
REVIEW ARTICLE

Cutaneous manifestations of SARS-CoV-2 infection:
a clinical update
P. Gisondi,1,*,† S. PIaserico,2,† C. Bordin,1 M. Alaibac,2 G. Girolomoni,1 L. Naldi3,4

1Section of Dermatology and Venereology, Department of Medicine, University of Verona, Verona, Italy
2Section of Dermatology, Department of Medicine, University of Padua, Padua, Italy
3Division of Dermatology, San Bortolo Hospital, Vicenza, Italy
4Centro Studi GISED, Bergamo, Italy

*Correspondence: P. Gisondi. E-mail: paolo.gisondi@univr.it

Abstract
On 11 March 2020, the World Health Organization (WHO) has declared the novel coronavirus disease (COVID-19) a glo-

bal pandemic, caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2 virus). A consistent number

of case reports and clinical series have been already published describing a complex spectrum of skin manifestations

associated with the SARS-CoV-2 infection. We carried out a review of the English-language literature up to 20 May

2020, reporting original cases or case series of the cutaneous manifestations of SARS-CoV-2 virus infection. The follow-

ing databases were consulted: PubMed, Embase, Google Scholar and ResearchGate. The search of papers was con-

ducted by using the key term ‘COVID-19’ or ‘SARS-CoV-2’ or ‘coronavirus’ combined with each of the following: ‘skin’,

‘cutaneous’, ‘dermatologic’ or ‘dermatology’, ‘manifestation’, ‘lesions’, or ‘rash’. The patterns of dermatological manifes-

tations associated with SARS-CoV-2 infection could be classified into four categories: exanthema (varicella-like, papulo-

vesicular and morbilliform rash), vascular (chilblain-like, purpuric/petechial and livedoid lesions), urticarial and acro-papu-

lar eruption. Lastly, other skin manifestations to be considered are the cutaneous adverse reactions to the drugs pre-

scribed for the treatment of COVID-19. Whether SARS-CoV-2 infection can directly cause a worsening of chronic

inflammatory diseases such as psoriasis or atopic dermatitis remains to be determined. Dermatology’s outlook in the

COVID-19 pandemic is multidimensional.
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Introduction
On 11 March 2020, the World Health Organization (WHO) has

declared the novel coronavirus disease (COVID-19) a global

pandemic.1 The disease caused by the severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2 virus) was firstly identi-

fied in Wuhan, China, in December 2019 and with a rapid evolv-

ing scenario has become a serious threat to global public health.2

As of 20 May 2020, more than 4 900 000 cases of COVID-19

have been reported, with more than 320 000 deaths. Transmis-

sion of SARS-CoV-2 mainly occurs in households and other

close settings, including nosocomial ones. The virus enters the

body through mucosal surfaces via droplets, aerosols or hand

contact. Disease presentation can range from no symptoms to

acute respiratory distress syndrome (ARDS), multiple organ fail-

ure and death. The most common symptoms include fever, dry

cough, fatigue, sputum production, shortness of breath, loss of

smell and taste, and conjunctivitis. Severe disease is character-

ized by dyspnoea, blood oxygen desaturation, respiratory failure

and venous thromboembolism.2,3 As a new emerging virus infec-

tion, the dermatological manifestations associated with SARS-

CoV-2 infection are an important issue to consider. The con-

spicuous numbers of case reports and clinical series that have

been recently published have described a complex spectrum of

skin manifestations associated with the infection.4–12 The aim of

this review is to summarize the major patterns of dermatological

manifestations associated with SARS-CoV-2 virus infection.†P. Gisondi and S. Piaserico equally contributed to the

manuscript.
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Materials and methods
We carried out a review of the English-language literature up to

20 May 2020, related to the cutaneous manifestation of SARS-

CoV-2 virus infection. The following databases were consulted:

PubMed, Embase, Google Scholar and ResearchGate. The

research of articles was conducted by using the key term

‘COVID-19’ or ‘SARS-CoV-2’ or ‘coronavirus’ combined with

each of the following: ‘skin’, ‘cutaneous’, ‘dermatologic’ or ‘der-

matology’, ‘manifestation’, ‘lesions’, or ‘rash’. For each article,

the clinical pattern, type of elementary lesions, localization, early

or late onset, age, associated symptoms and number of cases

reported were collected.

Results
The patterns of dermatological manifestations associated with

SARS-CoV-2 infection are reported in Table 1. The cutaneous

manifestations could be classified into the following patterns:

exanthema (varicella-like, papulo-vesicular and morbilliform

rash), vascular (chilblain-like, purpuric/petechial and livedoid

lesions), urticarial and acro-papular eruption. Each pattern is

described below.

Exanthema pattern

Varicella-like exanthema The varicella-like exanthema was

firstly described by Marzano et al.13 and Galv�an Casas et al.14 as

a specific COVID-19-associated skin manifestation. It is clini-

cally characterized by widespread monomorphic papulo-vesicu-

lar lesions. In the recent prospective nationwide study

conducted in Spain,14 this exanthema was described in 9% of

the 375 patients studied. The lesions appear at a median of

3 days after symptoms and last for a median time of 8 days. It is

associated with moderate disease severity generally in middle-

aged patients. Trunk is constantly involved, and itching is

reported in some, but not all patients.

Histology shows vacuolar degeneration with disorganized ker-

atinocytes, enlarged and multinucleate keratinocytes with

dyskeratotic (apoptotic) cells. A dense inflammatory infiltrate

may be present.

Maculo-papular exanthema A maculo-papular rash, defined

also as morbilliform, presenting clinical features that resemble

typical viral exanthemas has been also described in COVID-19

patients.15–18 It appears concomitantly with the other symptoms

of infection and lasts for a short period (3–10 days), and itching

is reported in most of the patients. It is associated with severe

disease in older patients. Galv�an Casas et al.14 reported a preva-

lence of 47% among their 375 patients. They described a perifol-

licular distribution in some cases and occasionally scaling. The

erythematous rash may be particularly accentuated on the ante-

cubital fossa and axillary folds.19 Skin biopsy shows some non-

specific features of viral-related exanthema, such as slight spon-

giosis and mild perivascular lymphocytic infiltrate.

Vascular pattern
Several vascular lesions have been described in SARS-CoV-2

infection, including chilblain-like lesions (the ‘COVID toe’),

especially common in children, livedoid lesions, purpuric lesions

and acral necrotic lesions.20 Most of these clinical manifestations

may have a thrombotic or microthrombotic pathological coun-

terpart. In addition, cases of immune thrombocytopaenic pur-

pura and of the antiphospholipid antibody syndrome have been

described with their well-known cutaneous manifestations.21,22

SARS-CoV-2 infects the host using the angiotensin-convert-

ing enzyme 2 (ACE2) receptor, which is expressed in several tis-

sues, including endothelial cells.23 The spectrum of the above-

mentioned vascular lesions may be due to different possibly

overlapping mechanisms, including a direct action of the virus

on endothelial cells,24 an indirect effect involving the triggering

of immune or autoimmune reactions as in the case of the

immune thrombocytopenic purpura, or to an exaggerated and

uncontrolled host response accompanying the well-known ‘cy-

tokine storm’. Whatever the starting mechanism, the consequent

microvascular dysfunction can lead to increased vasoconstric-

tion and organ ischaemia, inflammation and a further pro-coag-

ulation state. Whether skin lesions such as chilblain-like lesions

correlate with involvement of internal organs remains to be

defined.

Chilblain-like Chilblain-like or perniosis-like skin lesions pre-

sent as erythematous-oedematous manifestations affecting acral

sites, mostly toe and soles, with possible bullous evolution. They

are usually asymmetrical and mostly itchy and/or painful.25 They

Table 1 Pattern of dermatological lesions associated with COVID-19

Pattern Subtype Localization Onset Age Symptoms

Exanthema Varicella-like papulo-vesicular Trunk � limbs Early Mostly adult Pruritus

Morbilliform rash Trunk � limbs Early Adult Pruritus

Vascular Chilblain-like lesions Digits Late Mostly child Pruritus

Purpuric/petechial lesions Trunk, buttock, limbs Late Adult Burning

Livedoid lesions Limbs Late Adult None

Urticaria Weals Face, upper body Early Adult Pruritus, fever

Acro-papular Erythematous papules Limbs Late Adult Pruritus
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typically affect young patients in the absence of systemic symp-

toms or associated with low-grade disease severity. Notably, they

lack a history of chilblains or Raynaud phenomenon. In the case

series reported by Recalcati, the eruptions resolved after 2–
4 weeks without any treatment.26 Bouaziz et al.27 described chil-

blain-like lesions in two patients, one presenting also Raynaud’s

phenomenon. A 19% prevalence of chilblain-like lesions was

documented in the Spanish series.14 Histology shows a superfi-

cial and deep angiocentric and eccrinotropic lymphocytic infil-

trate with some papillary dermal oedema, vacuolar degeneration

of the basal layer and lymphocytic exocytosis to the epidermis

and acrosyringia.14 A puzzling finding in patients with chilblain-

like lesions is the low percentage of positivity to PCR for SARS-

CoV-2. In one study on children and adolescents, only one of 19

patients was tested positive.28 In a similar study on mostly paedi-

atric patients, none of the 19 tested patients resulted positive.29

This could be explained by the likely lower sensitivity of PCR for

SARS-CoV-2 in mild cases and in children, possibly because of a

low viral load.30 Otherwise, chilblain-like lesions could represent

a late event in the disease course and PCR could become nega-

tive when assessed.

Purpuric/petechial lesions A wide spectrum of purpuric and

petechial lesions has been described as possible manifestations

associated with SARS-CoV-2 infection (Fig. 1). They appear at

any time during the COVID-19 course, and they are localized on

the trunk, buttock, limbs, typically in adult patients and could

be associated with symptoms such as a burning sensation. These

lesions may cause difficulties with differential diagnosis. Indeed,

in Thailand a COVID-19-related skin rash with petechiae was

initially misdiagnosed as Dengue.31 Jimenez-Cauhe et al.32

described a patient with erythemato-purpuric, millimetric, coa-

lescing macules in flexural regions. In this case, the rash

appeared after 3 days and he had started a therapy with hydrox-

ychloroquine and lopinavir/ritonavir.

Magro et al.33 described two patients with widespread purpuric

skin manifestation. The first developed a retiform purpura with

extensive surrounding inflammation on buttocks, while the sec-

ond had a mildly purpuric reticulated eruptions on chest, legs and

arms. Bouaziz et al.27 described two patients with purpuric rash

evolving in necrotic lesions and Zulfiqar et al.34 reported a case of

a lower-extremity purpura as skin sign of immune thrombocy-

topenic purpura related to SARS-CoV-2 infection. Diaz-Guimar-

aens et al.35 observed a patient with erythematous macules,

papules and petechiae affecting the popliteal fossae, buttocks and

anterior thighs but spearing acral regions and mucosae.

Livedo Livedoid/necrotic lesions appear any time during the

disease course, and they are localized on the limbs, in older

patients with more severe disease course. Manalo et al.36

reported a patient who developed a transient non-pruritic

blanching unilateral livedoid patch on the right anterior thigh

resembling livedo reticularis. Another patient showed a transient

unilateral asymptomatic rash on her right leg resembling livedo

reticularis that appeared after occasional sun exposure. It lasted

almost 20 min and did not recur. According to the authors, the

lesions could be explained by the underlying clotting disorders

associated with COVID19.36 Galv�an Casas et al.14 considered

livedo and necrosis as belonging to the same clinical pattern,

suggesting a major systemic occlusive vascular disease. In their

series, these lesions had a prevalence of 6% and were present in

older patients and in patients with more severe disease.

Kawasaki disease Very recently, an association between SARS-

CoV-19 and Kawasaki syndrome has been reported,37,38 an acute

vasculitis of childhood, which can complicate with heart disease,

mostly in developed countries. Such an association may corrob-

orate the occurrence of an endothelial damage associated with

SARS-CoV-19 infection.

Acro-papular eruption
An acral papular eruption can be the expression of several viral

diseases. Recently, papular eruptions with acral distribution have

been associated with SARS-CoV-2 infection. Est�ebanez et al.39

reported one case of COVID-19 associated with the development

of confluent erythematous-yellowish pruritic papules 13 days

after being tested for SARS-CoV-2. Despite topical steroid treat-

ment, 3 days later, the lesions became confluent erythematous

plaques with a pruritic component. Proposed immunopathologi-

cal mechanisms for the viral associated papular eruptions include

immune complexes or delayed hypersensitivity reactions, and it is

plausible that similar immuno-mediated mechanisms may be also

operative in COVID-19-associated papular eruptions.39

Urticaria-like pattern
The urticarial-like pattern has been described as a slightly pru-

ritic disseminated erythematous skin rash that healed in few

days.40 In the study by Galv�an Casas et al.,14 urticarial lesions

had a prevalence of 19%, appearing at the same time with sys-

temic symptoms in the more severe COVID-19 cases.

Discussion
Dermatologists could play a relevant role in response to the

SARS-CoV-2 pandemic with the early recognition of skin lesions

suggestive of COVID-19. Skin manifestations may represent a

relevant feature of COVID-19, and these lesions may be under-

recognized because of the lack of routine dermatology consulta-

tions during the pandemic. Only patients with severe respiratory

symptoms are usually screened for SARS-CoV-2 infection. As a

result, it is quite difficult to accurately determine the actual

prevalence of the infection. These considerations could explain

the wide variations in the prevalence of cutaneous lesions

reported in patients with SARS-CoV-2 infection ranging from

0.2% to 20.4%.5–12

© 2020 European Academy of Dermatology and VenereologyJEADV 2020, 34, 2499–2504

COVID-19 and skin lesions 2501



Distinct cutaneous clinical patterns have been associated with

COVID-19. They appear at different times in the disease course

and are associated with different duration, severity and progno-

sis. The different patterns usually do not coexist in the same

patient, and patients who develop more than one pattern are

very uncommon.14

Among exanthema patterns, varicella-like type is an early and

quite specific skin manifestation of SARS-CoV-2 infection and

could therefore represent a useful clue in asymptomatic or mild

symptomatic patients.13 It may be distinguished from a typical

varicella exanthema since it is characterized by the presence of

papules (which do not always evolve into vesicles) and histologi-

cally is not associated with a large intra-epidermal blister, with

only few acantholytic keratinocytes showing characteristic viro-

pathic effects. Moreover, itching is only mild or absent.13 A

Tzanck test or varicella-zoster PCR may be useful for the differ-

ential diagnosis. Interestingly, PCR for SARS-CoV-2 from vesicle

may show negative results.37 This may be related to the fact that

PCR assays are not standardized for skin testing or the viral load

is too low to be detected. Nonetheless, this finding suggests that

varicella-like vesicles in COVID-19 patients are probably not

contagious. Other than varicella, differential diagnoses may

include dermatologic manifestations of herpes simplex, ery-

thema multiforme, autoimmune bullous diseases such as der-

matitis herpetiformis and bullous pemphigoid.

Urticarial and maculo-papular exanthema might not be very

helpful for diagnosis, as these are common and may have many

different causes. Drug reactions may be an important and chal-

lenging differential diagnosis. Other differential diagnoses

include acute febrile neutrophilic dermatosis (Sweet syndrome),

acute urticaria and erythema multiforme.

Among vascular patterns, pseudo-chilblain may look like

perniosis, and as they appear late in the disease progression and

are less commonly associated with virologic confirmation, it is

(a) (c)

(b)

Figure 1 Vascular pattern of dermatological lesions associated with COVID-19. (a) Chilblain-like lesions on the toes; (b) purpuric lesions
on the lower limbs; and (c) livedoid/purpuric plaques on the leg.
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possible that they are not immediately related with COVID-19.25

The differential diagnoses include local trauma, Raynaud phe-

nomenon, acrocyanosis, erythromelalgia and purple toe syn-

drome associated with oral anticoagulant exposure. Livedoid

and purpuric lesions are relatively uncommon and mostly

appear in elderly and severe patients with COVID-19. These

might be primary lesions of SARS-CoV-2 infection or may

reflect vascular occlusion complications, since COVID-19 has

been linked with alterations in coagulation and consequent vas-

cular damage. Necrotic lesions appear late in the COVID-19

patient and are therefore unlikely helpful for diagnosis. Differen-

tial diagnosis of livedoid and purpuric lesions includes all forms

of livedoid vasculopathy, vasculitis, antiphospholipid syndrome,

essential mixed cryoglobulinaemia, disseminated intravascular

coagulation and idiopathic thrombocytopenic purpura.

An endothelial cell involvement in COVID-19 patients was

recently observed.41 These cells express ACE2 receptors, through

which SARS-CoV-2 manages to infect the host and the presence

of viral elements, together with inflammatory cells, within them

was histologically demonstrated. These findings suggest that

SARS-CoV-2 infection may produce an endotheliitis in different

organs, including the skin, as a direct effect of viral presence and

of the host inflammatory response.

Papular eruption may simulate lichenoid dermatitis, or Gian-

otti–Crosti syndrome, a benign papular acrodermatitis that

occurs in children, mostly associated with hepatitis B virus and

Epstein–Barr virus infection and, less frequently, with other

viruses and vaccination.42

Overall, pseudo-chilblain and vesicular lesions may represent

the most common and characteristic skin manifestations of

COVID-19. However, since pseudo-chilblain lesions more com-

monly appear later during the disease course and are not associ-

ated with severe disease, they might be more useful as

epidemiological markers than for diagnosis.43,44

Many issues should be addressed including the dynamic of

viral load and its relation with the skin rash. The rash may

represent an important clue to determine the optimal timing

(before, during or after the skin rash) to collect the samples for

molecular identification.

An important question is whether the dermatological man-

ifestations in COVID-19 may have any impact on the prog-

nosis and consequent treatment of the disease. In this regard,

it is unclear whether the cutaneous manifestations of SARS-

CoV-2 infection are the result of an aberrant immune

response and consequently could predispose to systemic

immune mediated diseases.43 One may argue that the

immunological response may sustain, not only an acute

inflammatory reaction, but also the development of a late/

chronic phase of an autoimmune postinfection process char-

acterized by the absence of the infectious agent. In this case,

the mechanisms which might be operative may include

molecular mimicry and/or epitope spreading and the induc-

tion of an autoimmune process related to concomitant host

and environmental factors.45

Lastly, other skin manifestations to be considered are the

adverse drug reactions to the drugs prescribed for the treatment

of COVID-19 including hydroxychloroquine (Fig. 2). Whether

SARS-CoV-2 infection can directly cause a worsening of pre-ex-

isting chronic inflammatory diseases such as psoriasis or atopic

dermatitis remains to be determined.

Dermatology’s outlook in the COVID-19 pandemic is multi-

dimensional. It is important to make clinicians aware of the

spectrum of dermatological manifestations of SARS-CoV-2

infection, improving viral testing and clinical management.
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