
specific of COVID-19, as well as they may occur in many viral

disorders and drug reactions.5,6,7 This large sample allowed the

analysis exclusively of the COVID-19-confirmed cases, minimiz-

ing validation bias. Furthermore, the results from suspected/

awaiting confirmation patients were comparable (data not

shown).

The main limitation of this study was that the patients were

not examined by a dermatologist, although we provided clinical

images to minimize this bias. Additionally, livedoid/necrotic

lesions were associated with worse clinical outcomes,1 neverthe-

less, deceased patients were not evaluated, and just 4.3% of

patients needed intensive care, probably leading to the underes-

timation of this feature.

Despite the skin lesions are highly non-specific, skin may be a

clue for COVID-19 diagnosis, especially in low-symptomatic

patients.
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COVID-19 in patients with
cutaneous immune-mediated
diseases in The Netherlands:
real-world observational data
Editor

Literature about COVID-19 infections in patients with chronic

inflammatory (skin) diseases treated with or without systemic

therapy is scarce and controversial.1–6 Therefore, we aimed to

investigate the incidence and clinical course of COVID-19

related symptoms and the effect on clinical and psychological

symptoms in patients with atopic dermatitis (AD) and psoriasis

vulgaris (PsO). We conducted a questionnaire-based cross-

Table 2 Prevalence of the main mucocutaneous manifestations self-reported by the 1429 Brazilian patients confirmed COVID-19,
according to the main demographic variables

Mucocutaneous manifestations Sex Skin colour Age group (years old)

Female Male White Non-white <30 31–60 >60

Pruritus sine materia – n (%) 94 (10) 42 (8) 86 (9) 50 (12) 23 (9) 101 (10) 12 (10)

Urticariform lesions – n (%) 20 (2) 11 (2) 27 (3) 4 (1) 8 (3) 18 (2) 5 (4)

Morbilliform exanthem – n (%) 62 (7) 24 (5) 68 (7) 18 (4) 16 (6) 58 (6) 12 (10)

Pseudo-chilblain – n (%) 15 (2) 4 (1) 18 (2) 1 (0) 4 (2) 10 (1) 5 (4)*

Aphthous ulcers – n (%) 97 (10) 37 (7) 94 (9) 40 (10) 25 (10) 99 (10) 10 (8)

Palmar erythema – n (%) 14 (2) 4 (1) 11 (1) 7 (2) 7 (3) 10 (1) 1 (1)

Papulovesicles – n (%) 46 (5) 15 (3) 44 (4) 17 (4) 19 (7)* 35 (3) 7 (6)

Lower limb purpura – n (%) 31 (3) 9 (2) 25 (3) 15 (4) 8 (3) 26 (3) 6 (5)

Scalp erythema/ scaling – n (%) 71 (8) 27 (5) 58 (6) 40 (10)* 19 (7) 72 (7) 7 (6)

*P < 0.05 (adjusted by sex, colour and age group).
Bold values indicates papulo-vesicles were more common in patients under 30 years-old, pseudo-chilblains were more common in elderly, and scalp scaling/
erythema in non-white individuals.
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sectional study at the Department of Dermatology of the Eras-

mus MC University Medical Center (The Netherlands) between

28th May 2020 and 23th June 2020. Adult AD and PsO patients

(n = 1132) received an online questionnaire concerning the per-

iod from March 1st. We investigated the presence and course of

COVID-19 related symptoms, test for SARS-CoV-2, contact

with (suspected) COVID-19 infected individuals, consultation

of a physician, changes in AD/PsO treatment, effect on the sever-

ity of their skin disease, level of stress/anxiety, the experienced

vulnerability and satisfaction with the information provided by

the hospital during the pandemic.7,8 In total, 611 respondents

(611/1132; 54%) completed our questionnaire (Table 1). The

majority of respondents (55%) used systemic treatment includ-

ing systemic immunosuppressants and immunomodulators.

Forty-four percent (n = 270) of the respondents experienced at

least 1 symptom that might be suggestive of COVID-19, which

disappeared within 1 week in 46% of the respondents. The most

frequently reported symptoms were headache (n = 138), rhinor-

rhoea (n = 115), myalgia (n = 97) and fever (n = 37) (Table 1,

Fig. 1). There was no significant difference in the number, nature

and duration of symptoms in respondents with or without sys-

temic therapy. Overall, 10–15% of the respondents who reported

symptom(s) had close contact with a (suspected) COVID-19

case. In total, 3 respondents (0.5%) tested positive for SARS-

CoV-2, which is comparable to the infection rate in the general

Dutch population (0.3%).9 Ninety-six percent (n = 584) of the

respondents was not tested for SARS-CoV-2, and 4% (n = 24)

tested negative. Eighty-three respondents contacted a physician,

resulting in 1 hospitalization. Additionally, 24% (n = 62) of the

respondents reported improvement, 50% (n = 130) did not

Table 1 Respondent characteristics and COVID-19 symptoms, diagnostics and psychological burden amongst respondents with and
without systemic therapy

Results Total
(N = 611)

Respondents
without systemic
therapy (N = 272)

Respondents with
systemic therapy
(N = 399)

Sig.

Age, year (median, IQR) 45 (29.0–55.0) 44 (30.0–59.8) 47 (33.0–58.0) 0.282†

Male, no (%) 317 (51.9) 160 (59) 157 (46) 0.002†

Diagnosis

Atopic dermatitis 347 (56.8) 177 (65.1) 170 (50.1) 0.124†

Psoriasis vulgaris 264 (43.2) 95 (34.9) 169 (49.9) 0.002†

Number of symptoms

No symptoms, no (%) 341 (55.8) 147 (54.0) 194 (57.2) 0.431†

1–2 COVID-19 symptoms, no (%) 154 (25.2) 72 (26.5) 82 (24.2) 0.519†

>2 COVID-19 symptoms, no (%) 116 (19.0) 53 (19.5) 63 (18.6) 0.778†

Symptoms suggestive of COVID-19

Fever, no (%) 37 (6.1) 15 (5.5) 22 (6.5) 0.616†

Cough, no (%) 91 (14.9) 39 (14.3) 52 (15.3) 0.730†

Myalgia, no (%) 97 (15.9) 47 (17.3) 50 (14.7) 0.395†

Hyposmia, no (%) 34 (5.6) 19 (7.0) 15 (4.4) 0.170†

Dyspnoea, no (%) 81 (13.3) 38 (14.0) 43 (12.7) 0.641†

Chest pain, no (%) 40 (6.5) 17 (6.3) 23 (6.8) 0.791†

Headache, no (%) 138 (22.6) 63 (23.2) 75 (22.1) 0.760†

Sore throat, no (%) 78 (12.8) 37 (13.6) 41 (12.1) 0.579†

Nausea/Diarrhoea, no (%) 45 (7.4) 23 (8.5) 22 (6.5) 0.355†

Rhinorrhoea, no (%) 115 (18.8) 47 (17.3) 68 (20.1) 0.382†

Duration of symptoms*

< 1 week, no (%) 124 (45.9) 52 (41.6) 72 (49.7) 0.185†

1–2 weeks, no (%) 28 (10.4) 11 (8.8) 17 (11.7) 0.432†

2–3 week, no (%) 22 (8.1) 8 (6.4) 14 (9.7) 0.330†

>3 weeks, no (%) 33 (12.2) 17 (13.6) 16 (11.0) 0.521†

Symptoms are still present, no (%) 47 (17.4) 28 (22.4) 19 (13.1) 0.045 †

Symptoms are occasionally present, no (%) 16 (5.9) 9 (7.2) 7 (4.8) 0.410†

Test for COVID-19

Not tested, no (%) 584 (95.6) 256 (94.1) 328 (96.8) 0.115†

Tested negative for COVID-19, no (%) 24 (3.9) 15 (5.6) 9 (2.7) 0.069†

Tested positive for COVID-19, no (%) 3 (0.5) 1 (0.4) 2 (0.6) 0.584§
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Table 1 Continued

Results Total
(N = 611)

Respondents
without systemic
therapy (N = 272)

Respondents with
systemic therapy
(N = 399)

Sig.

Changes in skin disease¶,††

Significantly improved, no (%) 27 (10.4) 13 (10.7) 14 (10.2) 0.909†

Slightly improved, no (%) 35 (13.5) 16 (13.1) 19 (13.9) 0.859†

Unchanged, no (%) 130 (50.2) 60 (49.2) 70 (51.1) 0.758†

Slightly worsened, no (%) 56 (21.6) 26 (21.3) 30 (21.9) 0.909†

Significantly worsened, no (%) 11 (4.2) 7 (5.7) 4 (2.9) 0.262†

Level of stress‡‡

None, no (%) 156 (26.1) 69 (25.8) 87 (26.4) 0.885†

Slightly, no (%) 301 (50.4) 127 (47.6) 174 (52.7) 0.210†

Mild, no (%) 69 (11.6) 34 (12.7) 35 (10.6) 0.419†

Moderate, no (%) 54 (9.0) 26 (9.7) 28 (8.5) 0.596†

Extreme, no (%) 17 (2.8) 11 (4.1) 6 (1.8) 0.093†

Experienced vulnerability in COVID-19 pandemic§§

No 411 (67.3) 225 (82.7) 186 (54.9) 0.000†

More susceptible for COVID-19 128 (20.9) 23 (8.5) 105 (31.0) 0.000†

More severe clinical course of COVID-19 47 (7.7) 8 (2.9) 39 (11.5) 0.000†

Satisfaction with provided information (scale 1–5, median, IQR) 4.0 (3.0–4.0) 3.0 (3.0–4.0) 4.0 (3.0–4.0) 0.000‡

Predictive value of symptoms (univariate association with test positivity)**: Fever, Prev. 78%, OR 2.7; Cough, Prev. 57%, OR 1.0; Hyposmia, Prev. 25%, OR
23.0; Dyspnoea, Prev. 23%, OR 1.0; Myalgia, Prev. 17%, OR 6.9; Headache, Prev. 13%, OR 3.5; Sore throat, Prev. 12%, OR 0.5; Chest pain, Prev. 7%, OR
unknown; Nausea/Diarrhoea, Prev. 6/10%, OR 1.9; Rhinorrhoea, Prev. 8%, OR 1.2 (ref. 10). IQR, interquartile range; Sig, significance.
†Chi-square Test, ‡Not normally distributed, Mann–Whitney test, §Fisher’s Exact Test. ¶Only recorded in patients reporting symptoms possible related to
COVID-19 (n = 270). ††Missing data: n = 11 (4%); ‡‡Missing data: n = 14 (2%); §§Multiple answers possible, 41 respondents have chosen the option ‘other,
(comment field)’ (7%).
Bold indicate a statiscally significant difference between both treatment groups.

Figure 1 The most common symptoms
suggestive of COVID-19. The most common
combinations: headache and rhinorrhoea
(61/270; 23%), headache and a cough (61/
270; 23%), headache and myalgia (58/270;
21%), and a cough and rhinorrhoea (60/270;
22%).
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report changes and 26% (n = 67) reported worsening of their

cutaneous clinical condition during presence of symptoms, with-

out significant differences between treatment groups. Most

respondents (85%) did not report changes in AD/PsO treatment.

Twenty-nine percent (n = 175) of respondents felt more suscep-

tible for an infection (with a more severe course), and 74%

(n = 441) of the respondents experienced an increased level of

stress. Respondents with systemic therapy were found to feel

more vulnerable (42%) compared to respondents without sys-

temic therapy (11%) (P < 0.00001). Moreover, our results

showed that respondents with systemic therapy were more satis-

fied with the information concerning COVID-19 provided by the

hospital compared to respondents without systemic therapy. This

might be explained by the information regarding therapy and

COVID-19 that was send only to patients with systemic therapy.

Limitations of this study include the limited number of people

tested for SARS-CoV-2 resulting from limited testing capacity in

the Netherlands during the study period. Therefore, we also

report on COVID-19 related symptoms accompanied by predic-

tive values which are associated with a positive COVID-19 test.10

Furthermore, a recall bias could not be ruled out due to the ret-

rospective design, although it is expected to be the same in both

treatment groups. This study gives more insight into COVID-19

(related symptoms) and the effect of the COVID-19 pandemic in

respondents with inflammatory skin diseases treated with or

without systemic therapy. We did not find significant differences

in the number, nature, and duration of symptoms and infections

between both treatment groups (P > 0.05). This might suggest

that there is no difference in susceptibility for a (severe) COVID-

19 infection in respondents using systemic versus respondents

without systemic therapy, with an increased psychological burden

in respondents with systemic therapy.
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Adverse skin reactions following
different types of mask usage
during the COVID-19 pandemic
Dear Editor,

Since the onset of the COVID-19 pandemic, an abrupt beha-

vioural change in the form of the widespread wearing of masks

has become prominent.1 Wearing a mask is beneficial in lower-

ing the risk of virus transmission. However, this measure is also

known to cause various facial skin problems,2,3 and their inci-

dence might differ with the type of mask used.

The primary objective of this study was to determine and

compare the incidences of adverse skin reactions for the mask

types used by the general population during the COVID-19 pan-

demic. This survey study was conducted in Thailand in May

2020, during the national lockdown. Self-administered question-

naires were distributed via an online platform. Healthcare work-

ers were excluded.

A total of 1231 participants completed the questionnaires.

Most respondents were female (73.8%) and aged above 30 years

(72.1%). The most common baseline skin type was oily skin

(45.3%) and mild acne (55.8%). Most participants wore facial

masks for less than 4 h per day (53.8%). As to the type of mask,
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