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Abstract

During the SARS-COV-2 pandemic, using face masks became mandatory in many

countries. Although evidence suggests that masks can exacerbate several inflamma-

tory skin diseases, few studies focus on their real impact on eczema localized to the

face in atopic dermatitis (AD) patients. The aim of this study is to evaluate facial

eczema prevalence during pandemic and its psychological impact in AD patients pre-

assessed for systemic treatment and/or in therapy with dupilumab. This study

includes 71 patients affected by moderate–severe AD, treated with dupilumab at

SCDU of Dermatology in Novara, Italy. We calculated the number of subjects with

facial involvement in pre- and post-pandemic periods and the related localization

trend. We evaluated, in the two groups, clinical and psychological indicators recorded

at each visit and the score modifications during the observational period. No statisti-

cally significant differences were observed in facial eczema prevalence, between pre-

and post-pandemic periods (p = 0.7618) and in facial eczema remission among the

two groups (p = 0.1903). In post-pandemic period, psychological scores were signifi-

cantly lower (DLQI and HADS respectively with p < 0.0001 and p = 0.0025) and the

reduction in EASI score during observational period was significantly greater

(p = 0.0001). Our analysis revealed a potential protective effect of masks on face

eczema, suggesting that they could enhance dupilumab efficacy. Face masks, cover-

ing sensitive areas, can positively contribute to mental distress in patients with facial

eczema, and being associated with a lower allergic diseases incidence may sustain

dupilumab in reducing AD severity.
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1 | INTRODUCTION

The severe acute respiratory infection caused by SARS-COV-2

(Covid-19), emerged in China in December 2019, and subsequently

spread around the world.1

Because the main SARS-COV-2 transmission route is by respira-

tory droplets, even from asymptomatic and pre-symptomatic

patients,2 one of the control measures to minimize the risk of infec-

tion is the routine use of respiratory protective equipment (RPE), such

as face masks; in particular, surgical masks blocking large particles and

FFP2 face masks blocking almost 95% of 0.3-micron particles.1,3,4

During the pandemic a growing number of countries (including

USA and many European Union areas) introduced the mandatory use

of the face mask in public areas. So, wearing masks quickly became a

daily routine in most countries.1,2

The impact on the skin of this personal protective equipment was

considerable, and several dermatological manifestations associated

with RPE increased in the pandemic context: specific face areas, in

particular cheeks, back of the nose, and ears, have been affected by

adverse skin reactions.2

Han et al3 evaluated changes in skin characteristics after the use

of RPE (KN94 masks—equivalent to European FFP2 masks—and surgi-

cal masks) among health care workers. They observed that skin hydra-

tion, trans-epidermal water loss (TEWL), skin rash, skin temperature,

sebum secretion, and pH, increase over time in RPE-covered areas. In

addition, they observed that after a night without RPE use, an

increase in hydration, TEWL, sebum secretion, and pH persists. These

phenomena can be due to continuous exhalation and prolonged occlu-

sion, resulting in local humidity and sweating increase and leading to

local disruption of the skin barrier, which can contribute to the devel-

opment of various dermatoses related to mask use. In fact, RPE-

covered skin may become more susceptible to various allergens or

chemical irritants contained in facial masks, with an increased risk of

allergic contact dermatitis.1,3

Although the incomplete or absent disclosure of chemicals used

in RPE manufacture probably do not allow to identify many relevant

allergens, among molecules responsible for RPE-related allergic con-

tact dermatitis are described: rubber accelerators and antioxidants,

such as N-isopropyl-N-phenyl paraphenylenediamine (in mask elas-

tics), nickel, and cobalt metal ions (in metal wires to shape face masks),

polyurethanes (in sponge strips), adhesive chemicals, such as methyl

dibromo glutaronitrile, formaldehyde and other preservatives.4,5

Irritant contact dermatitis (ICD), on the other hand, derives from

cytotoxic damage due to direct contact with chemical substances or

physical irritants and its severity depends on irritant and on chronic

exposure. People with atopic history are more susceptible to irritants

because they already have a skin barrier defect. During pandemics,

hands are the most frequent site of work-related ICD, but many

reports show involvement of cheek and nasal dorsum, mainly due to

prolonged mask exposure.4

Furthermore, Hye and Jiade have been shown that increasing pH

levels leads to a loss of both epidermal barrier homeostasis and non-

specific skin antimicrobial defense, with consequent skin irritation and

infections increased risk.3,4 Precisely, the importance of skin integrity,

in terms of both physical and homeostatic barrier and antimicrobial

defense, has led us to hypothesize a positive correlation between face

mask use in atopic dermatitis (AD) patients (intrinsically characterized

by epidermal dysfunction) and the onset of facial eczema during

Covid-19 pandemic.

In particular, the aim of our study is to evaluate the prevalence of

facial eczema in AD patients pre-assessed for systemic treatment with

dupilumab in the Covid-19 phase, and in those already on therapy.

The current Covid-19 pandemic is raising many doubts about the

management of chronic immunosuppressive and target dermatological

therapies. Recently, the European Task Force on Atopic Dermatitis

has not considered dupilumab as a drug able to increase the risk for

viral infections and, thus, should be preferred overconventional sys-

temic immuno-suppressive treatments (cyclosporine, corticosteroids)

during current Covid-19 pandemic.6 As a secondary objective, we set

the analysis of psychological scores, assuming to find worse scores

among the subjects evaluated in the Covid-19 era.

2 | MATERIALS AND METHODS

In our retrospective analysis, we included all the patients aged ≥18

y/o, affected by moderate–severe AD and treated with dupilumab at

the SCDU of Dermatology in Novara, Italy, from 2018 until the end

of 2021.

To assess the Covid-19 pandemic impact on the disease, two dis-

tinct time periods were considered: (i) pre-pandemic, in which pre-

assessment dermatological evaluation, dupilumab initiation and the

16-weeks follow-up visit were performed before April 01, 2020 and

(ii) post-pandemic, which includes patients enrolled after April

F IGURE 1 Graphic representation of the two study groups,
before and after the mandatory use of mask in the population
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01, 2020. This date was chosen to define a cut-off time distinguishing

the phases preceding and following the mandatory mask use

(Figure 1) and were collected from the database of our AD patients.

2.1 | Statistical analysis

First, we calculated the absolute and relative number of subjects with

facial involvement in pre-pandemic and post-pandemic periods. To

analyze if, between the two groups, there were differences in terms

of improvement, worsening, or clinical stability of facial eczema, at

t16, the facial dermatitis localization trend (variation between t0 and

t16) was compared within the two groups of patients, using the Chi-

Square or Fisher Exact test, as appropriate.

In addition, clinical and psychological indicators (EASI, POEM, NRS

sleep, NRS pruritus, DLQI, HADS) relating to the disease and recorded

both at baseline and at follow-up visit were evaluated; we calculated,

with a t-test, score differences at initial visit (t0), both in the pre-

pandemic and in the post-pandemic period, to assess if the two patient

groups presented with different clinical-psychological conditions.

Subsequently, we assessed score modifications from t0 to t16

between the two groups through ANCOVA models.

The significance value was set at two-tailed 0.05 and the analysis

was performed using SAS 9.4 software.

3 | RESULTS

Overall, patients affected by moderate–severe AD treated with

dupilumab at our Division from December 2018 to December 2021

were 71.

Of these, 36 patients underwent evaluation in the pre-pandemic

period (before April 1, 2020) and 28 in the pandemic period (after

April 1, 2020); 7 patients were excluded because their t0 and t16

were, respectively, in the pre-pandemic and post-pandemic period.

So, we included in our study 64 subjects.

First of all, it was investigated for each group the number of

patients with facial involvement at t0; despite the hypothesis that in

the post-pandemic period this condition was more frequent due to

the mask use, no statistically significant differences emerged between

the two periods (p-value = 0.7618). In fact, in the pre-pandemic

group, 29 out of 36 subjects (80.56%) had facial involvement at t0,

compared to 21 out of 28 subjects (75%) in the pandemic group.

Furthermore, it was compared whether the percentages, for each

combination of the second group, differ in terms of statistical signifi-

cance compared to those of the first group. It emerged that, among

patients with facial involvement at t0, remission was obtained in 32%

in the post-pandemic period, compared with approximately 28% in

the pre-pandemic period. However, this difference was not statisti-

cally significant (p-value 0.1903, Table 1).

Table 2 shows clinical indicators (EASI, POEM, NRS pruritus, and

NRS sleep) and psychological indicators (DLQI and HADS) relative to

AD, analyzed between the two groups at t0.

The scores concerning the clinical evaluations were almost homo-

geneous, without statistically significant differences between the two

groups. On the contrary, the scores concerning the psychological

assessments were significantly lower in the post-pandemic period

(DLQI and HADS: respectively, p-value <0.0001 and p = 0.0025, see

Table 2). Particularly, the DLQI and HADS scores were lower by about

10 and 7 points between post- and pre-pandemic, respectively. This

result is not only statistically significant but it points out also a clini-

cally relevant difference.

Finally, we evaluated differences in clinical and psychological

behaviors (in terms of improvement or worsening), from t0 and t16,

between the two study groups. The reduction in the EASI score (and

therefore the clinical benefit as can be seen in Figure 2) between t0

and t16 was significantly greater in the pandemic period with about

4 points lower, while no significant variations were observed as

regards the other parameters (Table 3).

4 | DISCUSSION

Several publications concerning inflammatory skin diseases worsened

by RPE have been recently disclosed in literature.7–11 Notably, face

masks can cause adverse facial dermatoses and exacerbate underlying

dermatology conditions, like acne, rosacea, and seborrheic

dermatitis.7–9 However, very few studies focus on the impact of

masks on face eczema in AD patients. It is universally known that AD

pathophysiology is based on skin barrier dysfunction12 and can there-

fore be speculated a possible correlation between prolonged face

mask use, during pandemic, and the onset of facial eczema in AD

patients. Based on these assumptions we compared patients affected

by moderate/severe AD under treatment with dupilumab at our Clinic

in the pre-pandemic and pandemic period.

Considering current studies,7–11 we might have expected a higher

prevalence of patients with facial eczema in the group taken in charge

and treated in the post-pandemic period, because of mask use; how-

ever, our analysis did not reveal statistically significant differences

between the two periods (p-value = 0.7618). This result is, however,

only apparently in contrast with literature: previous studies, have

reported that AD patients are more prone to adverse face skin reac-

tions but these assessments have been limited to healthcare workers

(HCWs) who wear masks daily and for several consecutive hours. A

study conducted in Germany during the SARS-COV-2 pandemic, on

facial mask dermatitis in the general population, demonstrated that

there was no increase in symptoms in participants with atopic diathe-

sis.2 Our results can therefore be justified by the fact that the sample

examined did not include HCWs, but only patients with non-

continuous use of the mask.

Furthermore, we investigated whether facial masks can affect the

dupilumab efficacy in inducing facial eczema remission. We observed

that masks do not compromise the treatment efficacy: among patients

with facial involvement at t0, almost half healed in the post-pandemic

period, compared to about one third of the subjects in the pre-

pandemic period, but this difference is not statistically significant. This
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result could simply be justified to the small sample examined; how-

ever, we can also hypothesize that mask use may even have a protec-

tive role. Specific climatic conditions, in particular low humidity levels

and low temperatures, can trigger atopic eczema frequency (AD flare-

up). In the northern hemisphere, newborn exposure to cold and dry

seasons—such as autumn and winter—can facilitate AD develop-

ment.13,14 Therefore, moderate use of masks, increasing local heat

and humidity, could enhance dupilumab effectiveness with face

eczema resolution.

In this paper, we also compared clinical-psychological conditions

at baseline between patients enrolled in the two different periods.

While clinical scores (EASI, POEM, NRS pruritus, and NRS sleep) were

homogeneous, psychological ones were different. In everyday practice

it is easy to find clinical pictures which, although not excessively

extensive, do however, involve visible areas (such as face) and there-

fore have a negative impact on patient quality of life. The RPE has

been shown to have a mild to moderate influence on the quality of life

in most HCWs, and DLQI scores are worse in those with skin symp-

toms related to device use15; so, we would have expected a worse

mental health status in the pandemic period. On the contrary, signifi-

cantly lower DLQI and HADS scores were recorded, compared to

those in the pre-pandemic group (p-value <0.0001 and p-

value = 0.0025). These data agree with those reported by Merhand

et al: the French Eczema Association examined the impact of masks

on daily life in AD patients and showed, surprisingly, that wearing RPE

can improve quality of life, allowing them to hide their dermatoses.16

Therefore, despite a comparable AD severity, mental distress appears

to be lower within the pandemic group: this may partially be explained

by the fact that social distancing and the use of the face mask outside

TABLE 1 Outline of the study design

t0 t16 Pre-pandemic (n = 36) Post-pandemic (n = 28)

Face No No 5 (13.89%) 7 (25.00%)

Yes 2 (5.56%) 0

Yes No 10 (27.78%) 9 (32.14%)

Yes 19 (52.78%) 12 (42.86%)

TABLE 2 Clinical and psychological AD indicators analyzed
between the two groups at T0. Means and standard deviations are
reported

Pre-pandemic Post-pandemic

t0 t0 p-Value

EASI 27.53 (4.71) 26.57 (7.38) 0.5531

POEM 21.81 (5.96) 20.41 (6.59) 0.3822

NRS pruritus 8.42 (1.61) 8.36 (1.68) 0.8861

NRS sleep 6.50 (2.86) 6.64 (2.51) 0.8353

DLQI 23.06 (5.03) 13.14 (7.53) <0.0001

HADS 20.06 (10.43) 13.04 (7.19) 0.0025

F IGURE 2 (1A, 1B) Young female with severe face eczema at t0
and at t16, respectively; (2A, 2B) another young woman with facial
involvement pre-assessed for systemic therapy and at 16-weeks
follow-up visit. Both patients were evaluated in the post-pandemic
period

TABLE 3 Differences in clinical and psychological behaviors (in
terms of improvement or worsening), from t0 and t16, between the
two study groups. Means and standard deviations are reported, and
p-values derived from ANCOVA analysis

Pre-pandemic Post-pandemic

Δ Δ p-Value

EASI �17.83 (4.88) �21.46 (6.78) 0.0001

POEM �13.69 (7.61) �12.56 (7.36) 0.9172

NRS pruritus �5.06 (2.93) �5.11 (3.01) 0.8583

NRS sleep �4.06 (3.03) �4.89 (3.45) 0.2267

DLQI �18.78 (6.76) �9.25 (6.43) 0.3428

HADS �11.19 (10.05) �4.19 (6.08) 0.1738
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the home reduce the discomfort resulting from the presence of

lesions on visible areas, such as the face. This confirms the negative

role of AD on the life-quality of affected patients and underlines the

importance of including the psychological indicators in clinical prac-

tice.17 The combined use of these scores could offer a broader over-

view of the impact of AD on quality of life, integrating skin

examination with health as perceived by the patient, representing a

valuable support in the process of choosing therapy and response to

treatment.18

Finally, after 16 weeks of dupilumab treatment, a better clinical

improvement was observed in the pandemic group, with a statistically

significant difference (Δ EASI post-pandemic = 21.46 vs. Δ EASI pre-

pandemic = 17.83, p-value ANCOVA = 0.0001). Choi et al evaluated

allergic asthma and rhinitis incidence in adolescents before and after

the SARS-COV-2 pandemic in Korea. In 2020, because of wearing

masks which reduces airborne particles exposure, the incidence of

these allergic diseases decreased statistically significantly, while they

did not observe differences in the incidence of atopic dermatitis.19 In

our study population, mask use, together with physical isolation mea-

sures such as “smart working” and confinement to own home (lock-

down), can potentially have contributed to minimizing allergic

diseases related to atopic diathesis; thus, in patients treated with

dupilumab, it may have resulted in a greater reduction in atopic der-

matitis severity at t16.

In conclusion, our analysis did not reveal differences in facial

eczema prevalence between AD patients evaluated before and after

the COVID19 pandemic. The main difference compared to the studies

published so far in the literature is represented by a sample of patients

that excluded HCWs, therefore with non-continuous use of the mask.

In our experience, face masks use has not a negative impact on face

eczema and, due to the local heat and humidity increase and to the

protective effect from cold and dry weather, could enhance

dupilumab effectiveness.

The lower scores of DLQI and HADS in the post-pandemic

patient group highlighted that, in patients affected by dermatoses

localized in sensitive and visible areas, physical isolation and the possi-

bility to cover them with masks, can positively contribute to patients'

mental distress.

Finally, an important EASI improvement was recorded in post-

pandemic subjects and then, mask use is probably associated with dis-

ease control and reduction of exposure to allergens and air pollutants,

decreasing allergic asthma and rhinitis. A lower allergic diseases inci-

dence in patients treated with dupilumab may have contributed to a

more important reduction in atopic dermatitis severity.

However, our sample includes a limited number of patients and

to confirm our data, further studies regarding mask impact on AD sub-

jects will be needed.
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