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Dear EpiTor, Since the start of the pandemic, reports of pernio
have paralleled rising cases of COVID-19 globally. Individuals
with pandemic-associated pernio have frequently reported
close contacts with known or suspected SARS-CoV-2 infection
and variable COVID-19 symptoms themselves.! However,
direct evidence of this relationship has been limited due to
low rates of viral detection [by nasopharyngeal polymerase
chain reaction (PCR)], seroconversion, and SARS-CoV-2-
specific T-cell immunity.” We and others have suggested that
an effective antiviral response involving elevated interferon
(IFN) production, mirroring pernio in the monogenic type 1
interferonopathies, might underlie this phenomenon and pro-
duce an abortive seronegative infection, obscuring the SARS-
CoV-2 footprint.>* Here we describe the natural history of
pandemic-associated pernio in our cohort and explore its asso-
ciation with SARS-CoV-2, providing potential insight into the
disease mechanism.

Patients diagnosed with pernio (onset in or after March
2020) by dermatologists at our institution were considered
for inclusion in this prospective cohort study, which was
approved by the institutional review board. Exclusion criteria
included previous diagnosis of systemic lupus erythematosus
or chilblain lupus. Seventy-nine patients in Wisconsin were
enrolled from April 2020 to February 2022. Patients were fol-
lowed longitudinally via phone calls, electronic correspon-
dence and patient surveys to capture demographic
information, medical history and clinical features of pernio.
SARS-CoV-2 PCR and serology results were included when
available.

Affected participants were young (median age 16 years,
range 2-59) and predominately white (87%) and female
(56%). Pandemic-associated pernio affected the feet in 74
patients (94%), with red—purple discoloration often with pru-
ritus or pain (41 of 51, 80%). Discoloration lasted a median
duration of 8 weeks. Eleven patients (14%) reported extracu-
taneous symptoms < 4 weeks preceding pernio onset, includ-
ing upper respiratory and occasionally systemic symptoms for
a median of 8 days (range 1-35). While most patients were
otherwise healthy, a few had a history of sporadic pernio
(6%). Autoimmune diseases (9%) were enriched in the cohort

relative to the general population (~3%) and included
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inflammatory bowel disease, rheumatoid arthritis, juvenile
idiopathic arthritis, and mixed connective tissue disease.’
Twenty-two patients (28%) reported exposure to con-
firmed or suspected COVID-19 infection a median of 3 weeks
prior to onset of pernio (range 0—17 weeks). Of those tested,
three of 50 (6%) had a positive PCR test, with pernio onset
a median of 1 week later. Most tests were performed after
pernio onset and may have failed to detect the virus if it was
cleared quickly. Two of 44 (5%) patients were positive for
SARS-CoV-2 nucleocapsid IgG
6 weeks after pernio onset. Of those tested for total SARS-
CoV-2 spike IgG/ IgA/ IgM antibodies, only two patients, both

antibodies a median of

previously PCR positive, mounted antibody responses (two of
43, 5%).

Recurrences were common in our cohort. Of the 58
patients who provided follow-up information, 30 (52%)
reported relapse, which is similar to previous studies.®” Eigh-
teen patients indicated more than one recurrence, with a med-
ian of two recurrences per person. Among those who received
the COVID-19 vaccine, five of 46 reported episodes closely
following vaccination (onset ranging from 0 to 3 weeks),
supporting a vaccine-triggered phenomenon. These episodes
occurred following primary (Johnson & Johnson, n = 1), sec-
ondary (Pfizer, n = 1; Moderna, n = 1) and booster (Pfizer,
n = 3) vaccine doses.

New-onset pernio and recurrences tightly aligned with the
trends in mean monthly COVID-19 positivity rate in Wiscon-
sin (Figure 1). Importantly, most occurred when the mean
monthly ambient temperature dropped below 9 °C. Yet
despite ongoing recruitment efforts and continued recur-
rences, there was a paucity of enrolment from March to
December 2021. We suspect this may reflect a phenomenon
that is dependent on both variant and temperature. COVID-19
infections waned in Wisconsin from March 2021 through the
early summer. Delta subsequently surged between August and
October 2021, when the median monthly temperature was
13-23 °C, above the speculated threshold of most cases. Omi-
cron arrived in December 2021, when the temperature
plunged to a mean of —0-7 °C. Omicron is associated with
milder disease severity on the population level in part due to
enhanced angiotensin-converting enzyme 2-mediated entry
properties, which largely limit SARS-CoV-2 to the upper air-
ways.®

We hypothesize that confinement to the upper airways
facilitates priming of the lungs with type I interferon (IFN-I),
reducing viral replication elsewhere and decreasing the global
systemic IFN-I which are

response, requisite for the
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Pernio Cases and Recurrences Overlaid with COVID-19 Positivity and
Mean Temperature by Month
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Figure 1 Cases of new-onset pernio and recurrences in our cohort align tightly with trends in mean 7-day COVID-19 positivity in Wisconsin and

mean temperature in Madison, Wisconsin by month.

development of pernio. Yet the mechanism of IFN induction
in pernio remains poorly understood. Although pernio is a
hallmark manifestation of the interferonopathies, systemic
treatment with IFN-I is insufficient for its development.

In our cohort, enrichment with IFN-mediated autoimmune
disorders supports the role of IFNs in pandemic-associated
pernio. Close alignment with cold and propensity for relapses
suggest a durable immune memory response. Ongoing transla-
tional investigation in this cohort will help to precisely eluci-
date the role of IFN-I,
immunological mechanisms that underlie pandemic-associated

along with the genetic and

pernio.
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