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“COVID Toes” in Three Siblings
Henry M. Feder, Jr., MD

Abstract: Dermatologists reported an outbreak of pernio (red to purple 
swollen painful toes) during the COVID-19 pandemic. Most subjects lacked 
positive CoV-19 polymerase chain reaction (PCR) or antibodies or a preced-
ing illness. The dermatologists termed the illness “COVID toes.” Pernio usu-
ally affects adults versus “COVID toes” usually children. Pernio is preceded 
by a clear history of exposure to wet and cold. Patients with “COVID toes” 
lack this history. Also, it is not unusual for multiple family members to have 
“COVID toes.” Our case report describes “COVID toes” in an 18-year-old 
with no preceding illness, a negative SARS-CoV-19 PCR, and an initially 
negative SARS-CoV-19 antibody, and also his 2 siblings also developed 
“COVID toes.” In our index case, repeat SARS-CoV-19 antibodies were 
positive. Seroconversion has rarely been reported in patients with “COVID 
toes.” Why most “COVID toes” patients lack a clinical history of COVID-19 
and are SARS-CoV-19 PCR and antibody negative is a mystery.
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Pernio (from the Latin, haunch of the leg) or chilblains (from the 
Anglo-Saxon, “chil” meaning cold and “blains” meaning sores) 

is a dermatologic condition characterized by edema, erythema and 
red/purple macules, papules, plaques and/or nodules of the acral 
surfaces including toes and fingers. The affected digits may itchy, 
burning and painful. Pernio is caused by exposure to damp and 
cold. Most cases of pernio occur in adults and lesions appear within 
hours of cold exposure. Associated with the COVID-19 pandemic, 
there has been an outbreak of chilblains-like lesions reported by 
dermatologists. These patients with chilblains-like lesions differ 
from pernio in that (1) chilblains-like lesions affect children more 
than adults; (2) patients with chilblains-like lesions lack a history of 
exposure to cold; and (3) multiple family members with chilblains-
like lesions may be affected, which is not a characteristic of pernio. 
These chilblains-like lesions usually involve the toes and have been 
named by dermatologists “COVID toes.”1,2

CASE PRESENTATION
A 10-year-old male developed red toes on November 27, 

2020. He had been well with no preceding illnesses and no cold or 
wet exposure. Over the next week, his toes became swollen with a 
blue/purple discoloration distally and erythema proximally (Fig. 1). 
His toes had many painful red to violaceous papules and nodules. 
On December 2, 2020, he was tested by nasopharyngeal swab for 
SARS-CoV-19 by polymerase chain reaction (PCR) and was nega-
tive. Over the next 2 weeks, his toes became so tender that he could 
not wear socks. He developed some painful purple nodules on his 
heels and sides of his feet. He had no systemic signs or symptoms 

other than his painful toes and feet. His toes were so painful that 
he had trouble sleeping because of the sheets touching his toes. On 
December 16, 2020, he had a SARS-CoV-2 antibody performed 
that was negative. In addition, he had a normal complete blood 
count with a white blood cell of 4400/mm3 (29% lymphocytes and 
54% neutrophils). He had a negative antinuclear antibodies, and 
a normal C-reactive protein and erythrocyte sedimentation rate. 
His ferritin and d-dimer were normal. Epstein-Barr virus antibod-
ies were negative. Parvovirus antibodies and parvovirus PCR were 
also negative. He was then treated with indomethacin and nifedi-
pine, which somewhat relieved his pain.3 A repeat SARS-CoV-2 
antibody (1/4/21) was positive (SARS-CoV-2, IgG, www.QuestDi-
agnostics.com/Covid19). Six weeks after onset of the red toes, the 
pain resolved and his toes peeled (Fig. 2).

The patient lived with his mother, his 15-year-old brother 
and his 12-year-old sister. They all had been well, and there was 
no history of illness. On December 6, 2020, our patient’s brother 
developed red painful toes (Fig.  3) that over the 7 days became 
red, blue and very painful. Our patient’s 12-year-old sister also 
developed red, itchy toes on December 6, 2020 (Fig. 4). The sis-
ter had mild involvement, with only 3 toes involved of each foot. 
On December 8, 2020, the 15-year-old and 12-year-old were tested 
with a nasopharyngeal swab for COVID-19 by PCR and were nega-
tive. A month later (January 4, 2021), they were both tested for 
COVID-19 antibodies and were negative. The children’s mother 
was also tested (January 4, 2021) for COVID-19 antibodies and 
was negative. For our index patient, SARS-CoV-19 antibodies were 
initially negative (20 days after onset of toe symptoms) but positive 
39 days after onset. His 2 siblings were again tested for COVID-19 
antibodies (2/1/21), and again were negative.

DISCUSSION
In March 2020, weeks after the onset of COVID-19 in Italy, 

Mazzotta et al4 reported an outbreak of chilblains-like toe lesions 
in healthy children with no exposure of their feet to wet and cold, 
and negative histories for COVID-19. Ten per cent of the cases 
occurred in siblings. In some cases, the children had been exposed 
to family members with COVID-19. Piccolo et al5 reported a case 
series of 63 subjects with chilblains-like lesions occurring during 
the Italian COVID-19 pandemic. Feet alone were affected in 86% 
of cases. Most subjects complained of pain and/or itch; 25% had 
skin lesions without symptoms. Respiratory symptoms preceded 
the chilblains-like lesions in only 8% of subjects. Two subjects 
had siblings with similar findings. Eleven patients had SARS-
CoV-19 PCR tests performed and 2 of 11 (18%) were positive; 
SARS-CoV-19 antibodies were performed for 6 subjects and 2 of 
6 (33%) were positive. Massey and Jones3 reviewed 566 patients 
with chilblains-like lesions that occurred during the COVID-19 
pandemic and the majority were both SARS-CoV-19 PCR and 
antibody negative. Dermatologists from around the world recog-
nized the increase of chilblains, and the colloquialization “COVID 
toes” was coined. Most cases of “COVID toes” were reported in 
pediatric patients and, if tested, only 15% of “COVID toe” patients 
had a positive SARS-CoV-19 PCR and/or antibody.3 To better 
understand “COVID toes” a dermatology “COVID toe” case regis-
try has been set up—The Pediatric Dermatology research Alliance 
COVID-19 Response Task Force.
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The pathogenesis of “COVID toes” has yet to be defined. 
A skin biopsy of pernio versus “COVID toes” may appear iden-
tical. Both show edema and perivascular lymphocytic infiltrates.6 
Patients hospitalized with severe COVID-19 can develop ischemic 
lesions of the extremities due to thrombosis, associated with hyper-
coagulation. This is associated with antiphospholipid antibodies. In 
these cases, there is wide-spread skin involvement due to throm-
bosis. This is clearly different from “COVID toes,” which usually 
appear as a single entity in an otherwise well patient.

Since pernio and “COVID toes” may be the same histo-
logically, it has been theorized that family members in quarantine, 
because of COVID-19, may be at home and barefoot. In this set-
ting it is more likely to get pernio.7 However, this explanation is 
unlikely, as exposure to wet and cold has not been reported among 
patients with “COVID toes.” Another possibility is that “COVID 
toes” result from direct endothelial damage by SARS-CoV-19. 
Colmenero et al8 reported finding SARS-CoV-19 by histochemi-
cal staining in epithelial and endothelial cells in biopsy specimens. 
These findings, however, may be nonspecific have not been con-
firmed. Another hypothesis is that young subjects mount a super 
type 1 interferon (IFN-1) response on exposure to SARS-CoV-19. 
This response stops viral replication (thus, negative SARS-CoV-19 
PCR and antibodies), but the resultant cytokine storm induces the 
microangiopathic changes of “COVID toes.”9

There are multiple aspects of “COVID toes” that are difficult 
to explain and, thus, a controversy as to the causation of “COVID 
toes” by SARS-CoV-19 versus an epiphenomenon. The dramatic 
increase of pernio during the COVID-19 pandemic was first recog-
nized by dermatologists. An academic dermatologic department in 
Minnesota reported 9–10 new diagnosis of pernio per year before 
the pandemic. These numbers increased >5-fold after the onset 
of the pandemic.10 These increases in pernio have been reported 
worldwide. First, most patients with “COVID toes” give a negative 
history for a preceding documented or undocumented COVID-19  
infection or exposure. Second, testing for SARS-CoV-19 PCR 
and antibodies are also frequently negative. Massey and Jones3 
reviewed 13 reports and 41 of 172 (24%) of “COVID toe” patients 
tested positive by PCR or serology. (In the largest of these 13 stud-
ies, 29 of 71 (41%) tested positive versus the other 12 study results 
11 of 101 (11%) positive. Thus, in an outlier study, Caseli et al11 
tested 38 “COVID toe” patients by PCR and/or serology and 0 of 38 
(0%) tested positive. Hubiche et al12 in a study of 40 patients with 
“chilblain-like lesions” reported that 0 of 40 had positive SARS-
CoV-19 PCRs and 12 of 40 had positive SARS-CoV-19 antibod-
ies. Methods used for testing varied among the studies, which may 

FIGURE 3. Red painful toes in the index patient’s 15-year-
old brother.

FIGURE 4. Red nonpainful toes (left foot second, third and 
fifth toes, and right foot second, third and fourth toes) in 
the index patient’s 12-year-old sister.

FIGURE 2. Peeling toes of the 18-year-old, after 6 weeks of 
swelling, pain and purple discoloration.

FIGURE 1. A 18-year-old with painful swollen toes with a 
blue discoloration distally and erythema proximally.
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explain inconsistencies. Some argue that the patients with “COVID 
toes” who test positive for COVID-19 are random.7 Seroconversion 
would be more convincing.

McMahan et al10 described a patient with “COVID toes” 
who tested negative for SARS-CoV-19 by PCR and antibody 2 
weeks after onset, but repeat serology 21 days later was positive. 
Our index case also showed seroconversion during his “COVID 
toes” illness, thus, making SARS-CoV-19 the likely culprit.

Most cases of “COVID toes” are mild and need no treat-
ment. There are no studies addressing the treatment of moderate 
to severe cases of “COVID toes”; however, nonsteroid anti-inflam-
matory agents have been used empirically. Traditional treatments 
of pernio can be tried for the treatment of “COVID toes.” These 
include oral antihistamines for itch, oral nonsteroid agents for pain 
and inflammation, topical steroids for inflammation and calcium 
channel blockers for inflammation. Because our index case had 
severe pain, we tried indomethacin and a calcium channel blocker. 
Calcium channel blockers have been studied for the treatment of 
pernio with mixed results.3,13

Clinically and pathologically, pernio and “COVID toes” are 
indistinguishable. However, patients with pernio give a clear history 
of an exposure to wet and cold within hours of developing toe symp-
toms versus subjects with “COVID toes” rarely give such a history. 
The mystery of “COVID toes” is patients rarely have a preceding 
history of COVID-19 or a COVID-19 like illness. In addition, they 
are negative for SARS-CoV-19 by PCR and antibody testing. Most 
likely, there is a COVID-19 marker that awaits discovery.

ACKNOWLEDGMENTS
The pictures were taken by the mother of the 3 siblings who 

gave permission to publish the pictures and the case report. The 
author thanks her for her help.

REFERENCES
 1. Gordon R, Arikian AM, Pakula AS. Chilblains in Southern California: two 

case reports and a review of the literature. J Med Case Rep. 2014;8:381.

 2. Massey PR, Jones KM. Going viral: a brief history of chilblain-like skin 
lesions (“COVID toes”) amidst the COVID-19 pandemic. Semin Oncol. 
2020;47:330–334.

 3. Dowd FM, Rustin MHA, Lanigan S. Nifedipine in the treatment of chil-
blains. Brit Med J. 1986;293:923–924.

 4. Mazzotta F, Troccoli T, Bonifazi E. A new vasculitis at the time of Covid-19. 
Eur J Pediatr Dermatol 2020;30:75–78.

 5. Piccolo V, Neri I, Filippeschi C, et al. Chilblain-like lesions during COVID-19  
epidemic: a preliminary study on 63 patients. J Eur Acad Dermatol Venereol. 
2020;34:e291–e293.

 6. Zaladonis A, Huang S, Hsu S. COVID toes or pernio? Clin Dermatol. 
2020;38:764–767.

 7. Baeck M, Herman A. COVID toes: where do we stand with the current evi-
dence? Int J Infect Dis. 2021;102:53–55.

 8. Colmenero I, Santonja C, Alonso-Riano M, et al. SARS-CoV-19 endothelial 
infection causes COVID-19 Chilblains: histopathological, immunohisto-
chemical and ultrastructural study of seven paediatric cases. Brit J Derm. 
2020;183:729–737.

 9. Kolivras A, Dehavay F, Delavay F, et al. Coronavirus (COVID-19) infec-
tion-induced chilblains: a case report with histopathological findings. JAAD 
Case Reports 2020;6:498-492.

 10. McMahon DE, Gallman AE, Hruza GJ, et al. Long COVID in the skin: a 
registry analysis of COVID-19 dermatological duration. Lancet Infect Dis. 
2021;21:313–314.

 11. Caselli D, Chironna M, Loconsole D, et al. No evidence of SARS-CoV-2 
infection by polymerase chain reaction or serology in children with pseudo-
chilblain. Br J Dermatol. 2020;183:784–785.

 12. Hubiche T, Le Duff F, Chiaverini C, et al. Negative SARS-CoV-2 PCR in 
patients with chilblain-like lesions. Lancet Infect Dis. 2021;21:315–316.

 13. Souwer IH, Bor JH, Smits P, et al. Nifedipine vs placebo for treat-
ment of chronic chilblains: a randomized controlled trial. Ann Fam Med. 
2016;14:453–459.


