia with pili

the interparietal region that was present since birth and had
become more obvious over the years (Figure 1A). The rest
of his scalp hair, eyebrows and eyelashes were brown. No

Conclusions

previous traumas on the area, no treatments neither scalp

Heterochromia of the hair represents a variant of pigmen-

inflammation were reported. The underlying scalp was nor-

tary mosaicism that can present in different distributions

mal. He had no diseases and the rest of physical exploration

(patchy, segmental, diffuse or blaschkoid). First described in

revealed no alterations. Light microscopy of both the red

2001 by Restano et al, isolated patchy heterochromia has

hair and brown hair showed light and dark segments under

been rarely reported, with less than 25 cases in the litera-

reflected light (Figure 1B). The latter corresponded to areas

ture [1-3]. It is usually a benign condition not related to any
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Figure 1. (A) Isolated patch of red hairs surrounded by a background of brown hairs. (B) Light and dark
segments alternating in the hair shaft. (C) Progressive disappearance of the dark areas after 5 minutes of
exposure to a 10% potassium hydroxide solution. (D) Multiples cavities in the cortex and cobblestone
pattern in the cuticle.

genetic abnormalities of melanocyte migration (piebaldism,

light microscopy and TEM. These explorations should be

Waardenburg syndrome, Tietze syndrome, Vogt-Koyanagi-

routinely practiced to a get a better characterization of hair

Harada syndrome), genetic diseases affecting pigmentation

heterochromia.

(tuberous sclerosis), inflammatory conditions damaging the
melanocyte (vitiligo, halo nevus, regrowth in alopecia areata,
herpes zoster, radiation), tumors (congenital melanocytic nevus), metabolic/nutritional defects (severe iron deficiency,
vitamin B12 deficiency, kwashiorkor, phenylketonuria, Menkes syndrome), drugs (diazoxide, minoxidil, or chloroquine)
or accidental causes (copper; green hair, cobalt; white-blue
hair, ,tar; yellow hair ,trinitrotoluene; reddish-brown hair)
[2]. No structural abnormalities of the hair shaft are detected
at light microscopy or transmission/scanning electron microscopy but for a smaller diameter of the lighter hairs when
compared with the darker ones [1].
Pili annulati represents a hair abnormality of uncertain
origin that is usually inherited in an autosomal dominant
pattern [4]. It is characterized by alternating light and dark
bands that can be seen with the naked eye, resulting in a
speckled appearance to the hair [5]. As in our case, the light
bands correspond to air-filled cavities located within the cortex of the hair shaft. Altered hair growth and fragility are not
clinical features in this condition [5].
In conclusion, we report the first case of isolated patchy
heterochromia with pili annulati microscopic changes on

2
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Introduction

bone (Figure 1A). The picture is typical for actinic keratosis

Many of us who use the phone camera in professional prac-

there are isolated areas of doubtful delicate pigmentation,

tice have repeatedly encountered a situation where the visible

the vessels are not clearly visualized (Figure 1B). In the same

image differs from the image obtained through the eyepiece

photo after improving the image with ML Enhance there are

of the dermatoscope.

clearly visible pigment deposits that limit the follicular open-

Grade 2 (AK) [1]. The symptom of "strawberry" is present,

I would like to bring to your attention in order to com-

ings, a pronounced symptom of "strawberry", linear slightly

pare several clinical cases that have been refined in the Pixel-

branched vessels are traced over a longer period including

mator Pro program with the ML Enhance tool. It is based on

outside the visual boundaries of the formation (Figure 1C).

the use of machine learning technology to achieve the highest

Photo processing optimizes the picture of pigmented AK.

quality presentation of photographic material.

The extent of the lesion is slightly larger (1-2 mm), and the
accumulation of melanin imposes certain restrictions on the

Case Presentation

use of photodynamic therapy as a treatment option.

Patient A (56 years old) has an area of redness with scal-

forehead on the right, dark in color, with keratin masses

ing on the surface in the area of projection of the left chin

and peeling in the center (Figure 2A). During dermatoscopy,
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Patient B (62 years old) has a papular element in the

1

Figure 1. Patient A. Pigmented actinic keratosis, photofixation with the iPhone 11 Pro camera. (A) Macrophoto. (B) Microphoto without the use of ML Enhance. (C) Microphoto after application of ML Enhance.

Figure 2. Patient B. Nodular melanoma, photofixation with iPhone 11 Pro camera. (A) Macrophoto.
(B) Microphoto without the use of ML Enhance. (C) Microphoto after application of ML Enhance.

the obtained image shows different sizes of blue and pur-

size of the formation expands after photo processing mainly

ple globules, single linear blood vessels in the thickness of

due to perifocal erythema. Such changes are more typical of

the formation, and weak erythema of the surrounding tis-

nodular melanoma. Surgical excision was performed and the

sues. The center is occupied by dark horny masses, there is a

diagnosis of melanoma was confirmed.

radiance that becomes lighter to the periphery (Figure 2B).
This tends to consider this formation as a pigmented form of
nodular basal cell carcinoma [2]. After photo processing, the

Conclusions

deep occurrence of melanocyte structures of gray-blue color,

Judging by the presented photos, the use of digital filters

multiple sparsely branched blood vessels, larger in the center

based on machine learning technology, in particular ML En-

and smaller - to the periphery of the formation, interspersed

hance from the Pixelmator Pro package, in certain situations

with white and radial lines, is clearly visualized. The visual

allows the dermatologist to improve the visualization of

2
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changes in vascular pattern elements and pigment structures,
which, in turn, facilitates the work of the doctor.
I would like to note that the use of the above tool in no
way leads to the emergence of new elements of the dermoscopic picture. All of them are available for control during
direct inspection through the eyepiece of the device, but are
lost during photofixation, and become inaccessible during
dynamic observation.
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Introduction

(range 34-78) were included in our study. All patients gave
informed consent for participating in our study. The ma-

Paget disease is a rare skin neoplasm and is categorized into

jority of our patients 26/32 (81.25%) had MPD, and 6/32

mammary (MPD) and extra-mammary (EMPD) [1,2]. To date,

(8.75%) had EMPD. All cases had a history of scaly and

its detailed histopathological features along with patients de-

erythematous prolonged lesions. Out of the 26 MPD cases,

mographic characteristics have not been investigated in Iran.

25/26 (96.1%) were female and 1/26 (3.9%) were male.

In this study, we performed a clinic-pathological analysis of

The mean age of the MPD cases was 51.03 ± 8.80 (range

Paget cases in a single tertiary center between 2016 and 2020.

34-78). Out of the 6 EMPD cases, 5/6 (83.3%) were male
and 1/6 (16.7%) were female. The mean age of the EMPD

Cases Presentation

cases was 61.5 ± 10.98 (range 42-74). Of note, all EMPD pa-

A total of 32 cases including 26 (81.25%) females and 6

scrotum EMPD, 1/6 (16.66%) patient had penis and scro-

(18.75%) males with the mean age of 53 ±9 .96 years

tum EMPD, 2/6 (33.3%) had peri-anal involvements, and

Research Letter | Dermatol Pract Concept. 2022;12(4):e2022222

tients had ano-genital involvement. 2/6 (33.33%) cases had

1

Table 1. The results of immunohistochemistry staining.
Number of patients that were assessed
for the presence of this antigen

Number of patients that were positive
N (%)

CK7

6

6 (100%)

CK AE1/AE3

6

6 (100%)

S100

3

2 (66.66%)

CEA

6

5 (83.4%)

Melan A

4

3 (75%)

Ki-67

2

2 (100%)

HMB-45

2

1 (50%)

1/6 (16.66%) patient had labia major EMPD. Histopatho-

Our study confirms that MPD is more prevalent than

logical examination revealed the presence of cells with pale

EMPD. Based on our study, there is a female predominance

cytoplasm in addition to prominent nuclei along with a high

in MPD cases at younger ages in comparison to other re-

nuclei cytoplasm ratio (N/C) in all 32 cases. Moreover, 10/32

ports, and penis and scrotal involvements of EMPD are

(31.25%) had lymphocyte infiltration. IHC was performed

highly probable locations.

for 6 EMPD patients and all of them were positive for CK7
and (CK AE3/AE1) (Table 1).

Acknowledgment: The authors would like to thank the Autoimmune Bullous Diseases Research Center, Tehran Univer-

Conclusions
It is believed that Paget disease is more prevalent among
older female patients [1-5]. The peak incidence of MPD is
reported after the age of 60, while the mean age of the MPD
patients in our study was 51 years [1].
Asian studies have shown a significant EMPD predominance in males and likewise, in our study, we found that
the majority of EMPD patients were men, although, other
studies have reported a higher prevalence of EMPD in female patients [1]. The most common location for EMPD
is the vulva in 65% of cases, perianal area, scrotum, penis,
and a xilla [1]. In this regard, the only female EMPD patient
in our study had labia major involvement. Based on the
Ghazawi et al study, the most common sites for EMPD in
males are the scrotum and penis, which is consistent with the
findings of our study [4].
The histologic hallmark of Paget disease is the presence
of Paget’s cells [1]. In our study, the pathologic examination revealed the presence of Paget cells in all cases along
with lymphocytic infiltrations in one-third of patients. In a
study done by Elbendary et al the histopathologic evaluation
showed no significant differences between MPD and EMPD
which is consistent with our study [5].
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Introduction

shiny white structures/streaks [4] (defined as short, bright,

Since the introduction of polarized-light dermatoscopes it

tion, which can only be seen with polarized dermatoscopy),

has become evident that there are some fundamental differ-

four-dot clods (rosettes) and polarizing-specific structureless

ences in image characteristics, in comparison to those pro-

areas [4].

vided by non-polarized dermatoscopy [1].

white lines distributed in a parallel or orthogonal orienta-

Each of these polarizing-specific features are known to

Non-polarized dermatoscopy provides color rendition

have diagnostic relevance, but notably, it has been shown

without dilution of colors such as gray and blue by polariz-

that shiny white structures/streaks can be critical in the di-

ing filters, and it provides a clear display of white clods and

agnosis of melanoma [5] and in a meta-analysis they have

dots (milia-like cysts) in seborrheic keratoses [1-3].

been shown to have the equal highest odds ratio (OR) of

Polarized dermatoscopy on the other hand displays fea-

6.7 for the diagnosis of melanoma, compared to pseudopods

tures not seen in non-polarized dermatoscopy, including

(equal), irregular pigmentation (OR 6.4), blue-white veil
(OR 6.3) and peppering (OR 6.3) [4].
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Case Presentation

white structures/streaks in polarized mode, the images be-

A 69-year-old woman with Fitzpatrick phototype-2 skin

(Figures 1 and 2).

ing essentially the same as produced in non-polarized mode

presented with a pigmented skin lesion on the ankle. Der-

Figures 1-2 are labelled to display collages of polarized

matoscopic examination with six different dermatoscopes

and non-polarized dermatoscopic images acquired with an

revealed a chaotic pattern with clues to malignancy including

iPhone 6 (Figure 1) and a Nikon Coolpix 4500 (Figure 2).

white lines in non-polarized mode with all dermatoscopes, as

No image manipulation has been performed other than

well as shiny white lines/streaks in polarized mode with five

cropping.

dermatoscopes (Figures 1 and 2). Dermatopathology confirmed superficial spreading melanoma in situ.
Prior to biopsy, multiple images were taken with the six

The authors all assert that the features demonstrated
with respect to the Heine DELTA 30 are consistent with
those observed by each of them in clinical practice.

dermatoscopes coupled with 2 different camera devices. Because polarizing-specific features can be angle-dependent,
for image acquisition each dermatoscope was rotated each
time it was used in polarizing mode to produce the greatest
display of shiny white structures/streaks possible.
Five dermatoscopes: Heine DELTA 20T, and Heine
DELTAone (Heine Optotechnik GmbH & Co. KG),

DermLite DL4 (3Gen, Inc.), Opticlar (Albert Waeschle


Conclusions
Clinicians are invited to independently test these findings,
as it is important for dermatoscopists to be cognizant of the
characteristics of the instruments they use due to potential
impact on diagnostic performance.

Ltd) and Illuco IDS 1100 (Illuco Co. Ltd.) displayed shiny
white structures/streaks in polarized mode, with some apparent variations in intensity, distinctly different from the
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same device in non-polarized mode. The Heine DELTA 30

We acknowledge Dr Mohammadreza Rahimpour whose

(Heine Optotechnik GmbH & Co. KG) did not display shiny

original observations in 2020 initiated this assessment.

Figure 1. Polarized and non-polarized images of a superficial spreading melanoma in situ, acquired with
6 different dermatoscopes coupled with an iPhone 6 camera. All photographs were taken by the same
photographer (author CW) and are displayed without manipulation other than cropping.
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Figure 2. Polarized and non-polarized images of a superficial spreading melanoma in situ acquired with 6
different dermatoscopes coupled with a Nikon Coolpix 4500 camera. All photographs were taken by the
same photographer (author CW) and are displayed without manipulation other than cropping.
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Introduction

Case presentation

COVID-19 vaccination has been rapidly implemented

A 47-year-old male with BRAF mutant melanoma of the

worldwide, especially among patients with cancer. Local

back and right axillar adenopathies underwent wide ex-

reactions with ipsilateral lymphadenopathy are among the

cision and lymphadenectomy and started adjuvant treat-

most common side effects. A few cases of false-positive

ment with nivolumab. One month later, he presented

18

18-fluorodeoxyglucose ( FDG) PET/computed tomog-

disease relapse with satellitosis and a contralateral ade-

raphy (CT) scan after COVID-19 vaccination have been

nopathy in the left axilla, the latter detected by PET-CT.

reported [1,2]. This is especially important in oncologic

Treatment was changed to targeted therapy (dabrafenib

patients, such as in cutaneous melanoma, where these

and trametinib), reaching complete remission. An FDG-

findings might pose difficulties during their follow-up and

PET/CT from February 2021 showed no active disease.

management.

In May 2021, after eight months of targeted therapy, a
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routine FDG-PET/CT showed substantial 18F-FDG avidity

disease. Further questioning of the patient revealed that

in the left axilla, with multiple malignant-appearing lymph

he had received the second dose of the COVID-19 mRNA

nodes; no other foci were identified (Figure 1A). Given

vaccine (Moderna) in the left deltoid muscle 5 days prior

this finding, up to two ultrasound-guided biopsies were

to the routine PET/CT scan. Finally, a new PET/CT was

performed on the left axilla, describing at least one clearly

performed 4 months later and revealed complete resolu-

malignant-appearing adenopathy in the ultrasound exam-

tion of the hypermetabolic left axillary nodes (Figure 2),

ination (Figure 1, B and C), and showing histologically

suggesting the diagnosis of reactive lymphadenopathy due

lymphoid hyperplasia with no evidence of microscopic

to COVID-19 vaccine.

Figure 1. Imaging tests performed in May 2021. (A-D) Routine ¹⁸F-FDG-PET/TC: hypermetabolic lymphadenopathy in the left axillary region, the largest and with most metabolism of 13 mm (SUVmax: 3.9), suggestive of malignancy. (E) Sonographic exam of the left axilla after
PET/CT findings: left axillary lymphadenopathy of rounded morphology with displacement of the central fatty hilum at the expense of great
hypoechoic cortical thickening, sonographically suspicious. Core needle biopsy was taken from it.

Figure 2. (A-D) 4-month control 18F-FDG-PET/TC, September 2021: normalization of hypermetabolic
lymphadenopathies in the left axillary region: resolution of the pathologic nodal uptake.

2
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Discussion

appearance of hypermetabolic regional lymph nodes after

Transient FDG uptake in normal or enlarged lymph nodes

some recommendations for scheduling the PET-CT is espe-

(mainly axillary, supraclavicular and cervical nodes) has

cially important when evaluating oncologic patients to avoid

already been described after administration of several types of

misinterpretation.

its injection. Keeping this etiology in mind and following

vaccines [3,4]. This issue has also been observed now with the
COVID-19 vaccination [1,2], being more frequently seen in patients vaccinated with Moderna, compared to Pfizer-BioNTech
(72% versus 43%), and more intensely after the booster
administration. Furthermore, it has been most frequently seen
on day 1–7 after vaccination (71% of patients) and showed a
negative correlation with time after vaccination [2].
This FDG avid axillary lymphadenopathy may confound
interpretation in oncologic patients and change patient management (eg excessive follow-up imaging studies, unnecessary biopsies, treatment delays), besides causing additional
patient anxiety [2]. This is the case of cutaneous melanoma,
where misinterpretation in tumor staging or disease response
during treatment may lead to deeply important differences in
terms of disease prognosis and treatment algorithm.
In order to avoid misinterpretation, it is therefore important in oncologic patients to perform vaccination contralateral to the tumor expected nodal drainage, to ask patients
about recent vaccination, and to perform FDG PET/CT before or at least 2 weeks after (optimally 4–6 weeks after)
vaccine administration, if possible [2,4,5].

Conclusions
As COVID-19 vaccination has been rapidly implemented
worldwide, clinicians should be aware of the transient
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Introduction

compatible with rosacea. The unilateral distribution of the

Rosacea is a common and chronic inflammatory skin

sion. We referred the patient for additional testing, including

condition of clinical heterogeneity and intriguing pathophys-

an MRI of the brain, which demonstrated a demyelinating

iological mechanisms. Herein, we report a case of unilateral

plaque at the trigeminal root entry zone consistent with tri-

rosacea in a patient with multiple sclerosis.

geminal neuralgia secondary to multiple sclerosis (Figure 2).

dermatosis was suggestive of pre-existing neurological le-

She was put on natalizumab and bolus steroid therapy. The

Case presentation

pain has decreased. However, the rosacea got worse, probably because of corticosteroids.

A 37-year-old woman presented to the dermatology
department with a 2-year history of facial unilateral redness
and paroxysmal pain. Over the last 2 years, she received

Conclusion

multiple treatments, such as ivermectin cream, doxycycline

Despite its high prevalence, the underlying pathophysiology

and metronidazole gel, without any benefit. Her facial der-

of rosacea remains unclear. This observation highlights the

matosis presented as unilateral persistent erythema with

complexity of the disease contributing mechanisms. Indeed,

multiple papules and pustules strictly confined to the right

it describes a distinct variant of the disease denominated

side (Figure 1). The skin biopsy revealed a perivascular and

neurogenic rosacea, presented with unilateral arrangement

perifollicular inflammatory infiltrate consisting of lym-

and associated with an autoimmune disease. The patho-

phocytes, neutrophils with the presence of demodex mites,

physiological mechanisms implicated in the development of
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Figure 1. (A) Unilateral rosacea confined to the right hemiface. (B) Right lateral aspect evidencing erythema and papulopustules. (C)_Slight
erythema on the left side.

often in patients with neurological or neuropsychiatric conditions, including complex regional pain syndrome, essential
tremor, depression and obsessive-compulsive disorder [2].
Dysesthesia secondary to neuronal injury was commonly reported and was associated with classical rosacea signs [2].
It is well known that patients suffering from rosacea have
an increased of developing a number of auto-immune diseases, including multiple sclerosis. Yet, it is also important
to notice that trigeminal neuralgia, attributed to multiple
sclerosis, may explain the neurogenic inflammation leading
to such skin condition as well as the unilateral arrangement
of the lesions. Our case may also reflect a regional destabilization of the neuroimmunocutaneous system induced by
multiple sclerosis. This hypothesis fully represents the concept of immuno-compromised district (ICD) [3,4]. ICD, a
newly introduced pathogenic concept, stipulates that several
different factors are likely to create a privileged cutaneous
district, which explains the segmental presentation of many
skin disorders, including bullous pemphigoid, pemphigus,
lichen planus, discoid lupus erythematosus, drug eruptions
Figure 2. Neuroimaging findings in our patient with
gadolinium-enhanced T1-weighted image on the axial plane that
shows a hyperintense pontine lesion at the right trigeminal nerve
zone.

and acne [4-6]. Trigeminal neuralgia attributed to multiple
sclerosis, in analogy with the aforementioned facial nerve
palsy, could locally alter the immune response and induce
the occurrence of rosacea following the neurologically impaired facial side.

rosacea include dysregulation of the innate immune system,

Regardless of the etiopathogenic mechanisms of rosacea,

imbalance of commensal skin microbiota, and abnormal

the interaction between the skin and the immune and ner-

neurovascular signaling [1]. Neurogenic rosacea, a recently

vous systems is currently well established, with rosacea

described rosacea subtype, demonstrates the role of local

being one of the established examples involving these var-

neural-associated mediators dysregulation in the patho-

ious systems. The systematized arrangement of a dermato-

physiology of the dermatosis [2]. Moreover, it occurs more

sis that is strictly confined to a specific area may refer to

2
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the “immunocompromised district” concept, and thus promoting investigations into possible immunocompromising
factors. Further research is clearly needed to better describe
the underlying patho-physiologic characteristics and to identify additional effective treatment methods”.
Acknowledgment: We thank the patient for granting permission to publish this information (the patient in this manuscript has given written informed consent to publication of
her case details). We are also indebted to B
 adreddine Sriha,
MD, PhD, Department of Pathology, Farhat Hached
Hospital, University of Sousse, for his interpretation of

the skin biopsies. He received no compensation for his
contributions.
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Case presentation

features in this phenomenon have been reported as the pig-

A 34-year-old male with a personal history of atopic ec-

dotted vessels associated with crust, without changes in the

zema attended his annual digital dermoscopic control with

dermoscopic features of the involved melanocytic lesions [2].

a three-week flare-up of atopic dermatitis. On examination,

However, in our patient the dermoscopic changes affected

he had scaly erythematous and eczematous plaques at the

all the surface of the nevi and not all of them had clinical

back and the flanks. Comparing the dermoscopic images we

eczema. These changes are not consistent with previous de-

observed a global attenuation of the reticular pattern, even

scriptions of the Meyerson nevi.

mented pattern - reticular and/or globular - encircled by

close to disappearance in some areas, and a pink-reddish col-

It is known that in the reticular pattern, the pigmented

oration background in several nevi (Figure 1). We appreci-

lines correlate with the inter-papillar ridges and the holes of

ated these changes in nevi located in areas affected with the

the network correspond to the dermal papillae. Thus, these

atopic dermatitis flare-up but also in nevi in healthy skin.

dermoscopic findings may be explained by the histopathologic changes found in atopic dermatitis. Acute lesions of

Teaching point

dermatitis show epidermal spongiosis and a perivascular in-

The Meyerson phenomenon consists of an eczematous halo

may be responsible for the attenuation of the reticular pat-

surrounding a melanocytic lesion [1]. The dermoscopic

tern and the pink-reddish background coloration.
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filtrate around vessels in the papillary dermis. These changes

1

Figure 1. Three examples of the dermoscopic findings in nevi before (A, C, E) and during (B, D, F) the
atopic dermatitis episode.
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Case presentation
An 80-year-old male was referred to the Dermatology De-

Therefore, both confocal microscopy and histopathology
were compatible with lichen planus-like keratosis (LPLK).

partment for a pigmented lesion on his right arm that had
been present for over twenty years but had rapidly grown
and become more pigmented in the last three months. Physi-

Teaching point

cal examination showed a 10 mm dark, bluish-brown plaque

The diagnosis of seborrheic keratosis is typically straightfor-

and dermoscopy revealed a multicomponent pattern with

ward. However, in cases of regression, also known as LPLK,

multiple colors and pseudopods (Figure 1B). Reflectance

these lesions may mimic melanoma or other malignancies

confocal microscopy was performed, and the most prom-

[1]. Dermoscopic findings of lichenoid keratosis change

inent findings were a regular epidermal architecture, rem-

as regression progresses, and several patterns have been

nants of cord-like pattern in the dermoepidermal junction,

described, such as light-brown or gray pseudo-networks,

and abundant aggregates of plump-bright cells in the pap-

annular-granular structures and blue-gray globules [2]. We

illary dermis, corresponding to melanophages (Figure 1C).

present a case in which some of those features were pres-

An excisional biopsy was performed, and histopathological

ent, but were accompanied by other structures than have not

analysis showed epidermal hyperplasia with hyperkeratosis,

been described yet in LPLK and that can be very misleading,

vacuolar-interface dermatitis, and a dense dermal infiltrate

such as pseudopods and blue-gray veil. Confocal microscopy

of melanophages and lymphocytes. SOX10 stain high-

was particularly useful in this challenging case, and diagno-

lighted dermal melanophage-aggregates (Figure 1, D and E).

sis was confirmed by histopathology.
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1

Figure 1. (A) Physical examination showed a 10 mm bluish-brown plaque. (B) Dermoscopy revealed a multicomponent pattern with multiple colors, and asymmetrically distributed blue-gray globules. Moreover, diffuse peripheral projections coalescing into pseudopods were
observed on the left bottom side, and blue-gray veil and annular-granular structures in the center. (C) Reflectance confocal microscopy
showed remnants of cord-like pattern, and aggregates of small-bright particles in the papillary dermis, corresponding to melanophages.
(D) Histopathology, H&E 200x. Epidermal hyperplasia with hyperkeratosis, vacuolar-interface dermatitis and a dense dermal infiltrate of
melanophages and lymphocytes. (E) SOX10 (Sry-related HMg-Box gene 10), 400x. Absence of melanocytic hyperplasia, and dermal melanophage-aggregates can be observed.
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Case presentation

xanthogranuloma (NX) was suspected. A full laboratory

A 52-year-old woman referred to our skin cancer unit for

biopsy, CT scan of the orbital region and urine examination.

the presence of yellow periorbital plaques that enlarged

Tests revealed an IgG paraproteinemia without bone

over the past decade. Based on the clinical and dermoscopic

involvement and, based on skin biopsy, the diagnosis of NX

presentations (Figure 1), a clinical diagnosis of necrobiotic

BRAF wild type was confirmed.

workup was performed including skin and bone marrow

Figure 1. (A) Clinical appearance of necrobiotic xanthogranuloma showing eyelid and periorbital yellow plaques. (B) D
 ermoscopic f eatures
of XN showing yellow structureless areas that correspond to the presence of histiocytes in the dermis. (C) H&E histological detail showing
foamy histiocytes in the dermis.
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Teaching Point
Necrobiotic xanthogranuloma is a rare manifestation of
non-Langerhans histiocytosis and it is often associated with
monoclonal gammopathy.
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Case presentation

Teaching point

A 12-year-old girl was observed for a new asymmetric pink and

Atypical Spitz nevi represent an intermediate category of

black papule on her back. Dermoscopy revealed a multicom-

melanocytic lesions whose differentiation from melanoma is

ponent pattern with pink pigmentation, and blue-white veil.

difficult because of overlapping features [1]. RCM represents

By reflectance confocal microscopy (RCM) overall asymmetry

a noninvasive diagnostic add-on, but RCM features of atypi-

was noted. Irregular honeycomb pattern of the epidermis and

cal Spitz tumors are not well characterized [1,2].

compact dermal nests, matching the pink pigmentation area

Confocal features that may help to differentiate Spitz

were evident while, in the blue-white veil dermoscopic area,

nevi from melanoma have already been identified [2]; how-

multiple superficial dendritic cells and an irregular meshwork

ever, a study from Guida et al stated that RCM was not

pattern at the dermal-epidermal junction were seen. Consid-

useful in lesions with multicomponent or unspecific dermo-

ering these findings, surgical excision was performed. Histo-

scopic patterns since many “malignant” features were shared

pathological examination disclosed an asymmetric compound

between both entities [1]. We are able to overcome this gap

proliferation of melanocytic epithelioid cells. Its junctional

if we consider the patient age when evaluating a spitzoid le-

element was predominantly nested, whereas the dermal as-

sion. Besides that, this case illustrates the RCM features of

pect was highly cellular with fascicles of slightly pleomorphic

an atypical Spitz nevus with an impressive dermoscopic and

epithelioid cells throughout the entire dermis. These findings

histopathological correlation.

favored the diagnosis of atypical Spitz nevus.
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1

Figure 1. Spitz nevus. (A) Clinical picture: asymmetric 1cm diameter papule with uneven pink and black color. (B) Dermoscopy picture:
multicomponent pattern with irregular brown and pink pigmentation, and blue-white veil. (C) Confocal microscopy picture: C1 - epidermal
honeycombed structures and thin dermal papillae; C2 - irregular meshwork pattern at the dermal-epidermal junction and associated areas of
totally disarranged papillary contours owing to multiple bright fusiform cells with dendrites (white asterisks). (D) Histopathological pictures:
D1 - Overall asymmetric polypoid-like melanocytic compound proliferation with an important deep component. The junctional element of
the lesion is predominantly nested while the dermal aspect is highly cellular (white asterisk) (H&E, x25). D2 - Higher magnification showing
the cellular dermal component of slightly pleomorphic epithelioid cells organized in fasciles. These cells immunostaining for HMB-45 was
positive throughout the entire dermis (H&E, x100).
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Case presentation

stroma containing spindle cells (Figure 1C). Immunohisto-

A 45-year-old man was referred to dermatology consulta-

were positive, while human herpesvirus 8 was not detected.

chemical tinctions for Factor XIIIa (Figure 1D) and for CD68

tions for evaluation of a pigmented lesion on the left leg. The
lesion appeared at the incision site of a varicose vein surgery
performed one year prior.

Teaching point

Clinical examination revealed an indurated 12 mm brown

Aneurysmatic dermatofibroma represents approximately

plaque (Figure 1A). Dermoscopy showed at the center white

1.7% of all types of dermatofibromas [1]. Like any derma-

network surrounded by bluish areas and a rainbow pattern,

tofibroma, this subtype may appear after local trauma. Its

and at the periphery a homogeneous brown color (Figure 1B).

clinical diagnosis can be difficult due to its resemblance to

Histopathological examination revealed blood-filled spaces

malignant tumors, such as Kaposi sarcoma, angiomatoid

with peripheral hemosiderin deposits, and a dense collagenous

malignant fibrous histiocytoma and melanoma [2].

Image Letter | Dermatol Pract Concept. 2022;12(4):e2022149

1

Figure 1. (A) Clinical examination of the lower limbs. The hematoma on the right leg is unrelated to the reason for consultation.
(B) Multi-component dermoscopic pattern composed of central white stripes with rainbow areas, and a peripheral brown network.
(C) Dense tumoral stroma with congested blood vessels; the epidermis shows basal layer hyperpigmentation, acanthosis and hyperkeratosis. (D) diffuse positivity for factor XIIIa throughout the tumor.
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Case presentation

Teaching point

A 12-year-old girl presented for a routine examination

Typical for children Spitz nevi usually occur as a solitary,

with a 4-mm oval-shaped dark brown papule on the

rapidly growing, pink nodule on the face [2]. This case

right temple which slowly grew since her early childhood

represents a less common presentation of Spitz nevus in

(Figure 1A). Dermoscopy showed a homogenous half-blue

childhood, with changes extremely extended in time.

and half-brown presentation (Figure 1B 20x, FotoFinder
GmBH). The lesion has changed subtly within two years
(Figure 1C). After three years, the lesion displayed a uniform
blue-brown color with streaks distributed at the periphery
(Figure 1D). The high magnification dermoscopy revealed
peripherally distributed brown roundish cells [1] (Figure 1E,
F, 400x, FotoFinder GmBH). The patient underwent excision
of the lesion and histopathological diagnosis of Spitz nevus
was established. The consent to publish data has been obtained from the patient’s parents.
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Figure 1. (A) The clinical presentation of the nevus - a 4-mm oval-shaped dark brown papule. (B) Dermoscopic image of the nevus at the first
visit with a homogenous half-blue and half-brown presentation. (C) Subtle changes in dermoscopic features of the nevus after two years, with
streaks appearing in the upper left quadrant (claret asterisks). (D) Dermoscopic image of the nevus after three years with uniform blue-brown
color with streaks distributed at the periphery (green asterisks). (E and F) High magnification dermoscopic image of the lesion revealed
blue-grey background with distinctive brown oval structures corresponding to the hair follicles (blue arrows) and peripherally distributed
brown roundish cells corresponding to peripheral streaks (red arrows).
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Case presentation

(Figures 1, B and C), consistent with the diagnosis of eccrine
angiomatous hamartoma (EAH).

A 45-year-old woman presented with a 2-month history
of progressive tenderness at the tip of the left first toenail.
Clinical examination showed no gross abnormalities within

Teaching Point

and beneath the nail plate. Nail plate dermoscopy revealed

EAH is a rare, benign combined eccrine and vascular

longitudinal yellowish-brown to yellowish-red areas with no

malformation located mainly on the limbs, rarely in sub-

remarkable changes in the nail plate, lunula, or proximal nail

ungual areas. To our knowledge, this is the first report on

fold (Figure 1A). Histologic examination showed increased

nail plate dermoscopic descriptions of EAH. The presence

number of eccrine glands with irregular, dilated blood vessels

of yellowish-brown to yellowish-red areas may reflect the
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1

Figure 1. (A) Nail plate dermoscopy revealed yellowish-brown to yellowish-red areas, which are arrayed longitudinally under the nail plate.
(B, C) Histopathology showed the hamartomatous presentation of the lobules of the eccrine glands accompanied by abnormally dilated
vessels. (H&E stain; original magnification: B, ×4; C, ×20.)

numerous dilated eccrine glands and clusters of dilated capillaries among and around the eccrine glands, which could be
helpful in its diagnosis [1,2].
Acknowledgments: We thank Editage (www.editage.com)
for English language editing.

2

References
1. García García SC, Saeb Lima M, Villarreal Martínez A, et al.
Dermoscopy of eccrine angiomatous hamartoma: The popcorn
pattern. JAAD Case Rep. 2018;4(2):165–167. DOI: 10.1016/J.
JDCR.2017.08.014. PMID: 29387774.
2. Kelati A, Chiaverini C, Giacchero D, Ilie M, Lacour JP, Bahadoran P. Dermoscopy of eccrine angiomatous hamartoma: The
spitzoid pattern. JAAD Case Rep. 2018;4(8):835–836. DOI:
10.1016/J.JDCR.2018.06.026. PMID: 30238051.

Image Letter | Dermatol Pract Concept. 2022;12(4):e2022161

Cobblestone-like Skin
Laura Macca1, Luca Di Bartolomeo1, Claudio Guarneri2
1 Department of Clinical and Experimental Medicine, Section of Dermatology, University of Messina, Messina, Italy.
2 Department of Biomedical and Dental Sciences and Morphofunctional Imaging, Section of Dermatology, University of Messina,
Messina, Italy.

Citation: Macca L, Di Bartolomeo L, Guarneri C. Cobblestone-like skin. Dermatol Pract Concept. 2022;12(4):e2022200.
DOI: https://doi.org/10.5826/dpc.1204a200
Accepted: March 2, 2022; Published: October 2022
Copyright: ©2022 Macca et al. This is an open-access article distributed under the terms of the Creative Commons AttributionNonCommercial License (BY-NC-4.0), https://creativecommons.org/licenses/by-nc/4.0/, which permits unrestricted noncommercial use,
distribution, and reproduction in any medium, provided the original authors and source are credited.
Funding: None.
Competing interests: None.
Authorship: All authors have contributed significantly to this publication.
Corresponding author: Claudio Guarneri, MD, Department of Biomedical and Dental Sciences and Morphofunctional Imaging, Section of
Dermatology, University of Messina, Messina, Italy C/O A.O.U.P. “Gaetano Martino”, via Consolare Valeria, 1 – 98125 Messina (Italy);
Phone number: +390902212894. Fax number: +390902927691. E-mail: cguarneri@unime.it

Case presentation

Teaching point

A 55-year-old Caucasian man who was positive for obesity,

ENV is an uncommon dermatological disorder character-

hypertension and congestive heart failure presented for a

ized by hyperkeratotic, verrucous, and papillomatous pro-

sixteen-months history of recurrent lower limbs swelling with

jections [1]. Keong described it as “a non-filariasis chronic

progressive thickening of the skin. Clinical examination re-

lymphedema, causing disfigurement of the extremities, and

vealed lymphedema with deformed fibrotic enlargement of

it will lead to recurrent infections and disabilities” [2]. The

the extremities. Brownish pigmentation, with generalized li-

diagnosis is based on anamnesis and peculiar skin modifi-

chenification (Figure 1A) and cobblestone-like papules and

cations [1]. Differential diagnosis includes venous stasis

nodules on the lower two thirds of both legs were also nota-

dermatitis, pretibial myxedema and filariasis [1]. Several

ble (Figure 1B). Swabs from some ulcerated lesions of the left

therapeutic options have been described in literature such

pretibial area were obtained, but cultures did not show any

as skin care, weight reduction, compressive medications and

pathogens growth. Histological examination of a nodular le-

physiotherapy [2]. Oral retinoids, surgery, and antimicrobi-

sion showed hyperkeratosis, parakeratosis, and acanthosis of

als for super infections have also been used [1]. The unique

the epidermis, as well as edema and dilated lymphatic spaces

target of the therapy is represented by restoring function and

in the papillary and reticular dermis. No neoplastic changes

reducing physical disability. As chronic lymphedema could

were found. Diagnosis of elephantiasis nostras verrucosa

be the antechamber of lymphangiosarcoma, long-term fol-

(ENV) was made upon clinical and histopathological findings.

low-up is highly recommended [2].
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Figure 1. (A) Lymphedema of the lower extremities, with brownish pigmentation and generalized thickening of the pretibial skin. (B) Close view of cobblestone-like papules and nodules on the lower two-thirds
of left leg.
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Case presentation

dermo-epidermal junction on histopathology. A well-defined

A 32-year-old male was diagnosed with recurrent erythema

as structureless homogenous pink-white area obliterating

multiforme secondary to orolabial herpes. Dermoscopy

the normal pigment network and correlates with papillary

(polarised light, Dermlite DL4) of evolving targetoid lesions

oedema on histopathology.

is shown in Figure 1.

urticaria-like erythematous plaque is seen on dermoscopy

We discovered that, in the absence of treatment, the size of
individual lesions increases as the time since the onset of the

Teaching point

lesion increases. This is associated with dermoscopic feature

The central ruptured vesicle is seen as a central circular

and clods, that we have termed as "splash of ink" appear-

yellowish-pink area on dermoscopy and correlates with

ance in fully evolved targetoid lesions, which could indicate

subepidermal split on histopathology. The black pigmenta-

ongoing damage to basal keratinocytes and melanocytes and

tion is seen as brown-black colored dots and clods on der-

thus disease activity. Dermoscopy can be used to determine

moscopy and correlates with necrotic keratinocytes along

the relative age of targetoid lesions. The size of the targetoid
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of increase in the number and density of black-brown dots

1

Figure 1. (A) A 32-year-old male presented with erythema multiforme presented with multiple targetoid lesions (white arrow) and
post-inflammatory hyperpigmented patches (green arrow). Dermoscopy (polarised light, Dermlite DL4) of targetoid lesions of erythema
multiforme: newest lesion - onset one day back (B), onset two days back (C) and oldest lesion - onset three days back (D). Yellow a rrow:
Central circular yellowish-pink area, black arrow: Brown-black colored dots and clods clustered regularly at center with irregular distribution
at periphery, red arrow: Structureless homogenous pink-white area obliterating normal pigment network, blue arrow: pigmented reticular
lines (pigment network) of normal skin.

lesion and the size of “splash of ink” appearance indicates the
evolution of the individual lesion. Targetoid lesions with the
earliest onset will have largest size and “splash of ink” appearance and vice-versa. We believe that regardless of the cause
of EM, its morphological appearance will be consistent in all
cases, and treatment will result in fading of “splash of ink” appearance. However, further studies are needed to validate this.
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Case presentation

Teaching Point

A 65-year-old female presented with a 2-week history of

Acute cutaneous lupus erythematosus (ACLE) is a sub-

swelling erythema (10 cm × 8 cm) on her left cheek, with-

category of LE-specific skin disease, which is usually di-

out pruritus, pain, or systemic complaints (Figure 1A).

agnosed based on typical lesions. Because the ACLE has

Dermoscopy showed some whitish scales, mixed vascular


less cutaneous involvement, it is essential to identify such

pattern, and remarkable white rosettes on a pinkish reddish

lesions early for appropriate interventions promptly. White

background (Figure 1B). Skin biopsy of the lesion revealed

rosettes are not lesion-specific and were reported in many

epidermal atrophy in addition to follicular plugging, obvi-

lesions, including discoid lupus erythematosus (DLE) [1],

ously vacuolar degeneration of the basal layer, and remarkable

while there are few reports of white rosettes in ACLE in the

superficial and deep perifollicular lymphocytic inflammatory

literature. In our case, lots of white rosettes with the same

infiltrate (Figure 1C). After treatment of 200 mg hydroxy-

size, shape, and orientation angle are observed in the same

chloroquine daily, the lesion was relieved entirely in the eighth

field of view.

week. We have obtained informed consent from this patient.
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Figure 1. (A) Unilateral swelling erythematosus patch on the patient’s left face without contralateral involvement. (B) Dermatoscopy of a target lesion (the site highlighted in (A)) shows some whitish scales, mixed vascular pattern (black triangle),
and remarkable white rosettes (black circle) with some white shiny structures (black square) on a pinkish reddish background. (C) Histopathological of the skin biopsy showing follicular plug, superficial and deep perifollicular lymphocytic
infiltrate (H&E×100). (D) Vacuolar degeneration of the basal layer and (E) Remarkable superficial and deep perivascular
and periadnexal lymphocytic infiltrate at higher magnification from the sites highlighted in (C) respectively (H&E×200).
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Case presentation

been present for the last 3 years (Figure 1A). The patient was

A 43-year-old man presented with asymptomatic multiple,

retinopathy and nephropathy.

diagnosed with type 2 diabetes 18 years ago, with associated

bilateral, small, brown macules on pretibial areas which had

Figure 1. (A) Clinical picture. (B) Dermoscopic image shows two central areas (inside blue dotted-line) surrounded by an ill-defined brown peripheral rim. (C) High magnification dermoscopic image. “Ring-like” globular structures can be identified in the brown peripheral rim (black arrows).
Fine scarcely branching linear vessels (white arrows) are separated by blurred grayish-white streaks (*) which look like dusky Wickham striae.
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Dermoscopic evaluation of the lesions revealed a distinctive pattern which was characterized by a one or multiple cen-

Teaching point

tral area/s surrounded by an ill-defined brown peripheral rim

Dermoscopic features of diabetic dermopathy (as described

(Figure 1B). “Ring-like” globular structures could be identi-

above) are different from other diseases that can also pres-

fied in the brown peripheral rim. Finally, central areas dermo-

ent with pretibial pigmented patches, such as early lesions

scopically demonstrated several fine scarcely branching linear

of necrobiosis lipoidica, pigmented purpuric dermatosis or

vessels separated by blurred greyish-white streaks which re-

lichen planus.

sembled dusky Wickham striae (Figure 1C).
The diagnosis of diabetic dermopathy was confirmed by
histopathological assessment. These dermoscopic features show
an excellent correlation with histologic findings [1,2]. Thus, the
greyish-white color of the central area probably corresponds to
increased collagen density and fibroblastic proliferation, and
the fine branching vessels probably are telangiectasias in the
papillary dermis underlying an atrophic epidermis. The brown
peripheral rim can be explained by hemosiderin deposition in
dermis and increased melanin of basal cells.

2
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Case presentation

Teaching point

A 51-year-old patient with metastatic colorectal cancer,

Novel therapies like checkpoint-inhibitors or immuno-

treated with dabrafenib, trametinib and cetuximab, pre-

oncological agents revolutionized treatment in several ad-

sented with the acute onset of yellowish skin lesions. On

vanced malignancies. Consequently, a broad spectrum of

clinical examination, multiple itching, intense yellowish

adverse events in different degrees of severity can occur at

skin swellings on the trunk and extremities were observed.

any time of therapy, even after cessation of treatment.

The unaffected skin, however, was not icteric, contrary to

Urticaria is a very common skin disease; yellow urticaria,

the sclerae (Figure 1 A-C). Besides marked leukocytosis and

however, is a seldom and unusual variant and to date no

elevated liver function parameters (GGT 708 U/L, GOT

more than ten cases are reported since the first report in

80 U/L, GPT 52 U/L) laboratory investigations revealed

1969 and all hitherto reported cases have a hyperbilirubin-

a markedly increased serum bilirubin level (9.55 mg/dl;

emia as definitive cause in common [1,2].

0.1-1.2). Our patient suffered from acute urticaria with
wheals appearing yellowish due to marked elevated serum
bilirubin. An association with the aforementioned drugs in
our case is likely, but urticaria may also be induced by an
inflammatory process in a patient suffering from cancer.
The lesions resolved within a few days under antihistamine treatment, and the skin color of the previous prominent yellowish lesions adapted to that of the surrounding
skin. Due to his underlying disease, the patient died a few
weeks later.
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Figure 1. (A) Clinical image showing the left arm with multiple yellowish skin swellings. (B) Close up. (C)Yellow-colored sclerae.
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Introduction

Due to the patient decision of denying surgery, we
decided to perform a cycle of 4 sessions of conventional

A 37-year-old male patient with a verrucous lesion affecting

photodynamic therapy (C-PDT), using methyl aminolevuli-

the second finger of the left hand, present for about 3 months.

nate (MAL) (METVIX® cream, Galderma Medical Solutions)

Medical history revealed HIV infection, Kaposi sarcoma, anal

under occlusion for three hours. The lesion was irradiated by

squamous cell carcinoma (SCC) and muco-cutaneous leish-

a red light-emitting diode lamp (Aktilite CL128®, Galderma,

maniasis. The diagnosis of microinvasive subungual SCC was

wavelength 630 nm), at 80 mW/cm2 for 12 minutes. The

made with a punch biopsy. The patient denied radical surgery

procedure was repeated 4 times at one-week intervals. After

and a conservative shaving was performed. Eight months

the first step we observed a partial improvement (Figure 1,

later, the lesion relapsed (Figure1, A and B). The d
 iagnosis of

C and D) After the fourth C-PDT step, the lesion had almost

recurrent subungual SCC was made by p
 athology. An X-ray

completely disappeared (Figure 1, E and F). The patient did

of the finger excluded a bone involvement.

not relapse 6 months after last C-PDT session.
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Figure 1. (A) clinical presentation of recurrent subungual squamous cell carcinoma (SCC) on the second finger of the left hand.
(B) Dermoscopy of the verrucous lesion, with hyperkeratosis and dotted vessels. (C) Recurrent subungual SCC after the first step of
conventional photodynamic therapy (C-PDT). (D) Dermoscopy of the lesion after the first step of C-PDT. (E) Recurrent subungual SCC
after the fourth step of C-PDT. (F) Dermoscopy of the lesion after the fourth step of C-PDT.
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Teaching point
PDT is a safe, non-invasive therapy, with good cosmetic
results, for several dermatologic conditions, such as actinic
keratosis and superficial non-melanoma skin cancer [1-2].
We hypothesize that C-PDT may be a promising therapy
for high-risk recurrence SCC, especially in acral sites, leading to a rapid healing process and being at the same time a
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well-tolerated, less painful procedure.
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