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Cutaneous manifestations of COVID-19—SARS-CoV-2—are com-
mon and varied. Morbilliform, vesicular, and urticarial eruptions may 
be nonspecific initial features of the disease. Chilblainlike lesions 
on the fingers or toes typically occur as part of a resolution phase, 
signifying a milder course, whereas livedoid lesions and retiform 
purpura are associated with coaguloapthy and more severe disease. 
Additionally, a severe Kawasaki-like multisystem inflammatory syn-
drome rarely is seen in children. This diverse range of cutaneous 
manifestations in COVID-19 reflects a spectrum of host immunologic 
responses to SARS-CoV-2 and may inform disease pathophysiology. 

Cutis. 2021;107:209-215.

The virus that causes COVID-19—SARS-CoV-2—
has infected more than 128 million individuals, 
resulting in more than 2.8 million deaths worldwide 

between December 2019 and April 2021. Disease mortal-
ity primarily is driven by hypoxemic respiratory failure 
and systemic hypercoagulability, resulting in multisystem 
organ failure.1 With more than 17 million Americans 
infected, the virus is estimated to have impacted someone 
within the social circle of nearly every American.2 

The COVID-19 pandemic has highlighted resource limi-
tations, delayed elective and preventive care, and rapidly 
increased the adoption of telemedicine, presenting a host of 
new challenges to providers in every medical specialty, includ-
ing dermatology. Although COVID-19 primarily is a respira-
tory disease, clinical manifestations have been observed in 
nearly every organ, including the skin. The cutaneous mani-
festations of COVID-19 provide insight into disease diagno-
sis, prognosis, and pathophysiology. In this article, we review 
the cutaneous manifestations of COVID-19 and explore the 
state of knowledge regarding their pathophysiology and clini-
cal significance. Finally, we discuss the role of dermatology 
consultants in the care of patients with COVID-19, and the 
impact of the pandemic on the field of dermatology. 

Prevalence of Cutaneous Findings in COVID-19
Early reports characterizing the clinical presentation of 
patients hospitalized with COVID-19 suggested skin find-
ings associated with the disease were rare. Cohort studies 
from Europe, China, and New York City in January through 
March 2020 reported a low prevalence or made no mention 
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PRACTICE POINTS
•	 �Cutaneous manifestations of COVID-19 may reflect the 

range of host immunologic responses to SARS-CoV-2. 
•	 �Perniosis appears to be a late manifestation of 

COVID-19 associated with a comparatively  
benign disease course, whereas livedoid or other  
vasculopathic lesions portend poorer outcomes  
and may warrant further workup for occult throm-
botic disease.

•	 �Maculopapular, vesicular, and urticarial eruptions 
may be seen in association with COVID-19 but are 
nonspecific and necessitate a broad differential  
and workup.

•	 �Challenges posed by the COVID-19 pandemic 
necessitate creative management strategies for 
immunosuppression and clinical assessment.

IN PARTNERSHIP WITH THE SOCIETY OF DERMATOLOGY HOSPITALISTS
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of rash.3-7 However, reports from dermatologists in Italy 
that emerged in May 2020 indicated a substantially higher 
proportion of cutaneous disease: 18 of 88 (20.4%) hospital-
ized patients were found to have cutaneous involvement, 
primarily consisting of erythematous rash, along with 
some cases of urticarial and vesicular lesions.8 In October 
2020, a retrospective cohort study from Spain examining 
2761 patients presenting to the emergency department 
or admitted to the hospital for COVID-19 found that  
58 (2.1%) patients had skin lesions attributed to COVID-19.9

The wide range in reported prevalence of skin lesions 
may be due to variable involvement of dermatologic spe-
cialists in patient care, particularly in China.10 Some varia-
tion also may be due to variability in the timing of clinical 
examination, as well as demographic and clinical differences 
in patient populations. Of note, a multisystem inflammatory 
disease seen in US children subsequent to infection with 
COVID-19 has been associated with rash in as many as  
74% of cases.11 Although COVID-19 disproportionately 
impacts people with skin of color, there are few reports of 
cutaneous manifestations in that population,12 highlighting 
the challenges of the dermatologic examination in individuals 
with darker skin and suggesting the prevalence of derma-
tologic disease in COVID-19 may be greater than reported. 

Morphologic Patterns of Cutaneous  
Involvement in COVID-19
Researchers in Europe and the United States have 
attempted to classify the cutaneous manifestations of 
COVID-19. A registry established through the American 
Academy of Dermatology published a compilation of 
reports from 31 countries, totaling 716 patient profiles.13 
A prospective Spanish study detailed the cutaneous 
involvement of 375 patients with suspected or confirmed 
COVID-19.14 Together, these efforts have revealed several 
distinct patterns of cutaneous involvement associated 
with COVID-19 (Table).9,15-18 

Vesicular Rash—Vesicular rash associated with 
COVID-19 has been described in several studies and case 
series8,13,14 and is considered, along with the pseudoper-
nio (or pseudochilblains) morphology, to be one of the 
more disease-specific patterns in COVID-19.14,18 Vesicular 
rash appears to comprise roughly one-tenth of all  
COVID-19–associated rashes.13,14 It usually is described 
as pruritic, with 72% to 83% of patients reporting itch.13,16 

Small monomorphic or polymorphic vesicles predom-
inantly on the trunk and to a lesser extent the extremities 
and head have been described by multiple authors.14,16 
Vesicular rash is most common among middle-aged 

Cutaneous Manifestations of COVID-19

Cutaneous 
finding

Typical patient 
demographic Typical timing of onset Distinguishing features

Prognostic 
significance or 
associations

Vesicular 
eruption

Middle-aged patients Concurrent with or after other 
symptoms

Pruritic, predominantly truncal; 
can be monomorphic or 
polymorphic

Moderate disease

Urticarial 
eruption

Middle-aged patients After other symptoms Pruritic, predominantly truncal Moderate disease, 
polypharmacy

Morbilliform 
eruption

Middle-aged patients After other symptoms Heterogeneous; erythema 
multiforme–like, pseudovesicular, 
or erythema elevatum diutinum–
like morphologies may be more 
specific for COVID-19

Moderate to 
severe disease, 
polypharmacy

Perniolike rash Younger patients In resolution phase of illness 
or as an initial isolated finding 
in otherwise asymptomatic 
patients

Painful, pruritic, violaceous 
erythema, most commonly on 
the toes

Asymptomatic or 
mild disease

Livedoid 
rash/retiform 
purpura

Elderly patients After other symptoms Netlike purpuric or violaceous 
patches

Severe disease or 
critical illness

MIS-C 
associated

Young children and 
adolescents

After other symptoms, 2–4 
wk postinfection

Palmoplantar erythema, 
periorbital erythema and edema, 
lip hyperemia, malar erythema, 
strawberry tongue, conjunctival 
injection

Severe multisystem 
illness, cardiac 
dysfunction, 
coagulopathy, and 
gastrointestinal 
illness

Abbreviation: MIS-C, multisystem inflammatory syndrome in children.
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individuals, with studies reporting median and mean ages 
ranging from 40.5 to 55 years.9,13,14,16 

Vesicular rash develops concurrent with or after other 
presenting symptoms of COVID-19; in 2 studies, vesicu-
lar rash preceded development of other symptoms in only 
15% and 5.6% of cases, respectively.13,14 Prognostically, 
vesicular rash is associated with moderate disease sever-
ity.14,16 It may persist for an average of 8 to 10 days.14,16,18 

Histopathologic examination reveals basal layer vacu-
olar degeneration, hyperchromatic keratinocytes, acan-
tholysis, and dyskeratosis.9,16,18 

Urticarial Rash—Urticarial lesions represent approx-
imately 7% to 19% of reported COVID-19–associated 
rashes.9,13,14 Urticarial rashes in patients testing positive for 
SARS-CoV-2 primarily occur on the trunk.14 The urticaria, 
which typically last about 1 week,14 are seen most frequently 
in middle-aged patients (mean/median age, 42–48 years)13,14 
and are associated with pruritus, which has been reported in 
74% to 92% of patients.13,14 Urticarial lesions typically do not 
precede other symptoms of COVID-19 and are nonspecific, 
making them less useful diagnostically.14

Urticaria appears to be associated with more severe 
COVID-19 illness in several studies, but this finding may 
be confounded by several factors, including older age, 
increased tobacco use, and polypharmacy. Of 104 patients 
with reported urticarial rash and suspected or confirmed 
COVID-19 across 3 studies, only 1 death was reported.9,13,14 

The histopathologic appearance is that of typical 
hives, demonstrating a perivascular infiltrate of lympho-
cytes and eosinophils with edema of the upper dermis.9,19

Morbilliform Eruption—Morbilliform eruption 
is a commonly reported morphology associated with  
COVID-19, accounting for 20% to 47% of rashes.9,13,14  
This categorization may have limited utility from a diag-
nostic and prognostic perspective, given that morbilliform 
eruptions are common, nonspecific, and heterogenous 
and can arise from many causes.9,13,14 Onset of morbil-
liform eruption appears to coincide with14 or follow13,20,21 
the development of other COVID-19–related symptoms, 
with 5% of patients reporting morbilliform rash as the 
initial manifestation of infection.13,14 Morbilliform erup-
tions have been observed to occur in patients with more 
severe disease.9,13,14 

Certain morphologic subtypes, such as erythema  
multiforme–like, erythema elevatum diutinum–like, or 
pseudovesicular, may be more specific to COVID-19 infec-
tion.14 A small case series highlighted 4 patients with ery-
thema multiforme–like eruptions, 3 of whom also were 
found to have petechial enanthem occurring after COVID-19 
diagnosis; however, the investigators were unable to exclude 
drug reaction as a potential cause of rash in these patients.22 
Another case series of 21 patients with COVID-19 and skin 
rash described a (primarily) petechial enanthem on the pal-
ate in 6 (28.5%) patients.23 It is unclear to what extent oral  
enanthem may be underrecognized given that some physi-
cians may be disinclined to remove the masks of known 
COVID-19–positive patients to examine the oral cavity.

The histologic appearance of morbilliform rash seen 
in association with COVID-19 has been described as 
spongiotic with interface dermatitis with perivascular 
lymphocytic inflammation.9,21

COVID Toes, Pseudochilblains Rash, Perniolike Rash, and 
Acral Erythema/Edema—Of all the rashes associated with 
COVID-19, COVID toes, or pseudochilblains rash, has 
perhaps attracted the most attention. The characteristic 
violaceous erythema on the fingers and/or toes may be 
itchy or painful, presenting similar to idiopathic cases 
of pernio (Figure 1).14 The entity has been controversial 
because of an absence of a clear correlation with a positive 
SARS-CoV-2 polymerase chain reaction test or antibodies 
to the virus in a subset of reported cases.24,25 Onset of the 
rash late in the disease course, generally after symptom 
resolution in mild or asymptomatic cases, may explain 
the absence of viral DNA in the nasopharynx by the time 
of lesion appearance.14,26 Seronegative patients may have 
cleared SARS-CoV-2 infection before humoral immunity 
could occur via a strong type 1 interferon response.25

Across 3 studies, perniolike skin lesions constituted 
18% to 29% of COVID-19–associated skin findings9,13,14 
and persisted for an average of 12 to 14 days.13,14 
Perniolike lesions portend a favorable outcome; patients 
with COVID toes rarely present with systemic symp-
toms or laboratory or imaging abnormalities9 and less 
commonly require hospitalization for severe illness. 
Perniolike lesions have been reported most frequently  
in younger patients, with a median or mean age of 32 to 
35 years.13,14

Histology demonstrates lichenoid dermatitis with 
perivascular and periadnexal lymphocytic infiltrates.9 
Notably, one study observed interface dermatitis of the 
intraepidermal portion of the acrosyringium, a rare find-
ing in chilblain lupus, in 83% of patients (N=40).25 Direct 
immunofluorescence demonstrates a vasculopathic pat-
tern, with some patients showing deposition of IgM or 

FIGURE 1. COVID toes/pseudochillblains rash.
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IgG, C3, and fibrinogen in dermal blood vessels. Vascular 
C9 deposits also have been demonstrated on immunohis-
tochemistry.9 Biopsies of perniolike lesions in COVID-19 
patients have demonstrated the presence of SARS-CoV-2 
RNA,27 have identified SARS-CoV-2 spike protein in 
endothelial cells on immunohistochemistry, and have 
visualized intracytoplasmic viral particles in vascular 
endothelium on electron microscopy.28

Livedoid Rash/Retiform Purpura—Netlike purpuric or 
violaceous patches signifying vessel damage or occlusion 
have been seen in association with COVID-19, constituting 
approximately 6% of COVID-19–associated skin findings in 
2 studies.13,14 Livedoid rash (Figure 2) and retiform purpura 
(Figure 3) are associated with older age and occur primarily 
in severely ill patients, including those requiring intensive 
care. In a registry of 716 patients with COVID-19, 100% of 
patients with retiform purpura were hospitalized, and 82% 
had acute respiratory distress syndrome.13 In another study, 
33% (7/21) of patients with livedoid and necrotic lesions 
required intensive care, and 10% (2/21) died.14

Livedoid lesions and retiform purpura represent  
thrombotic disease in the skin due to vasculopathy/ 
coagulopathy. Dermatopathology available through the 
American Academy of Dermatology registry revealed 
thrombotic vasculopathy.13 A case series of 4 patients with 

livedo racemosa and retiform purpura demonstrated pauci-
inflammatory thrombogenic vasculopathy involving capil-
laries, venules, and arterioles with complement deposition.29 
Livedoid and retiform lesions in the skin may be associated 
with a COVID-19–induced coagulopathy, a propensity for 
systemic clotting including pulmonary embolism, which 
mostly occurs in hospitalized patients with severe illness.30

Multisystem Inflammatory Disease in Children
A hyperinflammatory syndrome similar to Kawasaki dis-
ease and toxic shock syndrome associated with muco-
cutaneous, cardiac, and gastrointestinal manifestations 
has been reported following COVID-19 infection.31 This 
syndrome, known as multisystem inflammatory syndrome 
in children (MIS-C), predominantly affects adolescents 
and children older than 5 years,11 typically occurs 2 to  
4 weeks after infection, and appears to be at least 100-times 
less common than COVID-19 infection among the same 
age group.31 Sixty percent31 to 74%11 of affected patients 
have mucocutaneous involvement, with the most common 
clinical findings being conjunctival injection, palmoplantar 
erythema, lip hyperemia, periorbital erythema and edema, 
strawberry tongue, and malar erythema, respectively.32 

Because this condition appears to reflect an immune 
response to the virus, the majority of cases demonstrate 
negative SARS-CoV-2 polymerase chain reaction and pos-
itive antibody testing.33 Although cutaneous findings are 
similar to those seen in Kawasaki disease, certain findings 
have been noted in MIS-C that are not typical of Kawasaki 
disease, including heliotrope rash–like periorbital edema 
and erythema as well as erythema infectiosum–like malar 
erythema and reticulated erythematous eruptions.32 

The course of MIS-C can be severe; in one case 
series of patients presenting with MIS-C, 80% (79/99) 
required intensive care unit admission, with 10% requir-
ing mechanical ventilation and 2% of patients dying 
during admission.31 Cardiac dysfunction, coagulopathy, 
and gastrointestinal symptoms are common.11,31 It has 
been postulated that a superantigenlike region of the  
SARS-CoV-2 spike protein, similar to that of staphylococ-
cal enterotoxin B, may underlie MIS-C and account for its 
similarities to toxic shock syndrome.34 Of note, a similar 
multisystem inflammatory syndrome associated with 
COVID-19 also has been described in adults, and it too 
may present with rash as a cardinal feature.35

Pathophysiology of COVID-19: What the Skin 
May Reveal About the Disease
The diverse range of cutaneous manifestations in  
COVID-19 reflects a spectrum of host immunologic 
responses to SARS-CoV-2 and may inform the pathophysiol-
ogy of the disease as well as potential treatment modalities. 

Host Response to SARS-CoV-2—The body’s response 
to viral infection is 2-pronged, involving activation of 
cellular antiviral defenses mediated by type I and III 
interferons, as well as recruitment of leukocytes, mobi-
lized by cytokines and chemokines.36,37 Infection with 

FIGURE 3. Retiform purpura associated with COVID-19.

FIGURE 2. Fixed livedo reticularis associated with COVID-19.
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SARS-CoV-2 results in a unique inflammatory response 
characterized by suppression of  interferons, juxtaposed 
with a rampant proinflammatory cytokine and chemo-
kine response, reminiscent of a cytokine storm. Reflective 
of this imbalance, a study of 50 COVID-19 patients 
and 20 healthy controls found decreased natural killer 
cells and CD3+ T cells in COVID-19 patients, particu-
larly severely or critically ill patients, with an increase in  
B cells and monocytes.38 This distinctive immune imbal-
ance positions SARS-CoV-2 to thrive in the absence of 
inhibitory interferon activity while submitting the host to 
the deleterious effects of a cytokine surge.36

Type I Interferons—The perniolike lesions associated 
with mild COVID-19 disease14 may represent a robust 
immune response via effective stimulation of type I inter-
ferons (IFN-1). Similar perniolike lesions are observed in 
Aicardi-Goutières syndrome37 and familial chilblain lupus, 
hereditary interferonopathies associated with mutations 
in the TREX1 (three prime repair exonuclease 1) gene and 
characterized by inappropriate upregulation of IFN-1,39 
resulting in chilblains. It has been suggested that perniolike 
lesions in COVID-19 result from IFN-1 activation—a robust 
effective immunologic response to the virus.14,26,40

On the other end of the spectrum, patients with severe 
COVID-19 may have a blunted IFN-1 response and 
reduced IFN-1–stimulated gene expression.36,38 Notably, 
low IFN-1 response preceded clinical deterioration and 
was associated with increased risk for evolution to criti-
cal illness.38 Severe disease from COVID-19 also is more 
commonly observed in older patients and those with 
comorbidities,1 both of which are known factors associ-
ated with depressed IFN-1 function.38,41 Reflective of this 
disparate IFN-1 response, biopsies of COVID-19 pernio-
sis have demonstrated striking expression of myxovirus 
resistance protein A (MXA), a marker for IFN-1 signaling 
in tissue, whereas its expression is absent in COVID-19 
livedo/retiform purpura.27

Familial chilblain lupus may be effectively treated 
by the Janus kinase inhibitor baricitinib,39 which inhib-
its IFN-1 signaling. Baricitinib recently received emer-
gency use authorization by the US Food and Drug 
Administration for treatment of severe COVID-19 pneu-
monia,42,43 hinting to disordered IFN-1 signaling in the 
COVID-19 pathophysiology. 

The impaired IFN-1 response in COVID-19 patients 
may be due to a unique characteristic of SARS-CoV-2: 
its ORF3b gene is a potent IFN-1 antagonist. In a 
series of experiments comparing SARS-CoV-2 to the 
related virus severe acute respiratory disease coronavirus  
(which was responsible for an epidemic in 2002),  
Konno et al44 found that SARS-CoV-2 is more effectively 
able to downregulate host IFN-1, likely due to premature 
stop codons on ORF3b that produce a truncated version 
of the gene with amplified anti–IFN-1 activity.

 Cytokine Storm and Coagulation Cascade—This dulled 
interferon response is juxtaposed with a surge of inflam-
matory chemokines and cytokines, including IL-6, IL-8, 

IL-10, and tumor necrosis factor α, impairing innate 
immunity and leading to end-organ damage. This inflam-
matory response is associated with the influx of innate 
immune cells, specifically neutrophils and monocytes, 
which likely contribute to lung injury in COVID-19 
acute respiratory distress syndrome.38 It also is thought 
to lead to downstream activation of coagulation, with a 
high incidence of thrombotic events observed in patients 
with severe COVID-19.1 In a retrospective study of  
184 intensive care patients with COVID-19 receiving 
at least standard doses of thromboprophylaxis, venous 
thromboembolism occurred in 27% and arterial throm-
botic events occurred in 3.7%.45

Livedo racemosa and retiform purpura are cutaneous 
markers of hypercoagulability, which indicate an increased 
risk for systemic clotting in COVID-19. A positive feedback 
loop between the complement and coagulation cascades 
appears to be important.13,14,29,46-48 In addition, a few stud-
ies have reported antiphospholipid antibody positivity in 
hospitalized COVID-19 patients.49,50 

The high incidence of coagulopathy in severe  
COVID-19 has prompted many institutions to develop 
aggressive prophylactic anticoagulation protocols. 
Elevation of proinflammatory cytokines and observation 
of terminal complement activation in the skin and other 
organs has led to therapeutic trials of IL-6 inhibitors such 
as tocilizumab,51 complement inhibitors such as eculi-
zumab, and Janus kinase inhibitors such as ruxolitinib 
and baricitinib.42,48

COVID Long-Haulers—The long-term effects of 
immune dysregulation in COVID-19 patients remain to 
be seen. Viral triggering of autoimmune disease is a well-
established phenomenon, seen in DRESS (drug reaction 
with eosinophilia and systemic symptoms) syndrome and 
other dermatologic diseases, raising the possibility that der-
matologists will see a rising incidence of cutaneous autoim-
mune disease in the aftermath of the pandemic. Disordered 
interferon stimulation could lead to increased incidence 
of interferon-mediated disorders, such as sarcoidosis and 
other granulomatous diseases. Vasculitislike skin lesions 
could persist beyond the acute infectious period.  Recent 
data from a registry of 990 COVID-19 cases from 39 coun-
tries suggest that COVID-19 perniolike lesions may persist 
as long as 150 days.52 In a time of many unknowns, these 
questions serve as a call to action for rigorous data collec-
tion, contribution to existing registries for dermatologic 
manifestations of COVID-19, and long-term follow-up of 
COVID-19 patients by the dermatology community. 

Pandemic Dermatology
The pandemic has posed unprecedented challenges for 
patient care. The use of hydroxychloroquine as a popu-
lar but unproven treatment for COVID-19,53 particularly 
early in the pandemic, has resulted in drug shortages for 
patients with lupus and other autoimmune skin diseases. 
Meanwhile, the need for patients with complex dermato-
logic conditions to receive systemic immunosuppression 
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has had to be balanced against the associated risks dur-
ing a global pandemic. To help dermatologists navigate 
this dilemma, various subspecialty groups have issued 
guidelines, including the COVID-19 Task Force of the 
Medical Dermatology Society and Society of Dermatology 
Hospitalists, which recommends a stepwise approach to 
shared decision-making with the goal of minimizing both 
the risk for disease flare and that of infection. The use of 
systemic steroids and rituximab, as well as the dose of 
immunosuppression—particularly broad-acting immuno-
suppression—should be limited where permitted.54

Rapid adoption of telemedicine and remote monitor-
ing strategies has enabled dermatologists to provide safe 
and timely care when in-person visits have not been pos-
sible, including for patients with confirmed or suspected  
COVID-19, as well as for hospitalized patients.55-57 Use 
of telemedicine has facilitated preservation of personal 
protective equipment at a time when these important 
resources have been scarce. For patients with trans-
portation or scheduling barriers, telemedicine has even 
expanded access to care. 

However, this strategy cannot completely replace com-
prehensive in-person evaluation. Variability in video and 
photographic quality limits evaluation, while in-person 
physical examination can reveal subtle morphologic clues 
necessary for diagnosis.58 Additionally, unequal access to 
technology may disadvantage some patients. For derma-
tologists to provide optimal care and continue to contrib-
ute accurate and insightful observations into COVID-19, 
it is essential to be physically present in the clinic and in 
the hospital when necessary, caring for patients in need 
of dermatologic expertise. Creative management strate-
gies developed during this time will benefit patients and 
expand the reach of the specialty.58 

Final Thoughts
The COVID-19 pandemic has profoundly challenged the 
medical community and dermatology is no exception. By 
documenting and characterizing the diverse cutaneous 
manifestations of this novel disease, dermatologists have 
furthered understanding of its pathophysiology and man-
agement. By adapting quickly and developing creative 
ways to deliver care, dermatologists have found ways to 
contribute, both large and small. As we take stock at this 
juncture of the pandemic, it is clear there remains much 
to learn. We hope dermatologists will continue to take an 
active role in meeting the challenges of this time.
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