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Abstract

Background: A variety of skin manifestations have been associated with COVID-19 infection. Acral lesions on hands and feet, closely
resembling chilblains, have been reported in association with COVID-19, which are nonspecific. These acro-ischemic painful lesions
have been described mainly in asymptomatic and mildly symptomatic pediatric COVID-19 positive patients, without a precise patho-
genetic mechanism. COVID-19-induced chilblains may portend an indolent course and a good outcome. In young patients, the IFN-1
response induces microangiopathic changes and produces a chilblain lupus erythematosus-like eruption with vasculitic neuro-
pathic pain features.
Objectives: This paper presented a case series of pediatric patients with COVID-19-related skin lesions and neuropathic-like pain.
Methods: Clinical outcomes were collected from 11 patients diagnosed with painful erythematous skin lesions with neuropathic-
like pain and positive IgG for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
Results: It is a mildly symptomatic condition not related to severe pain rates, and it is treated with paracetamol due to the transitory
nature of the problem, which provides good results.
Conclusions: A particular point of interest is skin lesion manifestation as a further indirect sign of SARS-CoV-2 infection. Due to
the initial manifestation of chilblains in pauci-symptomatic pediatric patients, they need to be immediately tested and isolated.
Chilblains can be considered a clinical clue to suspect SARS-CoV-2 infection and help in early diagnosis, patient triage, and infection
control.

Keywords: COVID-19, Child, Vasculitis, Neuropathic-like Pain, Coronavirus

1. Background

On Dec 31, 2019, the World Health Organization re-
ported an unexplained lower respiratory tract infection in
Wuhan, China (1). A new virus belonging to the coronavirus
(CoV) family has been attributed as the etiological agent
for the disease, and it has been named "severe acute respi-
ratory syndrome coronavirus 2" (SARS-CoV-2) (2).

The virus originates from a reservoir of bats and an un-
known intermediate host, infecting humans through an
interspecies transmission (3-5). The novel coronavirus has

an extraordinary capacity to spread due to prolonged con-
tagiousness and infectivity among asymptomatic hosts.
The rapid spread was declared a pandemic due to SARS-
CoV-2 on Mar 11, 2020 (6).

Interestingly, various skin manifestations have been
associated with COVID-19 infection, including urticaria,
erythematous and exanthematic rash. However, skin le-
sions reported in association with COVID-19 are nonspe-
cific and lack prognostic significance (7, 8).

There is an increasing concern about the clinical im-
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plications of clotting disorders underlying acute acro-
ischemic lesions in asymptomatic or mildly symptomatic
COVID-19 patients (9). These acro-ischemic painful lesions
have been described mainly in asymptomatic and mildly
symptomatic pediatric COVID-19 positive patients, without
a precise pathogenetic mechanism.

2. Objectives

This paper presented a case series of pediatric patients
with COVID-19 concomitant skin lesions and neuropathic-
like pain. A particular point of interest is skin lesion mani-
festation as a further indirect sign of SARS-CoV-2 infection.

3. Methods

3.1. Study Cohort

Clinical outcomes were collected from 11 COVID-19 pe-
diatric patients diagnosed with painful erythematous skin
lesions with neuropathic-like pain. Data from the patients’
acro-ischemic skin lesions were gathered in April 2020 at
Ospedale dei Colli, Naples. Informed consent was obtained
from the patients’ parents to present this case series.

3.2. Clinical Work-up

Multiple diagnostic procedures like nasopharyngeal
swabs and laboratory tests were conducted as part of the
standard infection work-up in this series of patients. More-
over, the serological tests for SARS-CoV-2 virus-antibodies
were assessed.

3.3. Pain Assessment and Treatment

Patients suffering from neuropathic-like pain without
a history of the Raynaud phenomenon or acrocyanosis
were treated in a multidisciplinary pain management cen-
ter. During the physical examination, pain characteris-
tics, including intensity and neuropathy, were analyzed us-
ing the numeric rating scale (NRS) and DN4 questionnaire
(DN4), respectively (10). All the patients were treated with
age- and weight-adjusted paracetamol 15 mg/kg per dose,
to a maximum of 750 mg per dose, every 6 - 8 hours, with a
maximum of 3,000 mgs daily for ten days. The treatment’s
primary goal was to achieve pain relief over the skin le-
sions.

3.4. Statistical Analysis

Descriptive statistics were used for socio-demographic
data, diagnoses, and pain characteristics. Data summa-
rized as continuous variables were expressed as mean and
standard deviation (SD), and categorical variables were ex-
pressed as numbers and percentages.

4. Results

4.1. Study Cohort

This case series presented 11 pediatric patients treated
in April 2020 (mean age, 11 ± 2,19 SD, years old; range, 8 -
15 years old), including seven males and four females. The
diagnosis made by a pediatrician and a first aid physician
was established through the presence of "acro-ischemic
skin lesion," with positive IgG antibodies for SARS-CoV-2
laboratory test results.

4.2. Clinical Work-up

At the first clinical evaluation, two of the patients had
presented fever and cough in the previous month, and four
of the patients had bilateral conjunctivitis. None of the
patients had a past medical history of the Raynaud phe-
nomenon or acrocyanosis. All the patients admitted to
our pain center were diagnosed with painful or itchy ery-
thematous skin lesions affecting distal extremities (espe-
cially the digits), with a self-limiting course associated with
neuropathic-like pain features. The serological tests for
SARS-CoV-2 virus-antibodies revealed IgG ( > 5 AU / mL) in
all the case series patients. Moreover, all the patients had a
positive PCR test. They were admitted to the Pain Clinic be-
tween 3 and 13 days after the serological test resulted posi-
tive.

4.3. Pain Assessment and Treatment

At the time of the physical examination performed in
our pain center, nine out of the 11 (81.8%) patients com-
plained of mild-moderate pain, and the mean pain score
among all the patients was 4/10 on the NRS and 7/10 on the
DN4 questionnaire (Figure. 1).

Table 1 summarizes information on neuropathic pain
characteristics, as defined by the DN4 questionnaire in our
series. All the patients experienced three or more neuro-
pathic pain characteristics (100%). Typical pain features ex-
perienced by all the patients over the cutaneous lesions,
were an aching pain with itching and burning of mild in-
tensity.

The lesions showed a chilblain-like pattern, with red
to purple macules, plaques, and nodules, as well as an
erythema multiforme-like pattern (i.e., rounded erythema-
tous macules and vesicles that tend to coalesce). The le-
sions were localized in the upper and lower extremities in
two (18.1%) and nine (81.8%) out of the 11 cases, respectively
(Figures 2 - 4).

The natural history of these skin lesions showed an evo-
lution from an edematous to an erythematous state. Three
(27.3%) of the cases evolved into ulcerative lesions, and one
(9.1%) of the cases developed an infection and was treated
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Figure 1. Values of NRS (gray) and DN4 (black) for each of the 11 patients

Figure 2. Chilblain-like pattern
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Figure 3. Red to purple macules, plaques, and nodules, also with erythema multiform-like

Figure 4. Skin ulcers

Table 1. Symptoms and Personal History of the Patients

Symptom and Personal History No. (%)

Allodynia 10 (90.91)

Itching 8 (72.73)

Burning 10 (90.91)

Pain 11 (100)

Acrocyanosis 11 (100)

Family history 0 (0)

Infection 4 (36.36)

Neuropathic features 11 (100)

with Mupirocin 2% ointment three times per day. Twelve
to 15 days after the clinical evaluation of the skin lesions,
complete healing was obtained in all the patients with the
zeroing of the NRS.

5. Discussion

Chilblain is a localized disease that manifests acral in-
flammatory lesions (11). The lesions can be erythematous
or purple and are intensely pruritic or painful. Further-
more, the lesions are more likely to appear during the win-
ter, affecting the proximal phalanges’ toes and dorsum,
and frequently affect female teenagers (12, 13). Chilblains
can present as a secondary feature of diseases, such as sys-
temic lupus erythematosus (LE), Behçet disease, chronic
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myelomonocytic leukemia, metastatic breast carcinoma,
cryoglobulinemia, cold agglutinin disease, macroglobu-
linemia, Aicardi-Goutieres syndrome, and anorexia ner-
vosa (14, 15). In our case series, pediatric patients present-
ing chilblains did not show any history of skin manifesta-
tions, such as Raynaud syndrome, vascular diseases, or cu-
taneous LE. Coronavirus has been suspected as the etiology
of the recent increase of acro-ischemic lesions, specifically
chilblains, in pediatric patients, during the COVID-19 out-
break (16).

Skin lesions have been reported in different disease
stages, presenting an indolent course, either as the first
sign or as a late manifestation in positive COVID-19 patients
(16). The lesions are located mainly on distal limbs, and the
feet are more affected than the hands.

The monogenic autoinflammatory interferonopathies
provoke microangiopathy, which manifests clinically as
chilblains. The clinical similarities with LE chilblains
are not surprising due to the type 1 interferons (IFN-1)
etiopathological mechanism. The antiviral and immunos-
timulatory properties of IFN-1 have been confirmed in
acute viral infections, like Epstein-Barr, or IFN-1 mediated
diseases, like LE, whose pathogenesis simulates a viral-
induced immune response (17, 18).

INF-1 is critical in the immune response to SARS-COV-
2, triggering the expressions of INF-1 inducible genes. El-
derly patients mount an inadequate or postponed IFN-
1 response, developing hypercytokinemia and increasing
morbidity and mortality due to the typical damage pattern
in COVID-19 patients with high interleukin levels in the sec-
ond phase of the disease.

Like in this case series, pediatric patients develop an
INF-1 response, and they are affected by skin lesions (19), in-
dicating the benignity of COVID-19 without developing the
cytokine storm. The reason is the surge in IFN-1 that causes
downregulation of other cytokines.

Hence, microangiopathic-associated chilblain lesions
in pediatric patients have a different pathological mech-
anism from thrombotic-related acral-ischemia lesions ob-
served in severely ill COVID-19 patients. Thrombotic-
related acral-ischemia lesions show an hypercoagulopa-
thy state and elevated D-dimer levels with a subsequent
higher likelihood of thrombi formation and consequent
thromboembolic events, increasing tissue susceptibility to
ischemia (20).

COVID-19-induced chilblains may portend an indolent
course and a good outcome. In young patients, the IFN-1 re-
sponse induces microangiopathic changes and produces a
chilblain LE-like eruption with vasculitic neuropathic pain
features (21, 22).

Vasculitis neuropathy usually has patchy and asym-
metrical distribution, affecting mainly distal lower limbs

(23, 24). Pain is a critical clinical feature of neuropathy in
more than 80% of patients. It is often severe, and it may be
aching or throbbing rather than burning and characteris-
tically more neuropathic in quality (22, 24). It may also be
present in patients in intensive care (25).

Neuropathic pain has been defined as "pain initiated
or caused by a primary lesion or dysfunction in the ner-
vous system," which can affect both the peripheral and
central nervous systems, causing various pathophysiologi-
cal mechanisms, such as inflammatory reactions and neu-
roplastic changes (26, 27). It is characterized by sen-
sory abnormalities ranging from numbness to hypersen-
sitivity (hyperalgesia/allodynia) and can be objectively as-
sessed by quantitative sensory testing considering percep-
tion thresholds for a light touch, vibration, and thermal
and pain sensation (28, 29). It affects the quality of life
(30) and may be treated both pharmacologically or non-
pharmacologically (31-33). The same neurological illnesses
causing neuropathic pain also, or instead, have been sug-
gested to cause itching. Thus, neuropathic pain or itching
indicates pathophysiological abnormalities in the periph-
eral or central nervous system (34). In our case series, the
skin lesions were defined by a neuropathic-like pain pat-
tern assessed with the DN4 questionnaire.

5.1. Conclusions

Acro-ischemic lesions, described in our case series,
with neuropathic-like features of pain are present in
asymptomatic and mildly symptomatic pediatric COVID-
19 IgG positive patients, without a precise pathogenetic
mechanism.

Coronavirus has been suspected as the etiology of the
recent increase of acro-ischemic lesions, and further stud-
ies are needed to confirm this correlation.

SARS-CoV-2 infection-induced chilblains may portend
in pediatric patients an indolent course and a good out-
come of the illness. The mechanism in young patients is
related to the rise of INF-1 levels, downregulating other cy-
tokines, and preventing the cytokine storm.

Paracetamol, in young patients, appears to be effective
in treating moderate and transitory pain associated with
these lesions.

It is a mildly symptomatic condition not related to se-
vere pain rates due to the transitory nature of the problem.
Our patients were treated only with paracetamol, which
provided good results.

To conclude, we aim to alert clinicians to the initial
manifestation of chilblains in pauci-symptomatic pedi-
atric patients, who need to be immediately tested and iso-
lated. The reason is that chilblains can be considered a clin-
ical clue to suspect SARS-CoV-2 infection and help in early
diagnosis, patient triage, and infection control.
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