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ABSTRACT

BACKGROUND: The role of SARS-CoV-2 as the cause of chilblains in children remains a matter of 

debate, but important to elucidate for patient isolation and contact tracing. We sought to define the 

etiology, clinical presentation, time course and outcomes of children presenting to the Emergency 

Department (ED) with cutaneous manifestations shortly after the first pandemic peak of COVID-19 in 

Spain.A
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METHODS: Prospective, observational study in children <15 years of age evaluated for skin lesions in 

the ED of three pediatric hospitals. Children underwent a comprehensive work-up including SARS-

CoV-2 antibodies and PCR, and serology and PCR tests for other viruses and bacteria. A one-month 

follow-up visit was conducted. 

RESULTS: From April 14 through May 8, 2020 we enrolled 62 children. Of those 34 had acro-ischemic 

skin lesions and 28 a variety of skin rashes. Overall 40% of children had mild systemic symptoms. 

Children with chilblains were older, had pain more frequently and more prolonged duration of skin 

lesions, while those with non-specific rashes had fever more frequently. Lesions were resolved in 

75% of children at follow-up. Five patients demonstrated SARS-CoV-2 antibodies, and none tested 

positive by PCR. Three additional patients tested positive by PCR for rhinovirus, M. pneumoniae and 

C. pneumoniae. 

Conclusions: The number of ED visits for chilblains, which are rare in pediatrics, was high soon after 

the first peak of COVID-19 in Spain.  The disease course was self-limited, outcomes were favorable 

and the possibility of viral transmission was negligible as all patients tested negative for SARS-CoV-2 

by PCR. 

Key words: COVID-19, pediatrics, chilblains, skin manifestations

INTRODUCTION

Since the beginning of COVID-19, pediatricians are facing a new diagnostic dilemma. The 

number of children seeking medical attention because of skin lesions have significantly increased, 

and although there seems to be a temporal association with COVID-19 1-3, the role of SARS-CoV-2 as 

the cause of chilblains and a variety of skin manifestations remains a matter of debate 4-7.  

Nonetheless, early identification of children with COVID-19 is key to limit viral spread and 

subsequent infections 3.  To help developing protocols for isolation, management and contact 

tracing, we sought to define the etiology, clinical presentation, time course and outcomes of 

children presenting to the Emergency Department (ED) with cutaneous manifestations shortly after 

the first pandemic peak of COVID-19 in Spain.

MATERIAL AND METHODSA
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We conducted a prospective, observational study in children <15 years of age evaluated for 

skin lesions in the ED of three pediatric hospitals in the South of Spain from April 14 through May 8, 

2020. In the first healthcare facility, that represents the main pediatric hospital and referral center in 

Malaga Province (catchment area of ~140,000 children), we enrolled 41 children. In the second 

hospital, located 25 miles apart with a catchment area of ~22,000 children, we enrolled 11 children; 

and in the third hospital located in Granada, with a catchment area of 45,000 children, we enrolled 

10 children.

Study participants were evaluated by a pediatric ED physician and a pediatric infectious 

diseases (ID) specialist, and underwent a comprehensive work-up including: a nasopharyngeal (NP) 

swab for SARS-CoV-2 by PCR targeting the ORF1 a/b and E genes (Roche Diagnostics, Switzerland), 

and the FilmArray respiratory PCR panel (BioMerieux, France).  Blood samples were obtained for 

complete blood cell count with differential, comprehensive metabolic panel, coagulation studies, 

and for IgM and IgG SARS-CoV-2 antibodies by immunochromatography (Lambra®, Madrid, Spain). 

Herpes simplex virus (HSV)-1, Epstein bar virus (EBV), cytomegalovirus (CMV), parvovirus B19, 

Rickettsia conorii and Bartonella henselae serology was also analyzed. Demographic data, past 

medical history, and clinical information were collected using a study questionnaire and data 

transferred to an electronic database (REDCap). A follow-up evaluation was performed in the ID 

clinic one month after the ED visit. The study was approved by the Ethics Committee and 

Institutional Review Board at the participants hospitals and written informed consent obtained from 

caregivers before study enrollment. 

For statistical analyses data was summarized using frequencies and percentages for 

categorical variables, and means ± standard deviations or medians with 25%-75% interquartile 

ranges according to data distribution. Group comparisons were evaluated using chi-square for 

categorical data and Mann-Whitney test for continuous variables. Analyses were conducted using 

SPSS v20, and two-sided p-values <0.05 considered statistically significant. 

RESULTS

During the study period we enrolled a convenience sample of 62 children seeking medical 

attention for skin lesions at the ED:  34 with acro-ischemic manifestations (chilblain type), and 28 A
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with a variety of skin rashes (other rash type). Just in the main pediatric Hospital in Malaga, the 

proportion of children evaluated with chilblains [25 children/1,421 ED visits; 1.8%] increased 

compared to 2019 (4 children/87,000 ED visits; 0.004% p <0.0001). 

Children with chilblains (11.4 [8.6-13.1] years) were older, than with other skin 

manifestations (8.0 [4.7-12.7] years; p=0.02) with no differences in sex, or race, as all children were 

white (Table 1). Fifteen (24%) children had contact with a suspected or confirmed COVID-19 case, at 

similar rates in both groups.  Two children had underlying medical conditions including a 12-year-old 

male with recurrent pneumonias, and an 11-year-old male with type-I diabetes.  None had family 

history of ischemic or vascular diseases or required hospitalization. 

Median time from the development of skin lesions to the ED visit was 14 [6-26] days and 

similar between groups (p>0.05). Twenty-five (40%) children, and at similar rates in both groups, had 

associated systemic symptoms. Fever (23%), gastrointestinal manifestations (24%) and cough (13%) 

were most common, while sore throat, headache, respiratory distress, or myalgias were uncommon. 

Anosmia or ageusia was not reported by any child. Children with chilblains had from 1 to 20 purpuric 

lesions (2 [1-3]) mostly localized in the feet (Fig 1). The majority of children with other rashes 

developed a maculo-papular or urticarial rash, followed by a vesicular rash. Pain was more common 

in children with chilblains (44% vs 7%; p=0.001), while pruritus tended to be more common in 

children with other skin rashes (43% vs 26%; p=0.19)

White blood cell counts were slightly lower in the chilblain cohort, while absolute 

lymphocyte counts were comparable between groups. Coagulation studies, LDH and blood 

biochemistry tests were within normal limits in both groups (Table 1). NP swabs for SARS-CoV-2 by 

PCR were performed in 35 children (chilblain n=17; other rash n=18) and were all negative. Five of 

22 children in whom additional NP swabs were obtained tested positive for other pathogens 

including: EV/RV in three children (n=1 chilblain; 2 other rash), C. pneumoniae in a child with 

chilblains, and M. pneumoniae in a child with a maculopapular rash. 

SARS-CoV-2 antibodies were detected in five (8%) children: SARS-CoV-2 IgM in one child with 

chilblains, and SARS-CoV-2 IgG in four children, three with chilblains. Serologic studies for HSV, EBV, 

CMV, parvovirus B19, B. Henselae and R. conorii were performed and compatible with past infection A
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in children who tested positive (Table S1). Parvovirus B19 and EBV IgM antibodies were detected in 

four and seven children respectively, all of them with positive IgG titers for these viruses. 

At one-month follow-up skin lesions were resolved in 76% (n=47) of children, while the 

remaining 15, all with chilblains, had still mild vascular changes but no local or systemic symptoms.

DISCUSSION

To our knowledge, this is the largest prospective case series of children with cutaneous 

manifestations presenting to the ED during the COVID-19 pandemic that describe in detail their 

possible etiology, clinical presentation, time course, associated local and systemic symptoms, and 

outcomes. We found that the number of children with chilblains significantly increased after the first 

peak of the pandemic, and that despite an extensive ID work-up, none tested positive for SARS-CoV-

2 by PCR, and a minority had positive antibody titers suggestive of a recent infection. Interestingly, 

the most common extra-cutaneous manifestations were gastrointestinal rather than respiratory, and 

despite that the distribution of chilblains were comparable to that reported in adults, systemic 

manifestations were mild and uncommon 2. 

There are different hypotheses that could explain the increased incidence of chilblains during 

the pandemic including weather changes, which was not experienced during the study period, the 

reduced mobility during the lockdown, or more likely, an aberrant immune response or post-viral 

immune dysregulation triggered by SARS-CoV-2. A recent study evaluated skin biopsies in seven 

children 11-17 years of age that presented with chilblains after 2 weeks of symptoms (all negative 

for SARS-CoV-2 by PCR) showed a variable degree of lymphocytic vasculitis with positivity for the 

spike protein of SARS-CoV-2 in endothelial cells, suggesting a causal relationship between SARS-CoV-

2 and chilblains 8.  In our study children with chilblains also presented after 14 days of symptoms and 

were negative for SARS-CoV-2 by PCR in NP samples, but skin biopsies were not performed 9, 10.  In 

addition, 6.4 % had positive IgG antibodies for SARS-CoV-2, suggesting that the child infectivity at 

the time of the ED visit was negligible, which has important implications for patient management 

and infection prevention policies. We also found that children with chilblains were older than those 

with other skin rashes, and did not have significant preexisting comorbidities, or contact with a 
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known SARS-CoV-2 case in the majority of cases, but compared to other reports, none of the 

patients had personal or family history of ischemic or vascular diseases 5, 10.

 In 40% of cases, irrespective of the type or skin manifestations, children developed 

symptoms compatible with a viral process. However, the extensive ID work-up performed showed 

that a small number of children tested positive for other pathogens, such as RV/EV, M. pneumoniae 

or C. pneumoniae, which is of unclear significance as these pathogens have been identified in 

asymptomatic patients. Similarly, parvovirus B19 and EBV IgM and IgG titers were positive in 11 

children, and therefore is challenging to conclude that the skin manifestations were secondary to 

those infections. The fact that the majority of children in our study had negative SARS-CoV-2 

antibody titers does not necessarily exclude the diagnosis of COVID-19, as studies have shown the 

wide variability in antibody responses according to disease severity and timing, age, and other 

factors that are not well understood. 

In summary, we found that the number of ED visits for chilblains, which are rare in pediatrics, 

significantly increased soon after the first peak of COVID-19 in Spain.  The disease course was self-

limited, although prolonged in a small proportion of patients, and outcomes were favorable. 

Although we could not prove a causal relationship between SARS-CoV-2 and chilblains or other skin 

rashes, we showed that the possibility of viral transmission was negligible as all patients tested 

negative for SARS-CoV-2 by PCR. Further studies using higher sensitivity diagnostic tools and longer 

follow-up should be conducted to understand the spectrum and implications of COVID-19 in children 

with skin manifestations.
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Figure 1. Distribution pattern of skin lesions in children with chilblains and other skin rashes. A-D 

Chilblains. Patient A had several purpuric erythematous macules in the periungual area of all toes 

and patient B in the lateral aspect of both feet with a superficial blister. Patient C presented with 

circumferential erythematous macules over the ulnar aspect of both hands, and annular 

erythematous macules over the base of the index and third fingers. Patient D showed at follow-up 

residual purpuric macules in the heel and a livedoid eruption. E-F Non-specific skin rashes. E. 

Confluent vesicular inflammatory rash localized in both palms and lateral aspect of fingers and F in 

the dorsum of hands.  G.  Facial non-confluent maculo-papular rash. H. Urticarial rash in lower 

extremities. Written informed consent was obtained from caregivers before study enrollment.
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 Table 1. Demographic, clinical characteristics and laboratory parameters of study patients 

 
COVID-19: coronavirus disease ED: emergency departmentl; WBC: white blood cell count; ALC: absolute lymphocyte 
count; Hb: hemoglobin, LDH: lactate dehydrogenase. Reference values and units for laboratory parameters are provided 
in braquets. 
*PT available for 23 patients (11 in the childblain group/ 12 in the non-specific rash cohort) 
**Fibrinogen available for 48 patients (23 in the childblain group/25 in the non-specific rash group) 

 

 
All patients 

(n=62) 
Chilblain-type 

(n=34) 
Other rash type 

(n=28) 
p-value 

Demographic Characteristics 

Age (years) 9.9 [5.8-12.7] 11.4 [8.6-13.1] 8.0 [4.7-12.7] 0.02 

Sex (males) 37 (60%) 20 (59%)  17 (61%) 0.88 

Contact with a suspected COVID-19 case 10 (16%) 3 (9%) 7 (25%) 0.08 

Contact with a confirmed COVID-19 case 5 (8%) 1 (3%) 4 (14%) 0.16 

Time to ED visit (days) 14.0  [6-26] 14.5 [7.75-31.25] 12.5 [4.25-22.25] 0.70 

Duration of skin lesions (days) 14 [9-26.25] 16.50 [14-30] 10 [5.25-14] 0.07 

Systemic Signs and Symptoms  

Systemic symptoms 25 (40%) 11 (31%) 14 (50%) 0.19 

Fever 14 (23%) 4 (12%) 10 (36%) 0.02 

Cough 8 (13%) 2 (6%) 6 (21%) 0.12 

Respiratory distress 2 (3%) 0 (0%) 2 (7%) 0.19 

Sore throat 4 (6%) 3 (9%) 1 (4%) 0.61 

Abdominal pain 9 (15%) 4 (12%) 5 (18%) 0.71 

Diarrhea 15 (24%) 7 (21%) 8 (29%) 0.55 

Vomiting  5 (8%) 2 (6%) 3 (11%) 0.65 

Myalgias 2 (3%) 1 (3%) 1 (4%) >0.99 

Headache  2 (3%) 1 (3%) 1 (4%) >0.99 

Laboratory parameters 

WBC (6-17.5; 109/L) 6,650  1,873 6,217  1,690 7,115  1,977 0.06 

ALC [1000-4800/µL] 
2590  

[2020-3300] 
2,590  

[1990-3090] 
2595 

[2028-3988] 
0.57 

Hb [12-16; gr/dL] 13.8 1.1 14.2  0.9 13.3 1.0 0.001 

Platelets [140-440; 109/L] 299,576  78,188 288,903  58,828  311,393  94,929 0.27 

Prothrombin Time [70-130; %]* 98.8  11.9 96.8  11.7 100.7  12.3 0.45 

Fibrinogen [200-400; mg/dL]** 
262.5  

[224.0-298.3] 
263.0 

[249.0-281.0] 
262.0  

[222.0-351.5] 
0.52 

D-dimer [220-550; ng/mL]**  
298.5 

[187.0-468.0] 
204.0 

[165.0-369.0] 
342.0 

[224.0-546.5] 
0.02 

LDH [120-246; U/L] 
216  

[186-256] 
198  

[18-239] 
243 

[208-343] 
0.009 
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