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A s experience with caring for patients 
with COVID-19 has accumulated since 

the onset of the pandemic, so has our under-
standing of its associated cutaneous manifesta-
tions and their clinical implications.
 It is benefi cial to watch for cutaneous 
manifestations of COVID-19, both in and 
out of the hospital. For example, a study of 
more than 330,000 community-based patients 
in the United Kingdom1 found that patient- 
reported skin rash was associated with positive 
COVID-19 testing and was more predictive 
than fever. Additionally, an analysis of 296 
hospitalized patients with COVID-19 in the 
United States2 found that mucocutaneous 
fi ndings were associated with the need for me-
chanical ventilation, even when adjusted for 
age, body mass index, and comorbidities.
 COVID-19-associated cutaneous abnor-
malities are often grouped into 5 major catego-
ries (Table 1)3:
• Morbilliform rash (containing macules and 

papules, resembling measles)
• Urticaria (itchy red welts) 
• Vesicles (small blisters)
• Pseudo-chilblains (also known as “COVID 

toes,” painful infl ammation of the digits in 
response to cold)

• Vaso-occlusive lesions (due to thrombosis 
and occlusion of small arteries, with sub-
sequent ischemia). 

 ■ MORBILLIFORM RASH: THE MOST
COMMON SKIN MANIFESTATION

Morbilliform eruptions are common in many 
viral illnesses and were reported in patients 
with COVID-19 early in the pandemic.4,5 

International registry data indicate that mor-
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ABSTRACT
Cutaneous fi ndings can be clues to diagnosis and infec-
tion severity in viral illnesses, including COVID-19. The
authors provide an update on the diagnostic and prog-
nostic value of the 5 most common cutaneous abnor-
malities associated with COVID-19 in adult patients:
morbilliform rash, urticaria, vesicles, pseudo-chilblains, 
and vaso-occlusive lesions. 

KEY POINTS
The common cutaneous abnormalities that occur in
COVID-19 patients were recognized early in the
pandemic, and evidence concerning their pathogenesis
and clinical relevance continues to accumulate. 

Urticarial and vesicular eruptions may precede other 
COVID-19-associated symptoms and, along with
morbilliform rashes, are typically associated with overall 
high survival rates. 

The association of pseudo-chilblains with COVID-19 
remains controversial, and no defi nitive evidence linking 
them to SARS-CoV-2 infection has been reported. 

The most worrisome manifestations are vaso-occlusive 
skin lesions, which most often occur in hospitalized 
patients with COVID-19 and are associated with a poorer 
prognosis than other skin lesions. 

Samantha Polly, MD
Complex Medical Dermatology Fellow, 
Department of Dermatology, Cleveland 
Clinic, Cleveland, OH

Anthony P. Fernandez, MD, PhD
Assistant Professor of Clinical Medicine, Cleveland 
Clinic Lerner College of Medicine of Case Western 
Reserve University, Cleveland, OH;  Director of Medical 
Dermatology; W. D. Steck Chair of Clinical Dermatology, 
Departments of Dermatology and Pathology, Cleveland 
Clinic, Cleveland, OH

 on May 2, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


162 CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 89  • NUMBER 3  MARCH 2022

SKIN SIGNS OF COVID-19

billiform eruptions are the most common 
cutaneous manifestation in patients with 
laboratory-confi rmed COVID-19.6 Typical 
clinical features include a generalized, sym-
metric maculopapular rash with pruritus 
(Figure 1).7

 Patients with COVID-19-associated mor-
billiform eruptions have an excellent prog-
nosis, with survival rates of 96.9%8 to 97.5%.3 

 ■ URTICARIA CAN BE THE FIRST SIGN
OF COVID-19

Urticaria is also common in COVID-19. The 
clinical features do not appear to differ from 
those of idiopathic urticaria and typically 
consist of generalized pruritic wheals.9,10 On 

average, urticaria lasts less than 1 week11 and 
is associated with relatively mild disease and 
survival rates of 97.8%6 to 98.2%.3

 Histologic features also mimic those of 
idio pathic urticaria and thus limit the value 
of skin biopsy.9,10 However, urticarial vasculitis 
has been described in association with CO-
VID-19, suggesting that biopsy should be con-
sidered in patients with persistent urticarial 
plaques with associated purpura.12

 Interestingly, in a systematic review of 
895 patients with COVID-19,13 105 (12%) 
had urticarial lesions, and in 17 (16%) of 
these 105 the urticaria began before the on-
set of the other COVID-19 symptoms, sug-
gesting that it can be a clue to diagnosis in 
appropriate clinical settings and can help 

Patients
with COVID-19-
associated 
morbilliform 
eruptions have 
an excellent 
prognosis,
with survival 
rates of 96.9%
to 97.5%

TABLE 1

Major categories of cutaneous eruptions in COVID-19

Category Presentation Onset rates Survival Additional notes
     rates

Morbilliform Pink-erythematous Usually within Higha Most common cutaneous
  blanching macules and 2 weeks of COVID-19  fi nding in confi rmed
   papules, commonly on symptom onset  COVID-19 cases
  trunk and lasting
  < 1 week

Urticarial Transient, pruritic Can be before  Higha Reported association with
  edematous papules and COVID-19  gastrointestinal symptoms
  plaques lasting about symptoms
  1 week

Vesicular Minimally pruritic Can be before Higha  Reported association with
  vesicular eruption that COVID-19  neurologic symptoms
  can be localized symptoms 
  or diffuse

Pseudo- Younger, healthy Usually within Higha Association with SARS-
chilblains patients with tender 2–4 weeks  CoV-2 infection is debated
  red-purple papules after COVID-19
  affecting toes more symptom onset
  than fi ngers
    Recently reported in 
    “long-haulers”

Vaso-occlusive Hospitalized patients Usually within 2 Lower b Linked to systemic vascular
  with retiform purpura, weeks of COVID-19  thrombosis
  livedo racemosa, acral symptom onset  
  necrosis, or sacral ulcers

ªMore than 95%.
bAbout 80%.

Based on information in reference 3.
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guide early testing (Figure 2).13 Addition-
ally, an analysis of 200 patients with COV-
ID-19 with cutaneous manifestations14 found 
a signifi cant association between urticaria 
and gastrointestinal symptoms, which could 
assist clinicians in their anticipatory man-
agement.

 ■ VESICLES CAN ALSO BE THE FIRST SIGN 
OF COVID-19

Initially described as “varicella-like,”15 ve-
sicular eruptions in COVID-19 have been 
described in both localized and diffuse distri-
butions. The localized pattern is characterized 
by monomorphic vesicles in the same stage of 
evolution that are confi ned to the trunk (Fig-
ure 3). But the diffuse pattern may be more 
common. A cohort study16 reported that it ac-
counted for 18 (75%) of 24 cases. The diffuse 
pattern consists of polymorphic papules, vesi-
cles, and pustules that develop simultaneously 
on the trunk and spread distally, sometimes 
involving the palms and soles. Lesions tend to 
resolve after about 8 days without scarring.15

An analysis
of 200 patients 
with COVID-19 
with cutaneous 
manifestations 
found a 
signifi cant
association
between 
urticaria and 
gastrointestinal 
symptoms

Figure 1. Morbilliform rash in COVID-19. 
A 77-year-old man was hospitalized with 
COVID-19 and developed bilateral pneu-
monia and acute hypoxic respiratory failure. 
Four days after discharge, while continu-
ing to have low-grade fevers, he developed 
pink papules confl uent over the trunk and 
extremities consistent with a morbilliform 
eruption.

Figure 2. Urticarial lesions preceding COVID-19 diagnosis.
A 21-year-old woman with no known previous skin
problems developed urticarial lesions in various locations, 
including the thighs (A) and hands (B) several days before 
testing positive for COVID-19 as part of a routine screening 
protocol. She subsequently experienced systemic symptoms 
including palpitations, cough, fatigue, and loss of taste and 
smell, but was able to be managed on an outpatient basis 
with supportive care.

Figure 3. Vesicular eruption in COVID-19. 
A 52-year-old man developed a vesiculo-
pustular eruption on his trunk during hospi-
talization for COVID-19 requiring intensive 
care unit admission and mechanical venti-
lation for acute respiratory failure due to 
respiratory distress syndrome. He recovered 
and was eventually discharged.
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 Lesional skin biopsies reveal histologic 
features consistent with viral exanthems, 
namely vacuolar degeneration of the basal 
epidermal layer with occasional dyskeratotic 
keratinocytes and superfi cial dermal infl am-
mation.15 However, some reports describe 
prominent keratinocyte acantholysis contrib-
uting to formation of intraepidermal vesicles, 
which is a relatively unusual histologic fi nd-
ing.17 Additionally, while there have been re-
ports of SARS-CoV-2 spike proteins detected 
with immunohistochemistry in sweat glands 
and dermal endothelial cells in skin biopsies 
from COVID-19 patients, 2 studies of CO-
VID-19-associated vesicular rashes detected 
no SARS-CoV-2 in vesicular fl uid by reverse 
transcriptase polymerase chain reaction test-
ing.16–18 
 Like urticaria, vesicular eruptions were 
also commonly noted before other COV-
ID-19 symptoms (in 8.5%3 to 15%13 of cases of 
COVID-19-associated urticaria) in multiple 
studies, and therefore may similarly provide 
an indication for COVID-19 testing and iso-
lation in the appropriate clinical context.3,14,19 

Additionally, a systematic review8 reported 
a possible link between vesicular eruptions 
and neurologic symptoms including head-
ache, dysgeusia, irritability, and confusion. 
Like those with morbilliform rash or urticar-

ia, patients with COVID-19 with vesicular 
eruptions have high survival rates (96.1%3 to 
96.6%8).

 ■ PSEUDO-CHILBLAINS:
LINK TO COVID-19 DEBATED

Although pernio-like acral lesions (Figure 4) 
were the fi rst cutaneous manifestations to 
generate signifi cant attention, whether they 
are truly linked to COVID-19 has been de-
bated. 
 Challenging the link are strikingly low 
rates of positive COVID-19 testing in af-
fected patients, as well as results of several 
studies20–24 that suggest these lesions are 
most consistent with typical perniosis, with 
an increased incidence related to changes 
in daily routine (eg, quarantining, work-
ing from home) during the pandemic rather 
than infection with SARS-CoV-2. Ad-
ditionally, a systematic review8 found that 
pre-existing rheumatologic conditions were 
more common in patients with presumed 
COVID-19-related pernio-like lesions, rais-
ing the possibility that underlying diagnoses 
contributed to development of the acral le-
sions. 
 However, proponents of the association 
with COVID-19 point to “outbreaks” of 
chilblain-like lesions corresponding to CO-
VID-19 waves and propose that an effi cient, 
type I interferon-driven antiviral response 
could induce pernio-like lesions and suppress 
both symptoms and confi rmatory testing.25–29 
Interestingly, information is accumulating 
about pernio-like lesions in “long-hauler” pa-
tients, with a signifi cant association reported 
between persistent cutaneous and extracuta-
neous symptoms.30–32 
 While the debate continues, if these le-
sions are truly a COVID-19 manifestation, 
they are fortunately associated with high sur-
vival rates (96.4%6 to 98.7%3) and few or no 
systemic symptoms.33,34 

 ■ VASO-OCCLUSIVE LESIONS 
ARE ASSOCIATED WITH HIGHER RISK 

Vaso-occlusive lesions (Figure 5) have been 
reported in patients with COVID-19 with 
varied clinical presentations, including fi xed 
livedo racemosa, retiform purpura, and acral 

Information 
is accumulating 
about
pernio-like 
lesions
in ‘long-hauler’ 
COVID-19
patients

Figure 4. Pseudo-chilblains (“COVID toes”). (A) A 24-year-
old woman developed painful erythematous and vio-
laceous macules involving her dorsal toes after testing 
positive for COVID-19. She had no other symptoms. (B) A 
young adult man sought care in a telemedicine encounter 
after developing painful, erythematous papules on his 
toes. His eventual COVID-19 status is unknown.
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ischemia, which may be clinically confused 
with COVID toes.19 These lesions are most 
commonly seen in hospitalized patients with 
moderate to severe COVID-1919 and are as-
sociated with higher risks of severe pneu-
monia and intensive care unit admission 
and relatively low survival rates (78.9%3 to 
81.8%8). 
 Similar patterns of microvascular throm-
bosis have been found in skin biopsies and 
pulmonary tissue of COVID-19 patients with 
vaso-occlusive cutaneous lesions, suggesting 
that this manifestation could be a marker of 
systemic microvascular injury.35 Addition-
ally, systemic thrombotic events including 
deep vein thrombosis and pulmonary em-
bolism have been reported in patients with 
retiform and necrotic lesions, with rates as 
high as 64%.6,36 Whether early recognition of 
these lesions can prompt treatment decisions 
that decrease systemic thrombotic events or 
increase overall survival requires further re-
search.

 ■ OTHER CUTANEOUS FINDINGS

Other cutaneous fi ndings that have been re-
ported with COVID-194,7,37–39 include oral 
lesions; reactivation of viral infections; rash 
resembling symmetrical drug-related inter-
triginous and fl exural exanthema; small-vessel 
vasculitis; cutaneous hyperesthesia; papulo-
squamous eruptions; and erythema nodosum-
like lesions.
 Oral lesions. A study of 666 patients40 
reported various oral mucosal fi ndings in 78 
(26%) of 304 patients who had mucocuta-
neous manifestations, and the authors hy-
pothesized that lesions in the mouth may be 
under reported due to contact precautions and 
assisted ventilation that limits examination of 
the oral mucosa.40 
 Reactivation of herpes simplex virus 
(HSV) and varicella-zoster virus (VZV) 
infections has been reported in conjunction 
with COVID-19 infection. A cross-sectional 

study of nearly 900 patients with COVID-19 
found a signifi cantly higher prevalence of 
HSV-1 and VZV than in the hospital popula-
tion, even when adjustments were made for 
numerous comorbidities.41 Some reports sug-
gest that HSV reactivation may be associ-
ated with more severe COVID-19 infection, 
including acute respiratory distress syndrome 
and viremia,42,43 but the prognostic implica-
tions of treating these reactivations has not 
yet been robustly investigated. ■
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Figure 5. Vaso-occlusive lesions in COVID-19. (A) A 62-year-
old man with COVID-19 developed an irregular, mottled, 
purpuric patch on his knee extending onto his thigh during 
an extended hospitalization complicated by septic shock 
and acute respiratory failure requiring mechanical ventila-
tion. He died of his illness 3.5 weeks after admission. 
(B) A 77-year-old man (also described in Figure 1) devel-
oped purpuric patches with central hemorrhagic crusts on 
the left buttock shortly after hospitalization for COVID-19. 
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