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Abstract

Purpose of the review Due to the recent COVID-19 pandemic, several skin conditions have
emerged due to the preventive measures adopted by both health care workers and the gen-
eral population against SARS-CoV-2. Above all, wearing of personal protective equipment,
frequent hand-washing and disinfecting of surfaces have resulted in an increased risk of
irritant or allergic contact dermatitis. The aim of this review is to investigate contact
dermatitis associated with COVID-19 pandemic period.

Recent findings There is a real evidence of the rising prevalence of irritant and allergic
contact dermatitis in response to the COVID-19 pandemic. The most commonly recorded
symptoms are dryness, itch and redness of the skin. Nasal bridge, cheeks, forehead and
hands represent the mainly affected skin sites.

Summary Contact dermatitis lesions may appear as a result of various recommendations
to prevent transmission of COVID-19. Procedures to alleviate pressure and friction, gentle
skin care and adequate moisturizing, have been identified as important preventive strate-
gies for contact dermatitis related to personal protective equipment and personal hygiene
measures.
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Introduction

On March 11" 2020, coronavirus disease 2019
(COVID-19), due to the novel SARS-CoV-2, was
declared a global pandemic by the World Health
Organization |1, 2]. Because of the fast spreading of
the contagion, various recommendations to prevent
transmission of COVID-19 have been introduced in
the general population and particularly among health-
care workers (HCWs), and two efficacious methods
include the use of personal protective equipment
(PPE) and personal hygiene (PH) measures [3, 4].

On the other hand, prolonged wearing of PPE, fre-
quent hand-washing, and disinfecting of surfaces have
been resulted in an increased number of skin diseases.
Clinical manifestations include acute and chronic
contact dermatitis (CD), secondary infections and

possible aggravation of pre-existing cutaneous disor-
ders such as acne and rosacea [5].

CD is an inflammatory skin disease characterized by
pruritus, erythema, vesicles, and scale. It can present
as acute, subacute, or chronic dermatitis. A total of
80% of CD cases are irritant contact dermatitis (ICD),
defined as a localized, non-immunologically driven,
inflammatory reaction, resulting from direct cytotoxic
effect of a chemical or physical agent. The remaining
20% of CD cases are allergic contact dermatitis (ACD),
a type 4 mediated hypersensitivity to a specific allergen
that occurs only in previously sensitized individuals
and also develops in a subsequent inflammatory reac-
tion [6].

Contact dermatitis related to personal protective equipment

PPE includes surgical masks, N-95 respirators, goggles, caps, gloves, and fluid-
resistant gowns, all of which could be responsible for hyperhydration, fric-
tion, epidermal barrier breakdown, and contact reactions, leading to allergic
or irritant CD [5]. Of note, erythema, papules, maceration and scaling have
been the most commonly reported skin lesions caused by extended wear of
PPE among 97% of HCWs. Clinical manifestations include burning, itching,
and stinging. Furthermore, the risk of developing skin damage increase when
PPE are worn for more than 6 h [7].

Facial PPE

Facial PPE is one of the most effective methods to prevent the spread of
COVID-19 in the hospitals and the community. In addition to masks and res-
pirators, goggles and face shields are other common forms of facial PPE used.
The type and the composition of PPE, duration of wear, and underlying skin
conditions are all potential factors in the development of CD to facial PPE.
The composition of the facial PPE materials is mainly to consider in sus-
pected cases of ACD, since additives and materials used in their manufactur-
ing process represents the most common cause of ACD [8, 9]. Textile dyes mix
in surgical or cloth masks have primary been reported to lead to ACD [10].
Other identified contact allergens include polyurethanes (toluene-2,4-diisocy-
anate, 4,4'-diaminodiphenylmethane, hexamethylene diisocyanate) and for-
maldehyde-releasing preservatives (formaldehyde, 2-bromo-2-nitropropane-
1,3-diol) [11, 12]. Limited quantity of formaldehyde can as well be detected
in polypropylene masks as a degradation by-product [13]. Facial PPE also
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contain potentially allergenic metals such as nickel and cobalt in the nose
piece of the mask. Moreover, ACD to facial PPE has been reported to rubber
accelerators such as thiurams, carbamates, dialkyl thioureas, and N-isopro-
pyl-N-phenyl-p-phenylendiamine in facemask ear loops [9, 14, 15]. Other
potential preservatives include methyldibromoglutanitrile, methyldibromo
glutaronitrile, quaternium-15,imidazolinylurea, paraphenylenediamine, and
aluminum [16].

Wearing facial PPE for extended periods of time also increases risk of ICD.
Friction, pressure, warmth and moisture from respiration may as well induce
the development of ICD symptoms, associated to skin barrier dysfunction
and skin microbiota alteration.

ICD have been the most widely noted dermatoses (39.5%) among 43
patients comprising physicians, nurses and paramedical staff involved in
managing COVID-19 patients. Goggles led to 51.92% of facial PPE, followed
by N95 respirators (30.77%) and face shields (17.31%). Nasal bridge (63%)
was the commonest anatomical site affected due to dermatoses followed by
cheeks and chin (26%). The duration of wearing the goggles and mask, exces-
sive sweating and ill-fitting masks, all have been associated with increased
sensation of irritation, pruritus and erythema [17].

Metin et al. have detected eczema and xerosis in 28% of HCWs from the
use of masks, goggles, and face shields, most frequently involving the nasal
bridge, ears, and periocular region [18]. In another study, the use of surgical
masks and goggles for 8 h or more led to skin erosions on the forehead, nasal
bridge, and zygoma [19].

One survey has compared the incidences of adverse skin reactions for the
mask types used by the general population with a total of 1231 participants
involved. The incidence of adverse skin reactions, including ICD, from surgi-
cal mask or N95 respirators usage has been higher than that for cloth masks.
Pruritis has been the number one complaint among all facial PPE.ICD has
been mainly detected in individuals who wore facial PPE for more than 8 h
daily [20].

A study in China has surveyed 61 HCWs who regularly wore N95 respi-
rators for 12 h a day over an average of 3.5 months: 95.1% have reported
adverse skin reactions to N95s, including nasal bridge scarring (68.9%) due
to pressure from the metal nosepiece, facial itching (27.9%), skin damage
(26.2%), dry skin (24.6%), and rash (16.4%) [21°].

Lastly, retroauricular dermatitis following the use of ear loop face masks,
composed of latex or thermoelastic polymer, have been noticed in 14 patients,
who complained of itching, dryness, scaling, and erythema [22].

Fluid-resistant gowns

There are limited reports of CD associated with prolonged wearing of gowns
and coveralls. CD most commonly develops where gowns adhere tightly
to the skin, causing heat stress and dehydration. Friction, moisture, and
warmth especially in intertriginous areas may increase the risk of ICD [23].
In addition, additive chemicals and dyes fibers used in the manufacturing of
gowns including formaldehyde resins and textile dyes can contribute to the
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development of ICD and ACD. [24] One study found that protective cloth-
ing and gowns have been identified the top non-glove PPE responsible for
ICD [15]. In the Chinese survey previously reported, of the 61 HCWs who
regularly wore protective clothing, only 37(60.7%) have reported adverse
skin reactions, including dry skin(36.1%), itching (34.4%), rash (11.5%),
and wheals (3.28%) [21°].

Rubber gloves provide an additional layer of protection in preventing viral
transmission [25]. On the other hand, excessive use of gloves can lead to a
2.68 times increased risk of developing xerosis and hand eczema [18]. Long-
term use of gloves can also paradoxically lead to over hydration of the stratum
corneum, with consequent maceration and erosion of the skin [26].

Latex gloves are frequently used among HCWs. Hypersensitivity to natural
rubber latex has been increasingly reported, with an incidence of 2.8 to 17%
among HCWs. The most frequently observed reaction has been ICD present-
ing as dry, crusted, fissuring patches [27]. In the previously mentioned Chi-
nese study, 88.5% of HCWs wearing rubber latex gloves during the COVID-19
pandemic have complained of skin reactions. The symptoms most commonly
reported were dry skin (55.7%), itching (31.2%), rash (24%), and chapped
skin (21.3%) [21°].

Hand dermatitis has been reported with plastic gloves made of nitrile,
neoprene, and polyurethane [27]. Primary causes of glove-related ACD have
been identified in the rubber gloves accelerators used in the manufacturing
of nitrile gloves, such as thiurams, carbamates, diphenylguanidine, mixed
dialkyl thioureas, and benzothiazoles, that enlarge the process to synthesize
rubber consumer products [28].

At last, some types of powder used in gloves have been associated with
an increased risk of CD due to altered skin pH, and hand eczema has been
reported to decrease significantly after using powder-free gloves [27].

Contact dermatitis related to frequent hand-washing
and disinfecting of surfaces

Frequent hand washing, the use of alcohol-based hand sanitizers (ABHS) and
the routine use of disinfectant or disinfectant wipes on all contact surfaces
have been recommended to decrease the spread of COVID-19 [4].

Soaps and detergents contain fragrances, surfactants, and preservatives
that are potential contact allergens leading to ACD [29]. ABHS has been
implicated in causing skin dryness and subsequent ICD [30]. Moreover, ABHS
often contain ingredients, such as fragrances, tocopherol, propylene glycol,
benzoates, and cetylstearyl alcohol, that can also cause ACD [30, 31]. Most
disinfectants and disinfectant wipes can be regarded as potential skin irritant-
sand/or sensitizers, considering their compounds including citric acid, ethyl
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alcohol, hydrogen peroxide, quaternary ammonium, or sodium hypochlorite
[32]. Hence, frequent washing and/or hygienization of hands may generate
various changes in skin surface, ranging from the development of cutaneous
xerosis up to the damage of the skin barrier, leading to ICD or, less com-
monly, ACD [33]. Furthermore, patients with a personal or family history
of atopic dermatitis have a chronically dysfunctional cutaneous barrier that
increases their sensitivity to skin irritants.

Hands are affected in greater than 80% to 90% occupational CD [34]. The
most commonly reported hand symptoms in HCWs during the COVID-19
pandemic have been dryness (92.9%), itchiness (50%), and redness (46.4%)
mostly due to hand cleansers followed by the use of disinfectants and gloves
[35]. One study demonstrated that hand washing during the COVID-19
pandemic has increased the risk of xerosis and eczema by 3.57 times [18].
Another study showed that hand hygiene measures resulted in a 100%
increase in skin lesions when hygiene routines were performed more than
10 times/day. Moreover, 74.5% of 526 front-line COVID-19 HCWs reported
skin symptoms, including dryness, tenderness, itching, and burning due to
excessive hand washing [7]. An observational case series with a total of 72
participants showed that the prevalence of hand ICD in hospitals resulted by
an increased frequency in hand washing and the use of ABHS was of 62.5%
[36]. In a german survey, 90.4% of 114 HCW have reported to have symptoms
associated with acute hand dermatitis. Particularly, dryness of hands has been
marked in>80% of HCWs and about 40% suffered from erythema. On the
contrary, chronic symptoms such as fissures or pain have been noted only in
9.6% and 4.4% of all cases, respectively [37].

Prevention and management

Recommendations for the prevention and management of CD during COVID-
19 pandemic have been published [26, 38¢¢]. Prevention of ICD due to facial
PPE relies on strategies to alleviate friction and pressure: thin film dressings,
thin hydrocolloid dressings and barrier products made of acrylate, silicon,
or dimethicone may be used on pressure or irritated areas, such as the nasal
bridge, cheeks, and ears [8, 38¢¢, 39]. Nevertheless, it is crucial to make sure
that these skin protectants do not interfere with the fit and safety of the facial
PPE, because one recent small study has been analyzed the effect of 5 barrier
protectants on N95 respirator fit. They found fit-testing pass rates have been
ranged from 56 to 88% depending on the skin protectant used; only 36% of
their cohort has been passed with all 5 protectants [40].

Instead of a mask with ear loops, a headband face mask may limit retro-
auricular irritation and pressure [8]. Furthermore, removing the facial PPE for
5to 15 min every 2 to 4 h it has been demonstrated a validate way to relieve
pressure on the skin and prevent ICD [41].

Concerning the use of gloves, frequent moisturizing of the hands and
using a cotton glove liner can decrease the risk of developing hand ICD [35].
In addition, the use of powder-free gloves has been recommended [27]. In
most situations, HCWs have also been encouraged to wear double gloves
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Conclusions

when treating COVID-19 patients: the outer gloves should be at first removed
and an accurate hygiene of internal gloves with hydro alcoholic solutions
should be performed [38¢¢] . Once protective gloves are taken off, hands
should always be washed with a gentle fragrance-free, hypoallergenic non-
soap skin cleanser, dried softly and moisturized with a hand emollient or
protectant.

The only way to prevent ACD is to avoid the relevant contact allergen,
which can be identified through patch testing. It is well known that persistent
exposure to the allergen can lead to worsening ACD [8]. The American Con-
tact Dermatitis Society has recommended the use of accelerator-free gloves
for individuals with suspected or confirmed hand ACD [29]. Indeed, HCWs
suffering from hand ACD dramatically improved in terms of disease severity
and patient quality of life, after 1-month use of rubber accelerator-free gloves
[42]. To avoid CD as a consequence of frequent hand-washing and disinfect-
ing of surfaces, the use of ABHS, containing at least 60% ethanol or 70%
isopropyl alcohol and glycerin as moisturizer, has been recommended [3,
38¢¢]. In addition, it is required to clean the hands with a gentle hypoaller-
genic non-soap cleanser and to protect regularly the hands with a fragrance-
free, lighter emollient during the day after each hand washing procedure and
with a fragrance-free, lipid-rich moisturizer before bedtime [29, 38¢¢]. Of
note, fragrance-free moisturizers with petrolatum or mineral oil have been
indicated as the most effective and least allergenic [29].

Declarations

The extended use of PPE and enhanced hygiene practices by both HCWs and
the general population to prevent transmission of COVID-19, may result
in an increased number of skin diseases including CD. In this context, the
potential development of CD is preventable and manageable by the adop-
tion of the appropriate evidence-based skincare protocols. Key factors in the
successful prevention and management of CD during COVID-19 pandemic
are proper hand hygiene practices, regular application of moisturisers, and
avoidance of the known culprit allergen.
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