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Abstract
Background: This brief review considers major aspects of COVID toes as currently
understood. Topics discussed include etiology, pathophysiology, differential diagnosis, treatment,
and management. Media characterization, potentially leading to intense public interest in COVID
toes during the summer of 2020, is also discussed.
Methods: The literature review was conducted by selecting articles from PUBMED,
SCOPUS, EMBASE, and Google Scholar based on the relevance to our topic. To determine
the relative search interest of the general population, a Google Trends analysis was queried on
11/17/20 for the retrospective duration of 11/17/2019–11/17/2020.
Results: The majority of patients who have presented with COVID toes are children
and young adults. COVID toes generally present as acro-ischemic lesions, which are
microthrombotic events in the extremities, leading to symptoms such as pseudo-chilblains or
pernio-like lesions. Chilblains are histologically classified as an inflammatory disorder with a
prominent perivascular lymphocytic infiltrate seen on microscopy. The regions are described as
appearing erythematous to purple purpuric macules, papules, and/or vesicles. In many cases,
COVID toes symptoms are self-limiting.
Conclusion: The development of COVID toes represents an additional manifestation
of COVID-19 that should lead to additional testing. Knowledge of these symptoms can give
healthcare workers and the general public another tool for recognizing COVID-19.
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Introduction
As the world continues to study SARS-CoV-2 and
attempts to control it through vaccine distribution and
other public health measures, it is still important for
the healthcare community and general public to recognize and respond to the atypical symptoms associated with COVID-19. Loss of smell and taste are some
of the earliest recognized, distinct manifestations of a
COVID-19 infection; however, there are also dermatologic manifestations associated with the disease, most
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prominently, COVID toes. Patients, especially children
and adolescents, have presented with red-purple, tender, itchy bumps that develop mostly on the toes, but
also on the heels and fingers. These findings resemble perniosis or chilblains, a rash that is typically associated with exposure to cold conditions.
Widespread contemporary media coverage of
COVID toes existed in the summer of 2020, in attempts
to explain the potential association of COVID toes with
COVID-19 (Table 1). The main goal of the media was
to educate the public on what this unique symptom
might mean for them. It also should be noted that during this time, widespread testing in the U.S. was limited
and discovery of unique symptomatology for potential
exposure was particularly relevant. A variety of media
narratives existed, leading to intense public interest.
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Table 1. Major News Outlets Covering COVID Toes
News Outlet Website

Date
Published

Abcnews.com
Foxnews.com
Yahoo.com

04/20/20
04/20/20
04/20/20

usatoday.com

04/21/20

Northwestern.edu
Businessinsider.com

04/21/20
04/23/20

Dailyherald.com
Forbes.com
Time.com

04/24/20
04/27/29
04/28/20

Washingtonpost.com

04/29/20

Everydayhealth.com

04/30/20

NYtimes.com
Cbsnews.com
Bbc.com
Usnews.com
Npr.com

05/01/20
05/02/20
05/02/20
05/04/20
05/06/20

Cnn.com
Medscape.com
Massgeneral.org

05/08/20
05/08/20
05/08/20

Healio.com
Apnews.com
Snopes.com
Scientificamerican.com

05/14/20
05/17/20
05/17/20
05/18/20

Nationalgeographic.com

05/21/20

Med.wisc.edu

06/11/20

Title of Article
COVID Toes’: Could skin conditions offer coronavirus clues?
Doctors research ‘COVID toes’ theory in hopes to find new coronavirus clue
What are ‘COVID toes’ and why are dermatologists seeing an ‘epidemic’ of
them in kids?
What are ‘COVID toes’? Doctors discover symptom of coronavirus mostly
seen in kids
COVID toes probably more rampant than we realize’
‘COVID toes’ might be the latest unusual sign that people are infected with
the novel coronavirus
COVID toes’ reported in some patients with the coronavirus
Spots On Toes And Rashes Join Weird New Symptoms Of Coronavirus
From ‘COVID Toes’ to Hives, These Are the Skin Conditions Dermatologists
Think Could Be Signs of Coronavirus
‘Frostbite’ toes and other peculiar rashes may be signs of hidden coronavirus
infection, especially in the young
What Are ‘COVID Toes’? Must-Know Facts About the Strange Coronavirus
Symptom
‘COVID Toes,’ Other Rashes Are Latest Possible Rare Virus Signs
“COVID toes” and other skin symptoms may be a sign of coronavirus
Coronavirus: ‘Covid toe’ and other rashes puzzle doctors
More Symptoms of Coronavirus: COVID Toes, Skin Rashes
From Loss Of Smell To ‘COVID Toes’: What Experts Are Learning About
Symptoms
‘Covid toes’ may be a sign you had coronavirus
‘COVID Toes’ and ‘Kawasaki’ Rash: 5 Cutaneous Signs in COVID-19
TRACKING “COVID TOES” AND DERMATOLOGIC SYMPTOMS OF
COVID-19
‘COVID-toes,’ tracking dermatological symptoms of COVID-19
‘COVID toes,’ other rashes latest possible rare virus signs
‘COVID Toes,’ Other Rashes Are Latest Possible Rare Virus Signs
From Headaches to ‘COVID Toes,’ Coronavirus Symptoms Are a Bizarre
Mix
Inflamed brains, toe rashes, strokes: Why COVID-19’s weirdest symptoms
are only emerging now
“Covid toes” clinical trial underway at UW school of medicine and public
health
(continued)
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Table 1. Major News Outlets Covering COVID Toes (Continued)
News Outlet Website
Webmd.com
Jamanetwork.com
Health.clevelandclinic.org
Sciencedaily.com
Weillcornell.org
AAD.org
Idse.net

Date
Published
06/25/20
06/25/20
06/30/20
07/02/20
07/09/20
07/13/20
08/19/20

Title of Article
‘COVID Toe’ Probably Not Caused by COVID-19
Focus on “COVID Toes”
Are COVID Toes and Rashes Common Symptoms of the Coronavirus?
Study supports link between COVID-19 and COVID toes
COVID Toe and Other COVID-19 Skin Conditions
COVID TOES, RASHES: HOW THE CORONAVIRUS CAN AFFECT
YOUR SKIN
COVID Toes: Managing This Unusual COVID-19 Manifestation

For instance, some media outlets described COVID
toes as having a frostbite appearance on hands and
toes.1 Others reassured the public that these symptoms were not a sign of major concern, but rather
indicated that their immune system was at work.2 Still,
similar to a few articles in the primary literature, some
continued to express uncertainty regarding a definite
association between COVID toes and COVID-19 as
more research needed to be done.3 While a wide number of media outlets covered this topic, the overall consensus remained that these symptoms were adequate
grounds to get tested. The list of news outlets found in
Table 1 does not include the numerous local news outlets that also reported similar stories during the same
time period, likewise, increasing public interest.
Research and knowledge about COVID-19 is
increasing, and this brief review succinctly summarizes the current understanding of COVID toes with
the following objectives:
• Describe the etiology, pathophysiology, differential
diagnosis, treatment and management of COVID
toes.
• Explore media characterization of COVID toes with
associated patient perceptions due to this popular search topic in the summer of 2020 and reconcile these findings with the dermatologic primary
literature.
• Juxtapose competing theories regarding whether
chilblain lesions are related to COVID-19.

• Provide recommendations and salient information
for healthcare workers, patients, and their families.

Methods
To objectively determine the relevance of public
interest in “COVID toes” in comparison with other
unique symptoms of COVID-19, Google Trends was
queried on 11/17/20 to establish relative search volumes of unique symptomology of COVID-19. Loss of
smell, loss of taste, shortness of breath, and COVID
toes were the four unique search terms compared via
relative search volume with values of 0 being no queries being elicited during the specific time frame analyzed, and 100 belonging to the most popular search
term during the same time frame.
Google Trends is an open-source database that
allows data comparison by geography, timeframe,
and search term. Comparisons can be refined by
selecting specific sub-category classifications and
also filtered by type of search, including web, images,
news and YouTube if necessary. We selected “United
States” as our geographical search area of interest,
selected 12 months of continuous, retrospective data
from 11/17/2019–11/17/2020, chose “All categories”,
and filtered by web searches specifically.4
Search history indicates that this topic has been
of significant search interest to the public in the United
States, rivaling other unique symptoms of COVID-19,
such as shortness of breath and loss of taste and
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Figure 1. Google Trends was
queried on 11/17/20 to establish
relative search volumes of unique
symptomology of COVID-19.
smell. To establish the extent of news media coverage
during the height of search interest, Google Tools was
queried with the search “Covid Toes” from 04/01/20–
08/31/20 (Figure 1). Table 1 was subsequently built
from the first 10 pages of results.
Because of the limited number of publications
related to COVID toes and cutaneous symptomology
of COVID-19 generally, articles were selected from
PUBMED, SCOPUS, EMBASE, and Google Scholar
contingent on the relevance to our literature review.

enters the host cell through endocytosis and subsequently leads to ACE2 downregulation.8 As a result,
an increase in angiotensin II is observed, promoting
lung injury via inflammatory pathway activation.
Transmission of COVID-19 is advanced by respiratory droplets in the air from close person-to-person
contact by coughing, sneezing, and hand-to-mouth
contact.9 Both symptomatic and asymptomatic individuals can spread infection.

Pathophysiology of COVID toes

Discussion
Pathophysiology of COVID
COVID-19 is best understood through its pathogenesis and transmission. SARS-CoV-2 is a positive-strand
RNA virus that is the cause of COVID-19.5 The principal receptor for SARS-CoV-2 is the angiotensinconverting enzyme 2 (ACE2) receptor, which is widely
distributed among cell membranes of various organs,
including the lungs.6 ACE2 usually has an essential
role in negatively regulating the renin-angiotensin
aldosterone system (RAAS), a system responsible
for modulating blood volume and systemic vascular
tone.7 However, upon binding ACE2, SARS-CoV-2
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The majority of patients who have presented with
COVID toes are children and young adults.10 COVID
toes generally present as acro-ischemic lesions,
which are microthrombotic regions in the extremities,
leading to symptoms such as pseudo chilblains or
pernio like lesions (Figure 2).11 Chilblains are histologically classified as an inflammatory disorder with a
prominent perivascular lymphocytic infiltrate seen on
microscopy.12 The regions are described as appearing ‘erythematous to purple purpuric macules, papules, and/or vesicles’.13 In many cases, COVID toes
symptoms are self-limiting.10
These symptoms can occur after, during, or before
other COVID-19 symptoms. Of the confirmed patients
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COVID-19 virus could explain the pathogenesis of
COVID toes.18

Differential Diagnosis
During the duration of the COVID-19 pandemic,
the presentation of chilblain lesions may justifiably
lead healthcare workers to attribute these symptoms
to the virus. Despite the association of COVID toes
with COVID-19, other etiologies of chilblain lesions
should be considered.

Figure 2. Typical chilblain toes. (Source-Wikipedia.
https://en.wikipedia.org/wiki/File:Wintertenen.jpg)
having both COVID-19 and dermatological symptoms,
64% of the dermatological symptoms presented after
the COVID-19 illness, 15% presented simultaneously
with other symptoms, and 12% occurred before other
symptoms.14

Other symptoms with COVID-19
While cough and shortness of breath are major
symptoms of COVID-19, other less conspicuous
symptoms, such as loss of smell (anosmia) and taste
(ageusia) have been noted. Anosmia is caused by
SARS-CoV-2 damage to sustentacular cells of olfactory epithelium that express the ACE2 receptor.15 The
ACE2 receptor is also found in other extrapulmonary
tissues, such as the gastrointestinal tract, making
these tissues vulnerable to infection.16
Recently, a rise in cutaneous manifestations in
COVID-19 patients has been identified, further increasing interest in the link between SARS-CoV-2 and the
skin. Skin manifestations of COVID-19 patients include
erythematous rashes appearing around the onset of
symptoms, vesicular eruptions around the trunks and
limbs, and urticaria.17 The appearance of chilblains,
or COVID toes, has also been noted. While a definite
causative relationship has not been established, one
study found that damage to the endothelium by the

Presentations of chilblain lesions (synonymous
with perniosis) may be due to primary or secondary
perniosis. Symptoms of perniosis present similarly
to what has been described as COVID toes, namely,
vasospasm and acro-ischemia of unknown etiology
leading to “painful and pruritic erythrocyanotic discoloration and swelling.”19 Perniosis usually requires
a trigger of exposure to cool, but non-freezing temperatures. While primary perniosis occurrence is
idiopathic, secondary perniosis occurs due to an
underlying systemic cause.20 Various autoimmune
immune disorders (systemic lupus erythematosus,
sarcoidosis, vasculitides, antiphospholipid disease,
and others) have been implicated in secondary perniosis.19 As such, personal and family history of
autoimmune disease and recent exposure to cold
temperatures ought to be considered with possible
COVID-19 infection in patients presenting with chilblain
lesions. Other non-COVID-19-related presentations
of chilblain lesions include leukemia cutis (cutaneous presentations of leukemia) and familial lupus
chilblains.20

Management
Chilblain lesions identified during COVID-19 infection tend to be self-limiting. A retrospective review
and follow-up of 22 children and adolescents who
presented to the emergency department with COVID
toes symptoms in Spain in April 2020 revealed that
lesions resolved spontaneously. Symptoms generally
started to fade 7–10 days after presentation at the
hospital and were markedly improved or completely
resolved after 3–5 weeks in all patients.21 Another
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retrospective review of 26 children with COVID toes
in Italy in March–April 2020 also demonstrated that
all patients recovered without any treatment.22 In
these studies and other published case reports, a
variety of treatments have been used. Patients have
received symptomatic treatment (oral analgesia and
antihistamines), topical heparin, topical nitroglycerin,
and topical and systemic corticosteroids.21–24 To date,
no randomized control trials have been performed to
assess the efficacy of treatment for COVID toes.

Alternative theories
The association between COVID toes and
COVID-19 has been highly debated. The sudden and
rapid increase of symptoms associated with COVID
toes during the rise of COVID-19 cases indicates that
there is a relationship between the two; however, the
lack of confirmatory testing does not allow confirmation of an association.10 Testing and research conducted on the association between COVID-19 and
COVID toes provide competing theories on the cause
COVID toes. Positive anti-SARS-CoV/SARS-CoV-2
immunostaining on skin lesions from individuals presenting with chilblain-like lesions appears to show the
virus in the skin lesions, but it lacks specificity.25
On the contrary, Baeck and Herman cite several studies that demonstrate that RT-PCR and antiSARS-CoV-2 serology were negative in the majority of
patients that had chilblain-like lesions, indicating that
COVID toes may present without a patient being seropositive for COVID-19. These authors also explored
the possibility that COVID toes could be a cutaneous expression of type I interferon (IFN-I) response;
however, a lack of other symptoms only raises further
questions about this hypothesis. An additional alternative provided by Baeck and Herman is that COVID toes
may be related to lifestyle changes during COVID-19
lockdowns, including more sedentary lifestyles and
exposure to cold floor surfaces.25

Conclusion

We propose that more awareness about COVID
toes in the healthcare community and the public will
help all recognize this potential symptom of COVID19. Adolescents and parents of children and adolescents particularly, should be alert to the appearance
of chilblain lesions in the skin of extremities, recognizing that these symptoms serve as adequate grounds
to get tested for COVID-19 in conjunction with a possible COVID-19 exposure. While we recognize that
such association between COVID toes and COVID19 is not definite, continued research and awareness
could aid in diagnosis, treatment, and containment
of COVID-19. Because of the intense public interest
that existed in the summer of 2020, healthcare workers may continue to receive questions regarding this
cutaneous manifestation of COVID-19.
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