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Immunologic skin signatures in
SARS-CoV-2-negative patients with
chilblain-like lesions
Fig 1. Chilblain-like lesions appearing as erythematous-
purpuric papules and macules.
To the Editor: Several articles have reported
chilblain-like lesions (CBL) as a possible cutaneous
sign of SARS-CoV-2 infection, mostly in patients with
negative polymerase chain reaction for viral RNA
detection.1 The majority of patients with CBL arising
during the COVID-19 pandemic are young, in good
health, without risk factors associated with classic
chilblains.1 It has been hypothesized that these
subjects may develop an antiviral immune response
preventing the onset of significant COVID-19 symp-
toms.1,2 Therefore, our aim was to elucidate the
immunologic response at skin level in patients with
CBL by analyzing the expression profiles of cyto-
kines and SARS-CoV-2 proteins.

From March 2020 to June 2020, patients under
18 years of age with CBLs were consecutively
recruited by the dermatology and pediatric outpa-
tient clinics of the University of Naples Federico II,
Italy. Informed consent was obtained from their
parents. Rhinopharyngeal and oropharyngeal swabs
collected from all patients were used for SARS-CoV-2
RNA detection through polymerase chain reaction
and a serology test (immunoglobulin M and IgG) for
SARS-CoV-2. A 3-mm punch skin biopsy on CBL was
performed according to clinical and dermatoscopic
disease activity.2 We performed gene expression
analysis of monocyte chemoattractant protein-1
(MCP-1), C-X-C motif chemokine ligand 10
(CXCL10), interferon alfa (IFN-�), and SARS-CoV-2
nucleoprotein and spike protein using polymerase
chain reaction. Moreover, SARS-CoV-2 spike and
envelope proteins were assessed using
immunofluorescence.

Fifteen patients were enrolled (6 girls and 9 boys;
mean age, 13 years6 2.08 SD) in the study. Hospital
admission occurred on day 57 6 43 SD since the
lesions’ onset. CBL appeared as erythematous-
purpuric papules and macules, sometimes with
bullous and crusty evolution or digital swelling
(Fig 1). Rhinopharyngeal and oropharyngeal swab
tests were negative and IgG and immunoglobulin M
antibodies to SARS-CoV-2 were absent in all patients,
although 3 of the 15 patients (20.0%) had established
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contacts with COVID-19 subjects, and 6 patients
(40.0%) reported a history of mild COVID-19-like
symptoms in the previous months. Laboratory tests
excluded any autoimmune or infectious diseases. In
the skin biopsy of all patients, we observed a strong
increase in the gene expression of IFN-�, MCP-1, and
CXCL10 compared with that in the skin of healthy
subjects, whereas nomRNAexpressionwas found for
SARS-CoV-2 nucleoprotein and spike protein (Fig 2).
Immunofluorescence was performed in 10 of the 15
patients; no SARS-CoV-2 spike and envelope proteins
were detected.

Chemokines, such as MCP-1 and CXCL10, are
low-molecular weight cytokines that are able to
chemoattract leukocytes and other immune cells at
the site of damage or infection.3 Interestingly, MCP-
1, as well as CXCL10, has a well-established role in
COVID-19-related cytokine storm and acute respi-
ratory distress syndrome.3,4 On the other hand, type
I IFNs (IFN-� and IFN-�) are key drivers of antiviral
immunity. A sustained early response of type I IFN
seems to be associated with early SARS-CoV-2
control and mild disease. Conversely, an inade-
quate response of type I IFN may be accompanied
by progression to more severe disease.5 Our data
reveal the development of a high tissue type I IFN
response in patients with CBL. Thus, CBL could
represent the clinical expression of the exposure to
SARS-CoV-2 in patients mounting a robust innate
immune type I IFN response, which neutralizes the
virus, not requiring the production of antibodies.
Moreover, CBLs may be a late manifestation of
SARS-CoV-2 infection, thus accounting for the
negativity of rhinopharyngeal and oropharyngeal
swab tests and the absence of SARS-CoV-2 proteins
in the skin.
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Fig 2. A, IFN-�, MCP-1, and CXCL10 gene expressions in the skin of healthy subjects (HS) and
lesional (Les) skin of patients with chilblains. Values are normalized to the housekeeping gene
18S and expressed as mean6 SD. Statistical significance was assessed using the Mann-Whitney
U test for comparison between Les and HS (**P \ .01). B, Gene expression of SARS-CoV-2
nucleoprotein and spike protein in lesional skin of patients with chilblains. C, SARS-CoV-2
envelop and spike protein levels in lesional skin of patients with chilblains. HS, Skin of healthy
subjects; Les, lesional skin of patients with chilblains; N, nucleoprotein; S, spike protein.
(Original magnification: C, 320.)
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