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Abstract
In a large regional observational cohort study of adult (≥ 18 years), outpatients with COVID-19, prevalence, characteristics, 
and outcome of patients with rash and/or chilblain-like lesions (CLL), compared with population without cutaneous features, 
were studied. In total, 28,957 outpatients were included; the prevalence of rash and CCL were 9.5% and 3.7%, respectively. 
Presence of rash was significantly associated with presence of asthenia, shivers or myalgia, respiratory and gastro-intestinal 
symptoms, and anosmia/ageusia. The presence of CCL was associated with chest pain, chest oppression, nausea/vomiting, 
and anosmia/ageusia. Patients with CCL were significantly less prone to an unfavourable outcome (hospitalization or death).
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Introduction

The most described clinical manifestation during the Coro-
navirus disease 2019 (COVID-19) is respiratory tract infec-
tion, but SARS-CoV-2 could reach nearly every organ. Some 
reports and small clinical cohort series described a wide 

spectrum of mucocutaneous manifestations [1–3]. However, 
most cutaneous descriptions are from hospitalized patients, 
despite more than 80% of patients not requiring hospitali-
zation and being managed as outpatients [4]. Chilblain-like 
lesions (CLL) and rashes are the most frequently reported 
cutaneous manifestations [2, 3, 5].

CLL are similar in morphology to chilblains, located 
mostly on the feet, with acrocyanosis and erythema-
tous–oedematous lesions, or in some cases, bullous and 
necrotic lesions [6].

In most patients, a coppery red background, haemor-
rhagic dots, and non-blanching vessels could indicate the 
presence of inflammatory cells and hemosiderin in the der-
mis and vascular damage [7–9].

The aim of our study was to describe the prevalence of 
rash and/or CLL among a large population of COVID-19 
outpatients, the characteristics of patients presenting these 
symptoms, and to evaluate whether they were associated 
with unfavourable outcome.

Method

This study is part of a large cohort study, including all adult 
(≥ 18 years) patients that were managed from  9th of March 
until  20th of August 2020 initially as outpatients in Covidom, 
a telesurveillance solution for home-monitoring of patients 
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with COVID-19 in greater Paris area [4], who answered a 
standardized medical questionnaire.

We identified all patients reporting rash and/or CLL and 
compared them to patients without these cutaneous signs.

The study and data collection were approved by the Sci-
entific and ethical committee of APHP (IRB00011591). 
All patients accepted the use of their anonymized data for 
research purpose.

Several data were collected, such as age, gender, date of 
first symptoms and of inclusion in Covidom; weight, height, 
comorbidities, symptoms, and diagnosis confirmation by 
a molecular test (RT-PCR), from 3 self-reported medical 
questionnaires (at day of registration, day 14 of symptoms, 
and day 30 of symptoms). Outcome was collected through 
3 means to be exhaustive: from patients’ questionnaire, data 
reported by the regional control centre, and the hospital 
regional database.

Unfavourable outcome was defined as hospitalization or 
death within 1 month after symptom onset.

Characteristics of patients were described with frequen-
cies and percentages for qualitative variables and means and 
standard deviation as appropriate for quantitative variables.

To evaluate epidemiological and clinical characteristics 
associated with cutaneous features, uni- and multivariate 
logistic regression models were performed.

Then, we evaluated whether rash and CLL were indepen-
dently associated with unfavourable outcome using multi-
variate logistic regression models adjusted on all available 
potential confounding factors (sex, age, body mass index 
(BMI), and absence of PCR testing). To avoid collinearity, 
we considered together two sets of highly correlated symp-
toms (anosmia/ageusia, and general symptoms).

Alpha risk was set at 5% for all analyses.

Results

During this period, 45,870 outpatients were followed by 
the Covidom solution (Fig. 1), and 28,957 were included 
in our study, among which the rate of negative PCR was 
18.0% (n = 5205). Indeed, patients with negative PCR but 
high clinical suspicion of COVID-19 could be included in 
Covidom and in our study.

Mean age was 43.1 ± 14.0 years, and sex ratio (M/F) was 
0.58 (Supplementary Table 1).

Main comorbidities, general symptoms, and specific 
COVID-19 symptoms are also presented in Supplementary 
Table 1.

The prevalence of rash was 9.5% (2756/28957). In multi-
variate analysis (Fig. 2), factors associated with the presence 
of rash included asthma (adjusted odds ratio [aOR] = 1.15; 
95% confidence interval [CI] 1.02–1.29). Presence of rash was 

significantly associated positively with the following: general 
symptoms (asthenia, shivers, or myalgia) (aOR = 1.94; 95%CI 
1.54–2.44), respiratory symptoms (dyspnea [aOR = 1.19; 
95%CI 1.08–1.31], cough [aOR = 1.16; 95%CI 1.05–1.27], 
chest pain [aOR = 1.20; 95%CI 1.10–1.32], and chest oppres-
sion [aOR = 1.33; 95%CI 1.21–1.46]), and gastro-intestinal 
symptoms (anorexia [aOR = 1.37; 95%CI 1.25–1.50], nau-
sea/vomiting [aOR = 1.35; 95%CI 1.23–1.48], diarrhoea 
[aOR = 1.57; 95%CI 1.44–1.71), and anosmia or ageusia 
[aOR = 1.26; 95%CI 1.15–1.37]). It was negatively associated 
with male gender (aOR = 0.80; 95%CI 0.73–0.88), overweight 
(BMI 25–30 kg/m2) (aOR = 0.88; 95%CI 0.80–097), and high-
blood pressure (aOR = 0.83; 95%CI 0.72–0.96).

The prevalence of CLL was 3.7% (1082/28957). In multivari-
ate analysis (Fig. 2), factors associated with the presence of CLL 
were chest pain (aOR = 1.34; 95%CI 1.16–1.55), chest oppression 
(aOR = 1.30; 95%CI 1.12–1.51), nausea/vomiting (aOR = 1.37; 
95%CI 1.18–1.58), and anosmia/ageusia (aOR = 1.79; 95%CI 
1.56–2.05). It was negatively associated with asthenia, shivers, 
or myalgia (aOR = 0.64; 95%CI 0.53–0.79); cough (aOR = 0.78; 
95%CI 0.69–0.89); anorexia (aOR = 0.70; 95%CI 0.61–0.81); 
and diarrhoea (aOR = 0.71; 95%CI 0.61–0.82).

Finally, only 239 (0.8%) patients presented both rash and CLL.
Overall, 1119 (3.9%) patients experienced an unfavour-

able outcome with 1112 hospitalizations and 7 deaths. In the 
multivariate analysis, rash was not significantly associated 
with unfavourable outcome (aOR = 0.97; 95%CI 0.78–1.20; 
p = 0.758). On the opposite, patients with CLL were signifi-
cantly less prone to an unfavourable outcome (aOR = 0.64; 
95%CI 0.43–0.97; p = 0.0366).

Discussion

Skin manifestations are part of the clinical features of 
COVID-19. These lesions may be under-estimated because 
of the lack of systematic dermatologic expertise during the 

45,870 enrolled patients in COVIDOM 

solution

1,048 non adult patients

15,187 absence of response to 

the medical questionnaire

678 follow-up <30 days

28,957 patients included

2,756 (9,5%) 

patients with rash

1,082 (3,7%) patients 

with chilblains

Fig. 1  Flow chart
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pandemic. Consequently, prevalence of cutaneous mani-
festation during COVID-19 remains unknown, with wide 
variations ranging from 0.2 to 68% when systematically 
checked [2, 5, 10–13]. Some authors suggested to classify 
cutaneous manifestations in COVID‐19 into two major 
forms according to their pathomechanisms: viral exan-
thems (e.g. rash) and vasculopathy‐related skin lesions, 
such as CLL [14]. Our cohort is the largest of outpatients 
with COVID-19, and the prevalence of rash and CLL were 
about 10% and 4% in this population, respectively.

In a recent review of cutaneous manifestations in 
SARS-CoV-2 infection, rashes were the most frequent 
manifestations [2]. However, rashes included several clini-
cal presentations, as macular and maculopapular exan-
themas, urticarial rashes, vesicular eruption, or purpuric 
lesions. In our study, we were unable to distinguish the 
types of rashes as this information was patient-reported 
and not based on a thorough physical examination.

Among hospitalized patients, rashes could not always be 
discriminated from drug-induced reactions [15]. Neverthe-
less, in our outpatient cohort, this hypothesis seems less likely 
because most patients did not receive any specific treatments.

CLL are pink-to-violaceous purpuric lesions [16], 
which may not be immediately related to COVID-19 [1]. 
Several studies reported association between CLL and 
negative PCR results [14, 16, 17]. Their pathogenesis in 
COVID-19 remains poorly understood, but could be due to 
a viral-induced type I interferonopathy [14, 16].

Yet, CLL could be a potential marker of the recovery 
phase and/or the reflect of the immune system response 
[18]. The majority of COVID-19 patients presenting with 
CCL concerned mild forms of the disease [19] and were 
generally young and without comorbidity [14].

Finally, CLL occurring during COVID-19 should be 
differentiated from vaccine-induced CLL [20].

Thus, the association between dermatological mani-
festations in COVID-19 and the prognosis of the disease 
remains unknown. Despite rashes and CLL being both 
cutaneous manifestations linked with COVID-19, they are 
two different clinical entities with different physiopathol-
ogy. Indeed, rashes are probably the result of an aberrant 
immune response and consequently could predispose to 
systemic manifestation, while CLL are probably mostly 
local manifestations [3]. Furthermore, patients with both 
signs were rare in our cohort.

Moreover, in literature, they seem to be associated with 
opposite prognoses. In a study, severity defined as hospital 
admission, pneumonia, transfer to Intensive care unit, or 
death was found in more than half of hospitalized patients 
with rashes and only 5% of patients with CLL [2]. In our 
study, the presence of CLL was associated with less hospi-
talization, though presence of rashes was not significantly 
associated with unfavourable outcome.

Despite the fact that the Covidom cohort is the largest 
cohort of patients with COVID-19 in community setting, 
some limits are raised by the self-reporting method which 
could lead to some inclusion or declarative bias (i.e. the 
responders could be more at risk to have a rash or CLL 
than non-responders), the absence of systematic molecu-
lar diagnosis, and the absence of temporality which pre-
vents any analyses on the delay of apparition and possible 
unfavourable outcome. At last, as several symptoms were 
frequently present to be included in COVIDOM in case of 
negative PCR results, anosmia/agueusia could have been 
overrepresented in the included population.

This is the largest cohort of community setting outpa-
tients with cutaneous signs during COVID-19 infection. 
Rash and CCL were infrequent and occurred especially 
among young female patients without comorbidities. CLL 
were associated with a decreased risk of hospitalization.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10096- 021- 04305-3.
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