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Background: COVID-19 can affect various organ systems including the skin. Cutaneous 
manifestations of COVID-19 in infected patients are poorly characterized.
Objective: To summarize retrospectively the skin features of COVID-19 infection and to 
analyze the skin rash incidence rate, clinical onset time, cutaneous manifestations, patholo-
gical characteristics and relationship with the novel coronavirus pneumonia severity.
Methods: The literature up to Sep 20, 2020, were searched and analyzed. Information 
on clinical features including skin manifestations, disease severity, stage and onset day, and 
cutaneous pathological characteristics was extracted. Data were analyzed using descriptive 
non-parametric statistics. For categorical data, the number and percentage of patients are 
presented. A Spearman correlation test was used to analyze the associations between rash 
type, rash onset and severity of COVID-19. All statistical analysis was performed with IBM 
SPSS software (version 20) using two-tailed tests. P values <0.05 were considered statisti-
cally significant.
Results: Twenty-three cases of COVID-19 patients with cutaneous manifestations from 
seven reports were collected. Inflammatory dermatosis, skin vasculitis and vascular derma-
tosis were the main lesion types of COVID-19 patients. Microvascular and endothelial cell 
injury, perivascular lymphocytic infiltrate, thrombosis, extremely dilated vessels and promi-
nent deposits of C5b-9 were the main dermatologic pathological changes. The onset day 
analysis showed that out of 19 patients, 63.2% of cutaneous manifestations were within 10 
days, 21.1% in 10–20 days and 15.8% were 20 days after the time the patient presented with 
COVID-19 main symptoms. Spearman rho analysis found no correlation between skin rash 
type, onset day and COVID-19 severity.
Conclusion: COVID-19 induced skin changes are one of the manifestations of immune 
responses to the novel coronavirus. Clinical and pathological characteristics were identified 
as dermal inflammatory reactions and/or skin vascular injury. External or systematic use of 
anti-inflammatories, protection of blood vessels and circulation-improving medicines should 
be considered in the skin treatments for novel coronavirus pneumonia patients.
Keywords: COVID-19, skin manifestations, diagnosis, treatment

Introduction
In late December 2019, a novel coronavirus pneumonia caused by SARS-CoV-2 was 
reported.1 The resulting disease, called Coronavirus Disease 2019 (COVID-19), has 
rapidly spread and was definedas a global pandemic on March 11, 2020 by the World 
Health Organization (WHO).
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The main basis of suspected diagnosis of COVID-19 is 
clinical symptoms, abnormal vital signs and radiologic exam-
ination (X-ray, chest CT), etc. The common laboratory exam-
ination results are decreased lymphopenia and increased 
lactate dehydrogenase (LDH). The most common symptoms 
at onset of COVID-19 illness are fever, cough, and fatigue, 
while other symptoms include sputum production, headache, 
hemoptysis, diarrhea, dyspnea, and lymphopenia.2–4

At present, the understanding of novel coronavirus is 
deepening and more and more studies have reported the cuta-
neous manifestations of COVID-19. However, the relation-
ship between skin rashes and COVID-19 infection is still 
unclear.

In this study we retrospectively summarized reported 
cutaneous manifestations in COVID-19 patientsand 
preliminarily analyzed the skin rash incidence rate, onset 
time, clinical features, pathological characteristics and 
relationship with the novel coronavirus pneumonia sever-
ity to explore the characteristics and basis of COVID-19 
skin changes.

Methods
We performed a literature search on Pubmed with terms 
skin rash and COVID-19 on September 20, 2020. Severity 
of novel coronavirus pneumonia was classified as mild, 

severe, and acute respiratory distress.5,6 Seven reports 
were found and most of these were case reports. 
Individual patient data extraction from searched literature 
mainly included demographic data, comorbidity, rash type, 
rash onset, and severity of COVID-19. Data were analyzed 
using descriptive non-parametric statistics. For categorical 
data, the number and percentage of patients are presented. 
The Spearman correlation test was used to analyze the 
associations between rash type, rash onset and severity of 
COVID-19. All statistical analysis was performed with 
IBM SPSS software (version 20) using two-tailed tests. 
P values < 0.05 were considered statistically significant.

Results
Clinical Features
Twenty-three cases of COVID-19 patients with cutaneous 
manifestations from the reported literature were collected. 
Inflammatory and vesicular eruptions are the mainlesion 
types (Figure 1). The skin symptoms reported included 
exanthema, chickenpox-like vesicles, violaceous macules, 
livedo reticularis-like eruptions, non-necrotic purpura, 
chilblain, eruptive cherry angioma, pruritic lesions, reti-
form purpura, dusky purpuric patches, mildly purpuric 
reticulated eruptions and other rashes (including cold urti-
caria and symmetrical drug-related intertriginous and 
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Figure 1 Clinical features of COVID-19 patients with cutaneous manifestations. Twenty-three cases of COVID-19 patients with cutaneous manifestations from reported 
literatures were collected. Inflammatory and vesicular eruptions are the main lesion types.
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flexural exanthema (SDRIFE). Urticaria lesions were only 
reported in two cases.7,8 The cutaneous manifestations as 
an erythematous rash that began on both antecubital fossa 
and extended on the trunk and axillary folds were only 
reported in one case.9

Correlation Between Cutaneous 
Manifestations and Novel Coronavirus 
Pneumonia Symptoms
The onset day analysis of 19 patients showed that 63.2% 
of cutaneous manifestations were found within 10 days of 
presenting with novel coronavirus pneumonia symptoms 
such as fever or cough; 21.1% were found 10–20 days 
after other symptoms and 15.8% were found 20 days after 
other symptoms (Figure 2).

Disease stage of 10 patients with cutaneous manifesta-
tions was reported, of which 20% were patients with mild 
novel coronavirus pneumonia, 50% with severe and 30% 
with acute respiratory distress (Figure 3). Spearman rho 
analysis found no correlation between skin rash type, 
onset day and COVID-19 severity (Table 1).

Pathological Characteristics
Microvascular and endothelial cell injury, perivascular 
lymphocytic infiltrate, thrombosis, extremely dilated 
vessels and prominent deposits of C5b-9 were the main 
dermatologic pathological changes of COVID-19 patients. 
The prominent pathological characteristics were inflamma-
tory infiltration, vasculitis, vascular damage and prominent 
deposits of C5b-9.

Discussion
COVID-19 can affect different organ systems, probably 
including the skin. From the early days of the pandemic, 
COVID-19 has been reported to be linked with multiple 
different types of skin involvement. Kubanovet al. summar-
ized 46 articles’ data with a pooled total of 997 unique 
patients from 9 countries and found that the skin manifesta-
tions frequency was up to 20.45%.10 Galván Casaset al. 
reported the skin lesions encountered during the COVID- 
19 epidemic in France, and identified that skin symptoms 
started a few days after first COVID-19 general symptoms 
and mainly included erythematous rash, urticaria and chick-
enpox-like lesions. By reviewing the current published lit-
erature, Elmas revealed that the cutaneous manifestations of 
COVID-19 included urticarial, maculopapular, varicella- 
like, purpuric, livedoid, and thrombotic-ischemic rashes.11

There are studies that classify the skin changes of 
COVID-19 according to the features of skin lesions. 
Galván Casaset al. conducted a rapid prospective nation-
wide analysis in Spain and suggested that cutaneous man-
ifestations of COVID-19 might be classified as acral areas 
of erythema with vesicles or pustules, other vesicular erup-
tions, urticarial lesions, maculopapular eruptions and livedo 
or necrosis based on the study.1 Marzanoet al. divided the 
reported cutaneous lesions into six main clinical patterns 
(urticarial rash, confluent erythematous-maculopapular- 
morbilliform rash, papulovesicular exanthem, chilblain- 
like acral pattern, livedo reticularis/livedo racemosa-like 
pattern and purpuric “vasculitic” pattern) and suggested 
that these six patterns can be merged into two main groups: 
inflammatory and exanthematous and the vasculopathic and 
vasculitic lesions.12

We reviewed and summarized the cutaneous manifesta-
tions associated with COVID-19 and found that inflamma-
tory dermatosis, skin vasculitis and vascular dermatosis 
were the main lesions types which presented as exanthema, 
chickenpox-like vesicles, violaceous macules, livedo, non- 
necrotic purpura, chilblain, eruptive cherry angioma (sud-
den onset of multiple small vascular proliferations), pruritic 
lesions, retiform purpura, dusky purpuric patches, mildly 
purpuric reticulated eruptions and other rashes.1,9,13–17 

Urticarial lesions as cold urticaria were only reported in 
one case.13 Through statistical analysis, we found no corre-
lation between rash type, onset day and disease severity.

Inflammatory skin manifestations in COVID-19 
infected patients were in varied forms. Bouaziz reported 
inflammatory lesions in 7 patients manifesting as 
exanthema, chickenpox-like vesicles and cold urticaria.13 

Estébanezet al. reported a patient who presented pruritic 
lesions on both heels 13 days after positive test of COVID- 
19.14 Zengarini et al. reported a 67-year-old Caucasian 
patient who presented a moderately itching erythematous 
confluent rash which appeared with a recurrence of fever 
one month after COVID-19 infection.15

Vascular lesions were reported in seven COVID-19 
patients in France as violaceous macules with “porcelain- 
like” appearance, livedo, non-necrotic purpura, necrotic 
purpura, chilblain appearance with Raynaud’s phenom-
enon, chilblain and eruptive cherry angioma.13 

Youngreported a 68-year-old critically ill man with 
COVID-19 who presented an ulcerated purpuric plaque 
with retiform/livedoid borders.18 Diaz-Guimaraenset al. 
reported a patient with severe acute respiratory syndrome 
caused by COVID-19 in Spain who presented confluent 
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Figure 2 63.2% of cutaneous manifestations were found within 10 days of patients presenting with novel coronavirus pneumonia symptoms such as fever or cough. 21.1% 
were found 10–20 days after other symptoms and 15.8% were found 20 days after other symptoms.
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Figure 3 Cutaneous manifestations in COVID-19 patients distributed as 20% with mild novel coronavirus pneumonia, 50% with severe and 30% with acute respiratory 
distress.
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erythematous macules, papules, and petechiae in 
a symmetric peri-flexural distribution.16 Livedo reticularis- 
like eruptions which are thought to be secondary to 
COVID-19-induced thrombotic vasculopathy have been 
reported in the USA.19,20 Perniosis-like acral cutaneous 
lesions (“COVID TOES”) in two asymptomatic patients 
diagnosed with COVID-19 were reported from Kuwait.21 

Retiform purpura with surrounding inflammation on the 
buttocks and livedo rashes on the lower extremities, pal-
mar and plantar was reported by Cynthia Magro et al. in 
USA.17

The pathological changes of skin lesions in COVID-19 
patients are mainly concentrated in two types: one is the 
skin immune inflammatory reaction which is characterized 
by the infiltration of inflammatory cells in dermis, mainly 
lymphocytes; the other is vascular damage which is char-
acterized by vasculitis, structural damage of vascular 
endothelium and walls and microvascular embolism. Diaz- 
Guimaraens et al. reported the pathology changes as red 
cell extravasation, dermal papillary edema, and scattered 
dyskeratotic keratinocytes.16 Zengarini et al. reported that 
slight superficial perivascular lymphocytic infiltrate, extre-
mely dilated vessels in the papillary and mid dermis were 
found in itching erythematous confluent lesion 
pathology.15 Magro et al. found complement-mediated 
microvascular injury in the lungs and/or skin of five indi-
viduals with severe COVID-19.17

Some researchers revealed that similar to SARS-CoV, 
COVID-19 also uses the angiotensin-converting enzyme 2 
(ACE2) receptor to invade human alveolar epithelial 
cells.22 Although remaining in controversial,23 several 
hypotheses have been proposed to date regarding the net 
effect of angiotensin-converting-enzyme inhibitors (ACEI) 
on COVID-19 infections. Based on our knowledge, the 

relation of skin rashes and concomitant ACE inhibitors 
intake for HBP has been seldom reported. Dermatologists 
are encouraged to report any available data regarding the 
relationship between ACEI and skin changes in COVID- 
19 patients.

The pathogenesis of skin rash caused by viral infection 
includes allergic reaction to viral components, vasculitis 
induced by viral infection, and dermatomal direct damage 
by viruses. If the skin structure maintains its integrity, the 
chance of viral invasion from the skin is essentially non- 
existent because skin keratinocytes and fibroblasts do not 
express ACE2 receptor which is widely distributed in the 
heart, kidneys, lungs, and testes. Even in a patient who is in 
the viremic phase, when COVID-19 circulates to all organs 
including the skin, the quantity of the virus that can colonize 
and reproduce depends on whether the microenvironment is 
suitable for viral survival, such as whether there are enough 
ACE2 receptors on cell surfaces. Therefore, theoretically, it 
is almost impossible to detect viruses in skin lesions and 
there have been no reports of positive viral detection 
from normal skin and skin lesions including vesicles con-
tent in COVID-19 patients. The mechanisms of cutaneous 
manifestation in novel coronavirus pneumonia patients are 
usually a manifestation of immune responses to COVID-19 
which might be induced by the systemic immune system or 
skin immune system.

High blood levels of cytokines and chemokines were 
detected in COVID-19 patients which included Interleukin 
(IL, IL1-β, IL-1RA, IL-7, IL-8, IL-9, IL-10), basic fibroblast 
growth factor-2 (FGF-2), granulocyte-macrophage colony- 
stimulating factor (GMCSF), Interferon-gamma (IFN-γ), pla-
telet-derived growth factor (PDGFB), vascular endothelial 
growth factor A (VEGFA). High levels of pro-inflammatory 
cytokines including IL-2, IL-7, IL-10, recombinant colony 

Table 1 Spearman Rho Analysis of Skin Rash Type, Onset Day and COVID-19 Severity

Rash Type Onset Day Disease Stage

Spearman’s rho Rash Type R 1.000 0.348 0.436
Sig. (Two Tailed) 0.145 0.208

N 23 19 10

Onset Day R 0.348 1.000 0.453
Sig. (Two Tailed) 0.145 0.259
N 19 19 8

Disease Stage R 0.436 0.453 1.000

Sig. (Two Tailed) 0.208 0.259

N 10 8 10
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stimulating factor (GCSF), interferon-gamma-induced pro-
tein-10 (IP-10), monocyte chemotactic protein-1 (MCP-1), 
macrophage inflammatory protein-1α (MIP-1α), and tumor 
necrosis factor-α (TNF-α) were found in some severe 
patients.2,3 We proposed the hypothesis that these inflamma-
tory mediators, which are rising in circulation, may cause 
inflammatory damage to the skin through the skin microcir-
culation system, thus leading to inflammatory, vasculitis and 
vascular injury in COVID-19 patients.

In skin, C5b-9 and C4d mediated microvascular injuries 
were found.16 Margo suggested that severe COVID-19 may 
define a type of catastrophic microvascular injury syndrome 
mediated by activation of complement pathways and an 
associated procoagulant state.17 This indicated that comple-
ment-mediated inflammatory response and vascular injury 
might play a role in inducing skin changes of COVID-19.

D-dimer is the degradation product of fibrin. The 
increase of D-dimer level in peripheral blood indicates 
the existence of hypercoagulability and secondary fibrino-
lysis. High D-Dimer was reported to associate with macu-
lopapular eruptions.24 Increasing D-dimer might be related 
to the circulatory disorder of the multiple organ system 
including skin caused by the virus and the pathogenesis of 
skin changes such as vascular occlusive dermatosis in 
COVID-19 patients.

Familial clustering of COVID-19 cutaneous manifesta-
tions such as maculopapular and urticarial rash has been 
reported.25,26 The histopathology of the varicella-like lesions 
observed during COVID-19 infections of some patients was 
suggestive of viral infections.17 But the route of SARS-CoV 
-2 (COVID-19) transmission such as through skin–skin con-
tact, vectors and sexual activity is still under study.27,28

In conclusion, COVID-19 induced skin changes are 
one of the manifestations of immune responses to the 
novel coronavirus. Clinical and pathological characteris-
tics are identified as dermal inflammatory reactions and/or 
skin vascular injury. Vigilance and differential diagnoses 
are necessary when dermatologists meet patients present-
ing inflammatory skin manifestations and vascular lesions 
in the COVID-19 pandemic. At present, the treatment for 
COVID-19 induced skin changes is still not unified. Based 
on the pathological characteristics we suggestthat external 
or systematic use of anti-inflammatories, protection of 
blood vessels and circulation-improving medicines could 
be considered. Although no correlation were found 
between skin rash type, onset day and COVID-19 severity, 
more clinical data are needed to further identify the rela-
tionship between the virus and the skin.
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