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Research letter

COVID-19 pandemic-associated chilblains:
more links for SARS-CoV-2 and less evidence
for high interferon type | systemic response

Dear Epiror, Since the onset of the SARS-CoV-2 pandemic, the
direct causative role of the virus in COVID-19-associated chil-
blains (CAC) has remained under question due to the low rate
of positivity to SARS-CoV-2 nasopharyngeal polymerase chain
reaction (PCR) and blood serology.' Likewise, the suspected
pivotal pathogenic role of upregulation of interferon type I
(IFN-I) is mainly indirectly supported by assessment of in situ
immune response.2

From April 2020 to January 2022, we prospectively
assessed children and adults with new-onset CAC seen in the
dermatology, infectious diseases, and adult and paediatric
emergency departments, as well as the intensive care unit of
the University Hospital of Montpellier. The study was
approved by the local institutional
202000442).

Overall, 50 consecutive outpatients were seen, mostly white

review board (ID:

European and with a female predominance (sex ratio 1-5), a
median age of 21 years (range 6—74) and a median body
mass index of 19-8 kg m™” (range 14-8-26-6). CAC involved
the feet and the hands, respectively, in 86% and 66% of
patients. Raynaud phenomenon, BASCULE syndrome (Bier
anaemic spots, cyanosis, urticaria-like eruption) and subungual
splinter haemorrhages (Figure la) were present in 18%, 13%
and 8%, respectively. Complete recovery, persistence and
recurrence of CAC were noted, respectively, in 93% (median
duration 12 weeks, range 1-30), 7% (12 months of follow-
up) and 42-9%.

To assess the causal role of SARS-CoV-2 in CAC, we anal-
ysed SARS-CoV-2 real-time PCR in nasopharyngeal swabs and
SARS-CoV-2 IgG, IgM and/or IgA serologies that were posi-
tive, in 10% and 23% of cases, respectively. Neutralizing
antibody response using microneutralization assay was pre-
sent in one case of isolated IgA antibodies. Serum SARS-CoV-
2 nucleocapsid antigen detection was positive in 13%. Given
all the virological tests, formal proof of SARS-CoV-2 infection
could be established in 22% of patients, including 32% of
children and 18% of adults. Using multivariate analysis, the
comparison of the pertinent clinical, histologic and biologic
characteristics of the patients with and without virologically
proven SARS-CoV-2 infection was not significantly discrimi-
nating.

In total, 30 patients with CAC were assessed for whole-
blood interferon-stimulated gene (ISG) expression, showing
an increase of ISG compared with controls. To determine
whether this ISG upregulation was different between CAC and
other COVID-19 phenotypes, we analysed available values of
the ISG scores within the first 50 days after onset of infectious
symptoms in the cohorts of patients with CAC (n = 19),
patients with COVID in the intensive care unit (n = 72) and
nonhospitalized patients with COVID-19 and without CAC
(n = 8). The latter group had COVID-19 confirmed by real-
time PCR nasopharyngeal swab, and had a benign condition
not requiring oxygenation, antibiotics, steroids or antiviral
agents. The results are represented in Figure 1(b, c). In the
CAC cohort, the first ISG measures at day 10 were similar to
those of acute infection, and the overall kinetics revealed an
identical shape compared with mild or severe COVID-19,
turning to normal values around day 20. Two of 47 patients
had circulating anti-IFN-02 antibodies above the cutoff (> 34
ng mL™").

In our series, the characteristics of CAC, including an over-
all balanced sex ratio, predominance of patients with low
BMI, and clinical presentation and outcome, were broadly
similar to those previously described.'” We found significant
high frequencies of Raynaud phenomenon, BASCULE syn-
drome and subungual splinter haemorrhages, possibly
explained by the prospective study design and an absence of
clinical details in some of the large series.

The role of SARS-CoV-2 infection as a trigger of CAC has
been widely debated due to the low levels of positive real-
time PCR nasopharyngeal and IgG serologies, which are
within the ranges, respectively, of 5-5-13-3% and 7-2—
11-8%."* In our series, by using a microneutralization assay
for isolated IgA antibodies and serum SARS-CoV-2 nucleocap-
sid antigen detection, we found an overall virological confir-
mation of SARS-CoV-2 infection in 22% of patients, including
32% in children. This latter result is consistent with the fre-
quency of 30-37% of seroconversion observed in previous
series of children with asymptomatic and/or mild SARS-CoV-2
infection during the acute and convalescent periods,”® adding
new arguments for a causative role of SARS-CoV-2 in CAC.

We confirmed that IFN-I signalling was increased in whole
blood of patients with CAC but the kinetics of ISG over time
were like those of SARS-CoV-2 infection without CAC. These
results underscore the dynamics of systemic immune response
to SARS-CoV-2 infection. Yet, previous histopathological find-
ings revealed that CAC comprise a highly lymphocytic inflam-
matory process with an IFN-I microenvironment, as evidenced
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Figure 1 (a) Examples of clinical manifestations of COVID-19-associated chilblains. Left to right: (i) typical chilblain pattern with circumscribed
red macules and papules overlying the dorsal and distal phalanges of the toes; (ii) acral erythema pattern with well-delineated symmetrical
erythema and slight oedema located on the distal part of the toes; (iii) close-up view of typical chilblains and Raynaud phenomenon of the distal
phalanges of the toes; (iv) chilblains of the toes associated with BASCULE syndrome, characterized by Bier anaemic macules, cyanosis, and
multiple irregular red-orange macules (white arrows); (v) dilated capillaries and subungual splinter haemorrhages on the distal part of the nail
plate. (b) Whole-blood interferon (IFN) score and relative expression of the six interferon-stimulated genes (ISGs) used for the IFN signature in
healthy volunteers (HV; n = 24), a cohort of patients with COVID 19-associated chilblains (CAC; n = 19), a cohort of critically ill patients with
COVID-19 in the intensive care unit (ICU; n = 72) and a cohort of nonhospitalized patients with nonsevere COVID-19 (benign; n = 8). Relative
quantification of ISGs was performed using the nCounter analysis system (NanoString Technologies, Seattle, WA, USA). (c) Plasma ISG score (IFN
signature). The cutoff value for positive IFN signature was > 3-2 (lower positive = 2-3—3-2, negative < 2-3). From left to right: patients with
COVID 19-associated chilblains (n = 19); nonhospitalized patients with nonsevere COVID-19 without CAC (n = 8); and critically ill patients with
COVID-19 in the intensive care unit (n = 72). ISGs were analysed using restricted cubic splines and are displayed as continuous variables.

by extensive epidermal and dermal expression of MxA (myx-
ovirus resistance protein) and pJAK1 (phosphorylated Janus
kinase 1) in the endothelial cells and surrounding tissue, and
rich presence of plasmacytoid dendritic cells.”® Thus, if a

pivotal role of IFN-I should be envisaged in the pathogenesis
of CAC, it may be rather through local tissue-specific suscepti-
bility to a physiological antiviral IFN-I response than to sys-
temic overexpression of ISGs after COVID-19.
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