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Abstract: The incidence of coronavirus disease 2019 (COVID-19)-related skin manifesta-
tions has progressively grown, in parallel with the global severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) spreading. The available evidence indicates that cutaneous 
signs are heterogeneous and can be divided as follows: a) erythematous rashes, b) lesions of 
vascular origin, c) vesicular rashes, d) urticarial rashes, and e) acute generalized exanthe-
matous pustulosis (AGEP), erythema multiforme (EM) and other polymorphic/atypical 
reactions. Most cutaneous manifestations appear simultaneously or after respiratory and/or 
systemic symptoms such as fever, even if rarely urticaria has been reported as the first sign of 
the disease. It has been proposed that erythematous and vesicular rashes, as well as urticaria, 
are the result of immunological activation against Sars-CoV-2, similarly to other viral 
exanthems; alternatively, reactivation or co-infection of herpesviruses and drug hypersensi-
tivity represent possible etiologic diagnosis that has to be considered. Regarding lesions of 
vascular origin, ischemic ones are the result of systemic hypercoagulability established in 
severe infections, whereas chilblains seem to be linked to the type I-interferon massively 
produced to halt virus replication. AGEP is triggered by drugs, whereas EM could represent 
a delayed immune response to the virus or a hypersensitivity reaction to drugs elicited by the 
inflammatory process built to fight the infection. A further pathogenic hypothesis is that the 
virus, or its particles detected in the skin (particularly in endothelium and eccrine glands), 
could be responsible for certain skin reactions, including chilblains and EM. From the 
available data, it appears that chilblains are correlated with younger age and less severe 
disease, while ischemic manifestations occur in the elderly with severe infection. In conclu-
sion, larger studies are needed to confirm the suggested pathogenetic mechanisms of 
COVID-19-related skin reactions and to determine the potential prognostic significance of 
each one. 
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Introduction
Since December 2019, the number of individuals infected by the novel severe acute 
respiratory syndrome-coronavirus-2 (SARS-CoV-2) increased day after day, and 
in March 2020, the World Health Organization (WHO) declared the coronavirus 
disease-19 (COVID-19) a pandemic infection. In the last year, reports of different 
dermatologic manifestations associated with COVID-19 has progressively grown. 
Currently, the exact incidence of COVID-19 cutaneous signs is unknown, and the 
available evidence indicates that they are heterogeneous. According to the 
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published cases, they can be divided on the basis of 
clinical presentation as follows: a) erythematous rashes, 
b) lesions of vascular origin, c) vesicular rashes, d) urti-
carial rashes, and e) acute generalized exanthematous pus-
tulosis (AGEP), erythema multiforme (EM) and other 
polymorphic/atypical reactions.

The pathogenetic mechanisms and the role of SARS- 
CoV-2 are not yet definitively understood, but the aim of 
this review is to summarize the available data on this topic 
(Table 1).

Erythematous Rashes
Erythematous rashes represent the most frequent cuta-
neous manifestation in patients with COVID-19 and typi-
cally occur concurrently, or after the onset of COVID-19 
symptoms.1,2 In this group, the maculo-papular pattern is 
the most common, followed by the macular and papulo- 
squamous one.1,3–8 In addition, other sub-patterns resem-
bling pityriasis rosea, Grover disease and Symmetrical 
Drug-Related Intertriginous and Flexural Exanthema 
(SDRIFE) have been described in some case reports.4,9,10

Several hypotheses exist to explain the pathogenetic 
mechanism of these cutaneous manifestations.11 In 
some cases, skin biopsy is consistent with an adverse 
reaction to drugs taken during infection.3 In particular, 
Rosell-Dìaz et al described a series of 12 patients with 
an itching papular exanthema and eosinophilia, sug-
gesting a potential role of SARS-CoV-2 infection in 

inducing drugs hypersensitivity. In fact, the authors 
properly reported that an intercurrent viral disease can 
facilitate the onset of an adverse drug reaction, as in 
the case of ampicillin during EBV infection.3 In other 
cases, a drug reaction was ruled out, as some erythe-
matous rashes and an SDRIFE-like eruption resolved 
without interruption of the ongoing treatment.5,10 

Furthermore, Freeman et al reported that, on the total 
number of patients with morbilliform rashes, 37% 
received no COVID-19 treatment, 15% received treat-
ment before morbilliform rashes started, and 48% 
received treatment after morbilliform rash onset.2 

Thus, the available data so far showed that some 
patients developed skin erythematous eruptions while 
treating COVID-19 with medications, whereas some 
other developed them without taking any medication. 
As an alternative hypothesis to a drug-related patho-
genesis, these rash morphologies could be interpreted 
as the result of an immunological activation against the 
virus, having similar characteristics to other classical 
viral exanthems.12

Finally, new data are emerging on the direct skin 
localization of the virus: in some cases, the Sars-CoV-2 
spike protein was detected in the sweat glands, through 
immunohistochemical and immunofluorescence analysis.13 

Even if the analyzed patients by Liu et al had no clinical 
dermatological signs, it cannot be ruled out that the loca-
lization of the virus or its particles in the skin may be 

Table 1 Summary of Etiopathogenetic Mechanisms of COVID-19 Skin Manifestations

Type of Skin 
Manifestation

Localization Frequency Etiopathogenetic Mechanism

Maculo-papular rashes Chest, arms Most frequent in 

adult patients

Adverse drug reactions; immunological activation against the virus; 

Herpesviruses 6–7 reactivation

Chilblain-like rashes Feet Most frequent in 

young patients

INF-I mediated inflammatory response

Livedo racemosa, retiform 

purpura and acral ischemia

Arms, 

buttock

Less frequent, 

elderly patients

Intravascular thrombosis correlated to COVID-19 severity

Vesicular rashes Trunk, arms Frequent in adult 

patients

Eruption caused by SARS-COV-2; Herpesviridae co-infection

Urticaria Trunk, face Frequent in adult 

patients

Triggered by Covid-19 or by drugs used for the systemic disease

AGEP/EM Trunk Rare AGEP: Drug reaction (hydroxychloroquine) 

EM: immune response to SARS-CoV-2 or hypersensitivity reaction to drugs 
elicited by the cytokines cascade triggered by SARS-CoV-2
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responsible for cutaneous manifestations that occur in 
some individuals.

In the cases of pityriasis rosea or pityriasis rosea-like 
rashes,9,14 a temporal relationship between COVID-19 and 
the onset of the lesions is reported, but causality has not 
been proven. Pityriasis rosea could be interpreted as a rare 
cutaneous manifestation of COVID-19, but more probably, 
it was due to herpesviruses 6–7 reactivation, perhaps trig-
gered by SARS-CoV-2 infection.

In a Spanish study with a large cohort of patients,1 

maculo-papular rashes were associated with a more severe 
COVID-19, with a 2% mortality in the analyzed sample. 
In the study of Freeman et al, the rate of hospitalization 
across the group of vesicular/urticarial/macular erythema 
and morbilliform rashes was 22–45%, with 3 registered 
deaths.2

Lesions of Vascular Origin
Lesions of vascular origin can be divided into two princi-
pal categories: on the one hand, chilblain-like rashes (also 
called pernio-like lesions or pseudo-chilblain) and, on the 
other hand, skin findings underlying variable degrees of 
ischemia, such as livedo racemosa, retiform purpura and 
acral ischemia.1,2,15–25 It has also been described as other 
vascular sub-patterns like non-necrotic purpura, livedo 
reticularis, petechial rashes, porcelain-like macules and 
dry gangrene.17,26–31

Compared to maculo-papular eruptions, chilblain-like 
rashes appeared later in the course of COVID-19 and 
lasted longer (mean 12.7 days in duration vs 8.6 days in 
maculo-papular eruptions).1 Chilblain also affected 
younger people compared to the group of livedo race-
mosa/retiform purpura/acral ischemia.1

In regard to chilblain-like rashes, the outbreak of the 
lesions occurred in climates without such cold tempera-
tures to justify their occurrence.1,2,16,19,21 Hence, they are 
not primary chilblain but, by a pathogenetic point of view, 
belong to the category of chilblains related to a systemic 
disease, as the chilblain lupus erythematosus. The histo-
pathology of pernio-like biopsies supported this argument, 
showing a vacuolar interface dermatitis, papillary dermal 
edema, and a superficial and deep dermal lymphocytic 
infiltrate.2 It is well known that Type I–interferon (IFN-I) 
is crucial for the immunologic response against viruses but 
also it appears to have a role in the pathogenesis of 
pernio.32 It has been suggested that a strong and preco-
cious INF-I mediated inflammatory response in young 

people can not only inhibit the virus replication but also 
produce lesions analogue to chilblain lupus.2

Other authors, who have conducted immunohistochem-
ical analyses on biopsies from children and adolescents 
with chilblains, seem to refute this hypothesis. In their 
sample of seven patients, they found a cytoplasmic gran-
ular positivity for SARS-CoV-2 spike protein in endothe-
lial cells of the upper dermis capillary and postcapillary 
venules, and also in the epithelial cells of eccrine units. 
Therefore, they propose a direct role of SARS-CoV-2 in 
causing endothelial injury, rather than an INF-I mediated 
vascular inflammation.33 However, immunohistochemistry 
for the detection of SARS-CoV-2 remains restricted and 
subject to cautious interpretation, so further validation of 
the results is probably needed.34 Other results suggest that 
vascular endothelium internalizes not the whole virion but 
the cleaved spike protein via the ACE2 receptor. The 
clivated spike protein might incite the vasoconstriction 
and endotheliopathy seen in COVID-19.35

In the study of Freeman et al, 16% of patients with 
pernio-like lesions were hospitalized, compared to 35% of 
all other cutaneous manifestations; in 19% of cases, the 
lesions were not associated with other COVID-19 
symptoms.2 These findings are consistent with other stu-
dies, in which chilblains have been associated with less 
severe diseases.1,21

The other group of vascular lesions, which comprises 
livedo racemosa, retiform purpura and acral ischemia, 
occurred mostly in elderly patients and was associated with 
more severe disease. In the study of Freeman et al, all patients 
with retiform purpura to the limbs and buttocks were hospi-
talized (82% of them with ARDS).2 A 10% mortality rate 
was found in patients with livedoid or necrotic lesions.1

Both lesions of retiform purpura and fixed acral livedo 
racemosa, submitted to histopathological examination, 
showed a thrombogenic vasculopathy in small vessels of 
the dermis and deposition of C3 and C5b-C9, indicating 
activation of the complement pathway.20,22 Complement- 
mediated microvascular damage was found in both lung 
and skin tissue in patients with severe disease and some 
individuals with retiform purpura had concomitant pul-
monary thromboembolism.22,25 Therefore, livedo race-
mosa/retiform purpura/acral ischemia seems to be a sign 
of the hypercoagulation status and intravascular thrombo-
sis correlated to COVID-19 severity.12 In fact, elevated 
values of coagulation parameters (D-dimer, fibrinogen 
and/or INR) were found in patients with these types of 
lesions, in the context of strong COVID-19 
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inflammation.20,22,25 In this group of ischemic lesions, 
histology showed the presence of non-inflammatory or 
pauci-inflammatory thrombi with no other histologic fea-
tures attributable to pernio.2

Vesicular Rashes
Vesicular rashes have been described during COVID-19 
infection. Two patterns of possible presentation have 
emerged: a diffuse one, with polymorphic lesions (papules, 
vesicles, pustules) and a localized one, with monomorphic 
lesions and elective involvement of discrete areas of the 
trunk.36 In most cases, the vesicular rash appeared after the 
onset of COVID-19 symptoms (with a mean latency time 
of 14 days) and did not appear related to drugs.36

Marzano et al reported a varicella-like papulo-vesicular 
exanthem in 22 patients, 7 of whom underwent skin 
biopsy, which demonstrated features compatible with 
viral infection.37 In the study, the possibility of varicella 
was ruled out on the basis of the clinic and past history of 
previous varicella.37 Herpesvirus-family microarray PCR 
demonstrated herpes, Epstein-Barr and varicella zoster 
viruses in the vesicle fluid of three patients with 
a vesicular rash;38 on the contrary, PCR assays for herpes-
viruses and SARS-CoV-2 on vesicle content resulted in 
negative in four cases.36

The pathogenesis of vesicle formation during COVID- 
19 is not entirely clear. In general, the vesicular rash is 
more specific to viral diseases than other rashes; however, 
it remains an open question whether SARS-CoV-2 may be 
responsible for the lesions, or whether co-infections, such 
as those by herpesviridae, may be involved.

Some authors have proposed a new pathogenetic 
hypothesis for vesicular lesions, particularly those with 
a localized pattern. Infection with SARS-CoV-2 could 
create a susceptibility to latent viral reactivation (eg from 
herpes virus) of a previously damaged skin area or, con-
versely, previously healed lesions of another pathology 
could contribute to the appearance of SARS-CoV-2 skin 
manifestations.39 The affected area is considered a locus 
minoris resistentiae or an immunocompromised 
district,40,41 and Sars-CoV-2 can precipitate the onset of 
pathologic lesions. These mechanisms underlie what has 
been described as the “Wolf isotopic response”, which is 
now re-proposed as a true variant of Koebner phenomenon 
(type V, in addition to the 4 types originally indicated by 
Boyd and Neldner).42–44

Urticarial Rashes
Urticarial rash may be an early sign of SARS-CoV-2 
infection, as it has often been described as preceding or 
concomitant to the development of other typical symptoms 
of infection, such as fever and cough.45–51 However, the 
onset of urticaria has also been described several weeks 
after COVID-19 symptoms.2 In some of the most numer-
ous case-series, it has been reported urticaria rates of 19%, 
16% and 9% on the total observed skin reactions.1,2,19

In many cases, an allergic drug reaction was ruled out 
because urticaria improved without discontinuation of the 
drugs.49,52 In other cases, the history was negative for 
medication intake.51 Conversely, it has been described 
that a vasculitic urticaria, which on histopathological 
examination, was compatible with an adverse drug 
reaction.53

Acute and chronic urticaria are known to be associated 
with viral infections, both in adults and children. 
Therefore, it is conceivable that COVID-19 might trigger 
urticaria in the same way as other viruses of the respiratory 
tract. On the other hand, it cannot be excluded that the 
drugs used in some cases may be responsible for urticarial 
reactions.

A correlation between urticaria and the severity of 
COVID-19 has not been established; however, its occur-
rence appears not to worsen the prognosis,46,47,50,52 even if 
Galvan Casas et al found a more severe disease in the 
analyzed group presenting urticarial and maculopapular 
lesions.1

Acute Generalized Exanthematous 
Pustulosis (AGEP), Erythema 
Multiforme (EM) and Other 
Polymorphic/Atypical Reactions
Cases of AGEP have been described in SARS-CoV-2 
infected patients treated with hydroxychloroquine,54 

which was already individuated as a drug frequently asso-
ciated with AGEP.55 A variant of the latter, called 
Generalized Pustular Figurate Exanthema (GPFE), has 
been observed in patients with COVID-19 taking hydro-
xychloroquine and has been proposed by some authors as 
an independent clinical entity.56,57 GPFE is described as 
initially urticarial with the development of non-follicular 
pustules and later characterized by targetoid and arcuate 
plaques.56,57

Besides AGEP, multiple erythema multiforme-like pat-
terns and one case of Stevens–Johnson syndrome have 
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been reported.17,28 In the study by Rubio-Muniz et al, 5 of 
34 patients were individuated as having targetoid lesions 
with histopathologic features of erythema multiforme. 
These lesions were all observed after initiation of drug 
therapies. EM-like exanthems were described in other 4 
patients, 16–24 days after the onset of COVID-19 
symptoms.58 All were hospitalized and treated with med-
ications (lopinavir/ritonavir, hydroxychloroquine, azithro-
mycin, corticosteroids and/or ceftriaxone). It has been 
proposed that the cytokine inflammatory cascade triggered 
by the virus could elicit hypersensitivity reactions to 
drugs.59 On the other hand, it is known that 90% of EM 
cases are associated with virus infections and only 10% 
with drugs.58 Therefore, EM lesions could also represent 
a potential delayed immune response to the virus.17

Two cases of chilblain associated with targetoid lesions 
compatible with EM have been described, in which the 
Sars-CoV-2 spike protein was found in endothelium and 
eccrine gland cells through immunofluorescence techni-
que. This finding, if further confirmed, would demonstrate 
the direct role of the virus in causing some skin manifesta-
tions like chilblain and EM.60

Finally, other atypical or polymorphic cutaneous man-
ifestations have been described as atypical erythema nodo-
sum, atypical Sweet syndrome, Kawasaki disease-like 
presentation, generalized pruritus and polymorphic 
patterns.61–70

Conclusion
Skin manifestations during COVID-19 are heterogeneous. 
Often it is not easy to classify the skin eruptions in standardized 
categories and the authors propose different subdivisions. Most 
appear with or after the classical symptoms of the disease, like 
cough and fever. Urticaria have seldom been reported before 
the onset of other symptoms, proposing it as a possible early 
indicator of infection. Some skin manifestations affect specific 
age groups: chilblains are more frequent in younger popula-
tion, while ischemic manifestations like livedo racemosa, reti-
form purpura and acral ischemia occur in the advanced ages. 
Erythematous and vesicular rashes are common to other viral 
infections, as well as urticaria may be associated with infec-
tions. These rash morphologies can be the result of immuno-
logical activation against SARS-CoV-2, similarly to other viral 
exanthems, but a reactivation/co-infection of herpesviruses 
(vesicular and pityriasis rosea-like rashes) or 
a hypersensitivity reaction to drugs (erythematous and urticar-
ial rashes) have also to be considered.

On the other hand, lesions of vascular origin seem to 
be linked more specifically with the pathogenesis of 
COVID-19: ischemic lesions are related to the state of 
systemic hypercoagulability and intravascular thrombosis 
established in severe infections, whereas INF-I massively 
produced in younger people to eliminate the virus, repre-
sents a possible relevant cytokine in the pathogenesis of 
chilblain. AGEP appears to be triggered by drugs, in 
particular by hydroxychloroquine, whereas EM could 
represent a delayed immune response to the virus or 
a hypersensitivity reaction to drugs elicited by the inflam-
matory cascade in response to virus invasion.

Finally, reports of the spike protein detection in samples of 
skin tissue (in particular, at the level of the eccrine glands and 
endothelial cells) do not exclude the possibility of the direct 
involvement of the virus or its particles in the pathogenesis of 
some skin manifestations. It is difficult to attribute a definitive 
prognostic role to the different manifestations because many 
data come from case reports or small samples of patients. 
Studies with larger case-series find that chilblains are corre-
lated with a less severe disease, while ischemic lesions with 
hospitalized and critically ill patients. Furthermore, vesicular 
rashes appear to be associated with medium severity and 
urticarial/maculopapular rashes with more severe COVID-19 
disease, although to a lesser extent than ischemic manifesta-
tions. A homogeneous categorization of reactions across stu-
dies is needed, in order to analyze the results as a whole and 
compare them with each other. Larger studies will allow to 
confirm or deny the pathogenetic mechanisms that have 
emerged, as well as to determine whether the different cuta-
neous reactions may have a value in terms of patient outcome.
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