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Abstract

On March 11, 2020, the World Health Organization (WHO) declared Corona Virus Disease-2019(COVID-19) as a pandemic disease caused by
SARS-CoV-2. During the COVID-19 pandemic, the importance of dermatology practice in patient management has emerged. Skin involvement
was rarely documented in the first reported case series. The reason for this has been shown to be that a complete dermatological examination can
not be performed in cases. Over time, significantly higher rates of skin findings have been reported. The mechanism of skin lesions associated with
COVID-19 is not yet clear. The most common view is that lymphocytic vasculitis caused by vascularly located viral particles and langerhans cell
activation is caused by an immune response to infection leading to vasodilation and spongiosis.Keratinocytes are thought to be secondary targets.It
has been emphasized that skin findings are encountered at rates varying between 2-20% in COVID-19 patients. Casas et al. performed the first
prospective study to classify the skin manifestations of COVID-19 into five major groups, including pseudo-chilblains (19%), other vesicular
eruptions (9%), maculopapuler eruption (47%), livedo or necrosis (6%) and urticarial lesions (19%).
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1. Introduction

Coronaviruses (CoV) are RNA viruses belonging to the
Orthocoronavirinae subgroup of the Coronaviridae family.
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) is in the beta subclass of this enveloped, positive-polar,
single-stranded virus family (1).

SARS-CoV-2 was reported as a newly identified viral
pneumonia agent in Wuhan, China in December 2019. SARS-
CoV-2 belongs to the coronavirus family and the clinical
condition it causes has been named COVID-19 disease (2). On
March 11, 2020, the World Health Organization (WHO)
declared Corona Virus Disease-2019 (COVID-19) as a
pandemic disease caused by SARS-CoV-2. The COVID-19
pandemic represents the most serious health crisis faced by the
modern world and being able to control this pandemic and its
consequences cause a great effort all over the world (3,4).

During the COVID-19 pandemic, the importance of
dermatology practice in patient management has emerged.
Skin involvement was rarely documented in the first reported
case series. The reason for this has been shown to be that a
complete dermatological examination can not be performed in
cases. Over time, significantly higher rates of skin findings
have been reported (5).

2. Cutaneous Manifestations of COVID-19

The mechanism of skin lesions associated with COVID-19 is
not yet clear. The most common view is that lymphocytic
vasculitis caused by vascularly located viral particles and
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langerhans cell activation is caused by an immune response to
infection leading to vasodilation and spongiosis. Keratinocytes
are thought to be secondary targets (6). It has been emphasized
that skin findings are encountered at rates varying between 2-
20% in COVID-19 patients (7). Casas et al. (5) performed the
first prospective study to classify the skin manifestations of
COVID-19 into five major groups, including pseudo-chilblains
(19%), other vesicular eruptions (9%), maculopapuler eruption
(47%), livedo or necrosis (6%) and urticarial lesions (19%). In
the pediatric COVID-19 patient group, signs such as petechiae,
ecchymosis and vasculitic skin symptoms were also observed.
These vascular changes are thought to be related to COVID-
19's retention of porphyrin by affecting the p chain of
hemoglobin and blocking heme synthesis (8).

2.1. Pseudo-chilblains
Itchy or painful acral lesions that become evident with exposure

to cold are defined as pernio. Pernio may be idiopathic
(primary)or may develop secondary to some systemic diseases.
Mostly can manifest as erythematous-to-violaceous papular,
nodular, or vesiculobullous, ulcerating skin symptoms (9).

Pseudochilblains, known as COVID toes, are painful,
pernio-like acral lesions that can be encountered in patients of
all age groups (10,11). These lesions resembling chilblains can
be in the appearance of purpura and affect the hands and feet
(5). Foot involvement alone is present in most of the cases
(85.7%). It has seen that the hands and feet were involved in a
lower rate (7%) or only the hands (6%) (10,11). Magro et al.
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(12), reported that the lung and skin of 5 cases diagnosed with
severe COVID-19 evaluated the tissues. In 3 cases, they
described skin purpura and livedo racemosa, microvascular
thrombotic disorder and D-dimer elevation. In the lung and
skin tissues of the cases complement accumulation,
complement activation and microvascular thrombosis has been
detected. = They  stated that complement-mediated
microvascular damage and thrombosis may be an important
pathogenetic mechanism in COVID19. Therefore, it was stated
that anticoagulant and anticomplement therapies were might be
important in early intervention in severe cases. Freeman et al.
(13) examined 505 cases of COVID19 with dermatological
findings. In 318 (63%) of cases pernio-like lesions were
present. Patients with pernio-like lesions had milder signs of
COVID-19. They were also generally young and healthy. In
this study, pernio-like lesions were the only symptom in 55%
of the patients. Other COVID-19 symptoms were present in
45% of patients with pernio-like lesions. The most common
symptoms were cough (21%), headache (15%), sore throat
(12%) and fever (12%). In patients with other COVID-19
symptoms, pernio-like lesions appeared after other symptoms.
Osorio et al. (14) studied 14 cases with pseudo-chilblain
lesions. The mean age of the cases was 13.2 years. COVID19
was detected in 2 of the cases. It has been emphasized that
pseudo-chilblain in lesions is a late manifestation of COVID-
19, mostly observed in young patients with mild symptoms
(5,13,14).

Histopathological Findings

In the pathology of a case with PCR positive for COVID 19 and
pernio-like lesions, intense superficial and deep lymphocytic
inflammation and mild vacuolar interface dermatitis consistent
with pernio and connective tissue disease were observed. No
thrombus was observed (13). Several other reported pathology
reports showed findings consistent with pernio-like changes:
Spongiosis, vacuolar interface change, apoptotic epidermal
keratinocytes. Some cases showed superficial and deep
perivascular lymphocytic or lymphohistiocytic infiltrate,
without evidence of wvasculitis. Small vessel lymphocytic
vasculitis without microthrombus, a subepidermal bleb and
rarely lymphocytic vasculitis with microthrombus and
underlying epidermal necrosis have been reported in a smaller
number of cases (13,14).

2.2. Vesicular Eruptions
Vesicular eruptions associated with COVID-19 occur in two

forms as diffuse and localized forms. The diffuse type is
polymorphic and has a widespread distribution, while the local
type is monomorphic and localized only on the trunk. Although
vesicular eruption often occurs after the onset of typical
COVID-19 symptoms, it can sometimes occur before
symptoms begin (15). Some authors have noted an increase in
the frequency of herpesvirus in COVID-19 patients, with some
of the vesicular lesions associated with it. In the presence of
herpesvirus accompanying COVID-19 disease, the formation
of hemorrhagic vesicles and bullae with sizes ranging from 2-
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3 mm to 1 cm has been demonstrated (16). In a multicenter
study conducted in Italy, 18.2% of COVID-related skin
manifestations were papulovesicular rash. In addition,
although papulovesicular exanthema occurs more frequently in
the adult population, In the study of Marzano et al. (17) the
median age was 60 years.

Histopathological Findings

Significant acantholysis and dyskeratosis were observed in the
histopathology of three cases with papulovesicular rash
associated with COVID-19. Because of these histopathological
findings, the authors do not use the term “chickenpox-like
rash”. They used the term “COVID-19 associated acantholytic
rash” to group these cases. In the report of another
papulovesicular case there was extensive epidermal necrosis
with bursting, ac antholysis and swelling of keratinocytes,
ballooning of keratinocytes, and signs of endothelitis (18,19).

2.3. Maculopapuler Eruption
Maculopapular rash is a common skin finding. It occurs in

bacterial and viral infections like scarlet fever, measles,
rubella, erythrovirus (parvovirus B19, smallpox, varicella. It is
also seen as heat rash and hypersensitivity reactions
(exanthematous drug reactions) (20). The skin findings of 88
COVID-19 patients were examined in a study. Skin findings
occurred in one-fifth of the patients. Skin findings were present
in 8 patients at the time of admission. The majority of rashes
that occurred during follow-up in 10 patients were
erythematous maculopapular rash. There was no correlation
between the severity of the disease and skin findings (21,22).
Maculopapular rash, which is mostly located on the trunk, is
reported as the most common dermatological finding
associated with COVID-19. Extremities and face are often seen
to be protected. The maculopapular rash associated with severe
COVID-19 usually resolves within 10 days (23). Atypical
maculopapular eruptions may occur in patients with COVID-
19. In some patients, scaly rash with perifollicular location was
observed. In addition, pityriasis rosacea-like lesions, purpuric
lesions, erythema elevatum diutinum-like pseudovesicles and
erythema multiforme were also observed (5). In some cases,
symptoms of COVID-19 mimics the rash found in other viral
infections. A case diagnosed as a Denga fever due to skin rash,
petechiae on initial examination, low platelet count and fever.
When respiratory problems begin within a few days definitive
diagnosis of COVID-19 infection by excluding other common
viral infections confirmed by RT-PCR (22) There is a suspicion
that COVID19 may be a trigger for maculopapular rash.
However, the role of SARS-CoV-2 in inducing skin lesions is
unclear and needs to be clarified by further observations.

Histopathological Findings

Histologically, maculopapular lesions have different features.
Maculopapular lesion biopsies mostly contains superficial
perivascular  dermatitis  with  lymphocytic  infiltrate,
neutrophils, eosinophils, nuclear debris, and dilated vessels in
the papillary and middle dermis. Hydropic changes in the
epidermis with minimal acanthosis, subcorneal pustules, mild
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spongiosis, basal cell vacuolation and parakeratosis foci are
found (24). Rosell-Diaz et al. (25) presented a lichenoid model
with the presence of eosinophils in the biopsy of
maculopapular lesions. In one study, the histopathology of
maculopapular eruptions was classified according to lesion
onset as follows: In early-onset lesions, perivascular
lymphocytic infiltrate and spongiosis with moderate epidermal
and dermal eosinophils were observed. However, in late-onset
lesions, histiocytes were found in collagen fibers with
perivascular lymphocyte infiltration. These late-onset lesions
do not contain mucin deposits (26).

2.4. Livedo Reticularis/Racemosa-Like Skin Findings
Livedo reticularis (LR) is a cutaneous physical finding

characterized by a transient or permanent, red-blue or purple,
net-like cyanotic pattern. LR can occur in a variety of
physiological and pathological conditions. It may indicate
cutaneous blood flow disturbance (27). The pathophysiology
of these lesions is unclear. Bouaziz et al (28) stated that
immune dysregulation, vasculitis, vessel thrombosis, or
neoangiogenesis may produce this clinical picture. In a study
conducted in France with 277 patients with suspected COVID-
19, livedo reticularis was found in 4 patients (1%) (29). In
another study investigating vascular skin manifestations
associated with COVID-19, livedo was observed in 1 out of 7
patients (28). These differences in rates may be due to cases
with unclear diagnosis of COVID19 (29). Tusheva et al. (30)
reported a case of unilateral LR in a patient, with a fatal
outcome. They observed patchy bilateral lung opacities on the
chest radiograph of a 59-year-old female patient with a history
of dry cough, mild shortness of breath, and low-grade fever.
The diagnosis of COVID-19 was confirmed by polymerase
chain reaction. There was no whitening or tenderness in the

dermatological examination. Red to purple reticular
discoloration was present for 8 hours in the distal right lower
extremity. Coagulation disorders may be seen in patients
infected with COVID-19. In this case they detected
thrombocytopenia, increased D-dimer level and prolongation
of prothrombin time. Thus, they stated that macro and micro
thrombosis attacks formed livedo reticularis. Various
mechanisms exist to explain this clinical picture and livedo
reticularis seen with COVID 19. Disseminated intravascular
coagulation, antiphospholipid syndrome, features of
COVIDI19, activation of complement cascade, and drug
interactions may be responsible for the development of livedo
and necrosis (31,32). Additional clinical trials may determine
whether anticoagulants can improve overall outcomes in the
treatment of such liveoid manifestations (33).

Histopathological Findings

The histopathology of LR varies according to the underlying
cause. There are no histopathological changes in physiological
forms. In secondary causes, a number of changes may occur,
such as wvasculitis, calcium deposition in vessel walls
(calciphylaxis),  intravascular  eosinophilic =~ occlusion
(monoclonal cryoglobulinemia), intraluminal thrombosis
(hypercoagulation states), cholesterol cleavage (cholesterol
embolism), and crystal deposition (27). Khalil et al. (34)
presented a 34-year-old female patient with livedo reticularis
that developed with COVID19. Histopathologically,
perivascular lymphocytic infiltration, superficial dermal mucin
increase, and necrotic keratinocytes indicating viral exantemia
were observed. The observation of mucin on this biopsy may
be directly related to the exanthem or may indicate a
subclinical condition masked by infection.

Table 1. Overview of clinical patterns in major studies on cutaneous manifestations associated with COVID-19

Pseudo-chilblain

Galvan Casas et al.(5) 19%

Nirenberg et al. (10) Foot involvent
Piccolo et al. (11) Alone 85.7%

Magro et al. (12)
Freeman et al. (13) 63%

Marzano et al (17)

Recalcati et al. (21)

de Masson etal.(29)
reticularis(LR)

Bouaziz et al. (28)

Tusheva et al. (30)

Damme et al. (37)

2.5. Urticarial Lesions
Urticaria is characterized by itchy and edematous plaques

called "urtica". Angioedema may develop along with urticaria
when deep dermal and/or subcutaneous involvement occurs.
Clinically, conditions lasting less than 6 weeks are classified as
acute, and conditions lasting for 6 weeks or longer as chronic

18.2%
papulovesicular rash

Vesicular Urticarial Maculopapuler Livedo or necrosis

19% 47% 6%

Livedo
racemosa(3cases)

Maculopapuler
rash(10 cases)

1%Livedo
13%LR
Unilateral LR
2 cases with
acute
urticaria

urticaria (35). There is limited data on the relationship between
urticaria and COVID-19. It has been stated that there may be
susceptibility to COVID-19 in patients with urticaria, and viral
symptoms (cough, fever, shortness of breath, myalgia) should
be questioned in cases with urticaria plaques (5). There are
studies indicating that acute urticaria among dermatological
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emergencies may be associated with COVID-19(36). Damme
et al. (37). reported 2 cases, 71-year-old male and 39-year-old
female, who were diagnosed with COVID-19. In both cases,
weakness and fever were observed before the definitive
diagnosis of COVID-19; In addition to these symptoms, they
have been reported to have acute urticaria attacks. In a study
conducted in Belgium, it was emphasized that there was a
significant increase in the frequency of urticaria and urticarial
vasculitis in patients presenting with dermatological
complaints during the pandemic period. Despite this, no
association was seen between COVID-19 and urticaria severity
(38).

Histopathological Findings

The histopathological data available on urticaria cases
associated with COVID19 are not sufficient (39). Amator et al
(40) found in biopsy of a case of urticaria associated with
COVID19 lichenoid and vacuolar interphase dermatitis, mild
spongiosis, dyskeratotic basal keratinocytes and superficial
perivascular lymphocytic infiltrate.

3. Dermatological findings associated with COVID19
prevention measures

The term "Maskne" was first defined during the (COVID-19)
pandemic. It is a type of acne mechanic, previously described,
associated with personal protective equipment. Maskne
formation is caused by mechanical stress (pressure, congestion,
friction), temperature increase, humidity and microbiome
dysbiosis. Follicular occlusion triggers the picture. Mask wear
time, tropical climatesand increased sweating are risk factors
(41,42,43). However, the pathogenesis of mask-induced acne
has not been fully clarified (44).

Suggested clinical criteria for maskne:

1.Acne formation or exacerbation of existing acne within the
mask area within 6 weeks of the onset of regular surgical mask
use

2.Involvement in a prominent pattern called the O-zone

3. Exclusion of differential diagnoses such as perioral
dermatitis, seborrheic dermatitis, pityrosporum folliculitis and
acne rosacea (41).

Maskne, can also increase the feeling of discomfort and itching
on the face, increasing touching the face and thus the
transmission of COVID19 (45). Some measures to prevent
maskne are mentioned. In order to shorten the mask wearing
time, it is necessary to take intermittent breaks and change the
mask frequently (46). Han et al. (47) recommended changing
the mask after 4 hours for the surgical mask and after 3 days
for the N95 mask. Desai et al. (48) stated that after using the
mask for 2 hours, a break of 15 minutes should be taken. There
are also studies that recommend applying an oil-controlling
moisturizer before wearing a mask to reduce sebum secretion
(47,49,50). A literature series highlighted the importance of
safety, tolerance and comfort in mask design. American
Academy of Dermatology Association does not recommend
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the use of strong products such as retinoids, chemical peels,
and exfoliants that can irritate the skin or increase maskne
(51,52).

References

1. Lu R, Zhao X, Li J, et al. Genomic characterisation and
epidemiology of 2019 novel coronavirus: implications for virus
origins and receptor binding. Lancet. 2020;395(10224):565-574.

2. Yang p, Wang X. COVID-19: a new challenge for human beings.
Cellular & Molecular Immunology. 2020;17(5):555-557.

3. Puliatti S, Eissa A, Eissa R et al. COVID-19 and urology: a
comprehensive review of the literature. BJU Int 2020.

Jun;125(6):7-14.

4. World Health Organization. Coronavirus disease 2019 (COVID-
19) Situation Report — 51 11 March 2020. URL https://www.
who.int/docs/default-source/coronaviruse/situation
reports/20200311 10 (lastaccessed: 23 March 2020)

5. Galvan Casas C, Catali A, Carretero Hernandez G. et al.
Classification of the cutaneous manifestations of COVID-19: a
rapid prospective nation-wide consensus study in Spainwith 375
cases. Br J Dermatol. 2020;183(1):71-77.

6. Gianotti R, Zerbi P, Dodiuk-Gad RP. Clinical and
histopathological study of skin dermatoses in patients affected by
COVID-19 infection in the Northern part of Italy. J Dermatol Sci.
2020;98:141-3.

7. Tiirsen U, Tiirsen B, Lotti T. Coronavirus-days m dermatology.
Dermatologic Therapy. 2020Jul;33(4):e13438. DOI:
10.1111/dth.13438.

8. liu W, li H. Attacks the 1-beta chain of hemoglobin and captures
the porphyrin to inhibit human heme metabolism. ChemRxiv.
2020;10.26434.

9. Topal 10, Giingér S, Topal Y, Kocatiirk Géncii E. Perniyo: Bir
olgu bildirimi ve ayiric tanilarin gézden gegirilmesi. Okmeydani
Tip Dergisi. 2016;32(4):230-233.

10. Nirenberg MS, Herrera MDMR. Foot manifestations in a patient
with COVID-19 and Epstein-Barr virus: A case study. Foot
(Edinb). 2020 Jun 22:101707. doi: 10.1016/j.f00t.2020.101707.

11. Piccolo V, Neri I, Filippeschi C, et al. Chilblain-like lesions during
COVID-19 epidemic: a preliminary study on 63 patients. J Eur
Acad Dermatol Venereol. 2020;34(7):291-293.
doi:10.1111/jdv.16526

12. Magro C, Mulvey JJ, Berlin D, et al. Complement associated
microvascular injury and thrombosis in the pathogenesis of severe
COVID-19 infection: A report of five cases. Transl Res.
2020;220:1-13. doi:10.1016/j.trs1.2020.04.007

13. Freeman EE, McMahon DE, Lipoff JB, Rosenbach M, Kovarik C,
Takeshita J, French LE, Thiers BH, Hruza GJ, Fox LP; American
Academy of Dermatology Ad Hoc Task Force on COVID-19.
Pernio-like skin lesions associated with COVID-19: A case series
of 318 patients from 8 countries. ] Am Acad Dermatol. 2020
Aug;83(2):486-492.

14. Vazquez-Osorio, Igor et al. “Pseudo-chilblain lesions and
COVID-19: a controversial relationship.” International journal of
dermatology vol. 60,6 (2021): 754-756.

15. Fernandez-Nieto D, Ortega-Quijano D, Jimenez-Cauhe J,et al.
Clinical and histological characterization of vesicular COVID-19
rashes: a prospective study in a tertiary care hospital. Clin Exp
Dermatol. 2020 May 8:10.1111/ced.14277. doi:
10.1111/ced. 14277

16. Llamas-Velasco M, Rodriguez-Jimenez P, Chicharro P et al.



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Akga / J Exp Clin Med

Reply to ‘Varicella-like exanthem as a specific COVID-19-
associated skin manifestation: multicenter case series of 22
patients’: to consider varicella-like exanthem associated with
COVID-19, virus varicella zoster and virus herpes simplex must
be ruled out. JAmAcad Dermatol  2020; https
://doi.org/10.1016/j.jaad.2020.04.180

Marzano AV, Genovese G, Fabbrocini G, Pigatto P, Monfrecola
G, Piraccini BM, et al. Varicella-like exanthem as a specific
COVID 19-associated skin manifestation: multicenter case series
of 22 patients. ] Am Acad Dermatol. 2020 Jul;83(1):280-5.

Mahé A, Birckel E, Merklen C, Lefébvre P, Hannedouche C, Jost
M, et al. Histology of skin lesions establishes that the vesicular
rash associated with COVID-19 is not ‘varicellalike’. J Eur Acad
Dermatol Venereol. 2020 Oct;34(10):e559-61. 33

Trellu LT, Kaya G, Alberto C, Calame A, McKee T, Calmy A.
Clinicopathologic Aspects of a Papulovesicular Eruption in a
Patient ~ With COVID-19. JAMA  Dermatol. 2020
Aug;156(8):922-4.

Muzumdar S, Rothe MJ, Grant-Kels JM. The rash with
maculopapules and fever in adults. Lin Dermatol 2019; 37: 109-
18.

Recalcati S. Cutaneous manifestations in COVID-19: a first
perspective. J Eur Acad Dermatol Venereol 2020; 34: €212-3.

Joob B, Wiwanitkit V. COVID-19 can present with a rash and be
mistaken for Dengue. J] Am Acad Dermatol 2020; 82: e177.

Mariyath OK, Samad KA, Devi K, Surya VS, Effeena MD, Ajina
M. Atypical maculopapular rash as the initial sign of COVID-
19:A case report from a COVID hospital. J Skin Sex Transm
Dis, doi: 10.25259/JSSTD_46 2020

Saad Shams, Sawai Singh Rathore, Priyanka Anvekar, et al.
Maculopapular skin eruptions associated with Covid-19: A
systematic review. Dermatol Ther. 2021 Mar;34(2):e14788. doi:
10.1111/dth.1478

Rosell-Diaz AM, Mateos-Mayo A, Nieto-Benito LM, et al.
Exanthema and eosinophilia in COVID-19 patients: has viral
infection a role in drug induced exanthemas? J Eur Acad Dermatol
Venereol. 2020;34 (10):561-563.

Rubio-Muniz CA, Puerta-Pefia M, Falkenhain-Lépez D, et al. The
broad spectrum of dermatological manifestations in COVID-19:
clinical and histopathological features learned from a series of 34
cases. J Eur Acad Dermatol Venereol. 2020;34(10):574-576.
https://doi.org/ 10.1111/jdv.16734

Sajjan VV, Lunge S, Swamy MB, Pandit AM. Livedo reticularis:
A review of the literature. Indian Dermatol Online J. 2015 Sep-
Oct;6(5):315-21.

Bouaziz JD, Duong TA, Jachiet M, Velter C, Lestang P, Cassius
C, Arsouze A, Domergue Than Trong E, Bagot M, Begon E,
Sulimovic L, Rybojad M. Vascular skin symptoms in COVID-19:
a French observational study. J Eur Acad Dermatol Venereol.
2020 Sep;34(9):451-452.

de Masson A., Bouaziz J.D., Sulimovic L. Chilblains are a
common cutaneous finding during the COVID-19 pandemic: a
retrospective nationwide study from France.J Am Acad
Dermatol. 2020;83:667-670.

Tusheva I, et al. Unilateral livedo reticularis in a COVID-19
patient: Case with fatal outcome. JAAD Case Reports 7: 120-121,
Jan 2021.

Rico-Mesa JS, Rosas D, Ahmadian-Tehrani A, White A,
Anderson AS, Chilton R. The role of anticoagulation in COVID-
19-induced hypercoagulability. Curr Cardiol Rep. 2020; 22(7):53.

Testa S, Prandoni P, Paoletti O, et al. Direct oral anticoagulant

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

plasma levels’ striking increase in severe COVID-19 respiratory
syndrome patients treated with antiviral agents: the Cremona
experience. J Thromb Haemost. 2020;18(6): 1320-1323.

Strom MA, Trager MH, Geskin LJ. Reticular skin eruption as the
initial sign of coronavirus disease 2019 infection. JAAD Case
Rep.  2020;6(8):790-792.  Published 2020 Jun  24.
doi:10.1016/j.jdcr.2020.06.032

Shadi Khalil, Brian R. Hinds, Iviensan F. Manalo, et al. Livedo
reticularis as a presenting sign of severe acute respiratory
syndrome coronavirus 2 infectionJAAD Case Rep. 2020
Sep; 6(9): 871-874.

Zuberbier T, Aberer W, Asero R, Abdul Latiff AH, Baker D, etal.
The EAACI/GA’LEN/EDF/WAO  guideline  for  the
definition,classification, diagnosis and management of urticaria.
Allergy. 2018;73(7):1393-1414.

Fayne R, Castillo DE, Sanchez N, et al. Dermatology consultation
service at a large metropolitan hospital system serving minority
populations. J Eur Acad Dermatol
Venereol. 2020. https://doi.org/10.1111/jdv.16565

van Damme C, Berlingin E, Saussez S, Accaputo O. Acute
urticaria with pyrexia as the first manifestations of a COVID-19
infection. J Eur Acad Dermatol Venereol. 2020;34(7):300-301.

Royal Belgian Society of Dermatology and Venerology. EEM and
Covid19; 2020.URL https://www.belgiandermatology.be/en/ann
ouncements/eem-en-covid-19.

Genovese G, Moltrasio C, Berti E, Marzano AV. Skin
Manifestations Associated with COVID-19: Current Knowledge
and Future Perspectives. Dermatology. 2021;237(1):1-12.

Amatore F, Macagno N, Mailhe M, Demarez B, Gaudy-Marqueste
C, Grob JJ, et al. SARSCoV-2 infection presenting as a febrile
rash. J Eur Acad Dermatol Venereol. 2020 Jul; 34(7):304—6.

Freeman EE, McMahon DE, Lipoff JB, et al. Pernio-like skin
lesions associated with COVID-19: a case series of 318 patients
from 8 countries. ] Am Acad Dermatol 2020; 83: 48649

Teo WL. Diagnostic and management considerations for
"maskne" in the era of COVID-19.J] Am Acad Dermatol.
2021;84(2):520-521.

Boer J, Nazary M, Riis PT. The role of mechanical stress in
hidradenitis suppurativa. Dermatol Clin. 2016;34(1):37-43.

Naik HB, Piguet V. Standardizing hidradenitis suppurativa skin
microbiome research: the methods matter. J Invest Dermatol.
2020;140(9):1688-1690.

Kosasih LP. MASKNE: Mask Induced Acne Flare During
Coronavirus Disease-19. What is it and How to Manage it? Open
Access Maced J Med Sci. 2020 Oct 31; 8(T1):411-415.

Gupta MK, Lipner SR. Personal protective equipment
recommendations based on COVID-19 route of transmission. J
Am Acad Dermatol 2020;83:45-6.

Rebmann T, Carrico R, Wang J. Physiologic and other effects and
compliance with long-term respirator use among medical
intensive care unit nurses. Am J Infect Control. 2013;41(12):1218-
23

Han C, Shi J, Chen Y, Zhang Z. Increased flare of acne caused by
long-time mask wearing during COVID-19 pandemic among
general population. Dermatol Ther. 2020;(1):e13704

Desai SR, Kovarik C, Brod B, James W, Fitzgerald ME, Preston
A, etal. COVID-19 and personal protective equipment: Treatment
and prevention of skin conditions related to the occupational use
of personal protective equipment. ] Am Acad Dermatol.
2020;83(2):675-7.

534



Akga / J Exp Clin Med

50. Darlenski R, Tsankov N. COVID-19 pandemic and the skin: What 53. American Academy of Dermatology Association. 9 Ways to

should dermatologists know? Clin Dermatol. 2020;(1):4-6. Prevent Face Mask Skin Problems. American Academy of
https://doi.org/10.1016/j.clindermatol.2020.03.012 Dermatology  Association. Available from: https://www.

. . . . aad.org/public/everyday-care/skin-care-secrets/face/ prevent-

51. Chularojanamontri L, Tuchinda P, Kulthanan K, Pongparit K. face-mask-skin-problems. https://doi.org/10.1016/;.

Moisturizers for acne: What are their constituents? J Clin Aesthet .
.2016.02.801. [Last 2020 Oct 20].
Dermatol. 2014;7(5):36-44. jaad [Last accessed on 2020 Oct 20]

52. Johnson AT. Respirator masks protect health but impact
performance: A review. J Biol Eng. 2016;10:4. PMid:26865858

535



