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Abstract
Background

Patients with rheumatic diseases have been considered at risk of COVID-19. A signi�cant percentage of
infections in children are asymptomatic or mild and can go unnoticed. This study aims to describe
the seroprevalence of SARS-CoV-2 in a cohort of children with rheumatic diseases and assess possible
risk factors.

Methods:

A cross-sectional study was performed in a pediatric rheumatology unit from a reference hospital in
Madrid, from September 2020 to February 2021. Serology of SARS-CoV-2 was performed at the same
time as their routine laboratory tests, and a speci�c questionnaire was completed by parents.
Demographics, treatment and disease activity from laboratory-con�rmed COVID-19 patients were
compared to the data of patients without laboratory-con�rmed COVID-19.

Findings

A total of 105 children were included. SARS-CoV-2 infection was

demonstrated in 27 patients (25.7%): 6 PCR and 21 positive IgG serology. The mean age was 11.8 years ,
and the majority of the patients were females (72.4%). Most of the children were diagnosed with juvenile
idiopathic arthritis (JIA) (70.3%; 19/27), followed by PFAPA (11.1%; 3/27). Immunosuppresive treatment
was given in 88% of cases (24/27). Overall, 44.4% (12/27) of infected patients were asymptomatic.
Three patients required hospital admission because of COVID-19, however none of them required oxygen
supplementation. A total of 66.7% (18/27) of patients did not require any treatment or medical
assistance. The seroprevalence in our cohort was 20% in contrast to the 7.7% population seroprevalence
observed during the same study period in Spanish children.

SARS-CoV-2 con�rmed children with positive IgG or PCR were less frequently in remission (52% vs 72%; p
0.014). Moderate disease activity and treatment with oral corticosteroids were associated with higher risk
for COVID-19 (OR 5.05; CI 95%: 1.56 - 16.3 and OR 4.2; CI 95%: 1.26 - 13.9 respectively).                            

Conclusions

In a cohort of pediatric patients with rheumatic disease and immunosuppressive therapy, moderate
disease activity and oral corticosteroids were associated with COVID-19 positive patients. Seroprevalence
was signi�cantly higher compared to the same age healthy population. The clinical manifestations were
mild and there were no severe infections among the patients.

Introduction
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SARS-CoV-2 is responsible for the COVID-19 pandemic that has spread at a global level in the year 2020.
Disease in children is relatively mild, representing 10% of identi�ed cases (1), with only a small proportion
that require hospitalization. However, a signi�cant percentage of infections in children are asymptomatic
or mild and can go unnoticed.

Rheumatic disease (RD) could be considered as a risk factor for COVID-19, due to complications related
to the viral disease, possible disease �are during and after SARS-CoV-2 infection, presence of
comorbidities and immunosuppressive treatment (2,3). Poorly controlled active RD or certain
pharmaceutical agents such as corticosteroids may increase the risk of infection and serious disease.
However, immune-mediated in�ammatory disease and the use of TNF inhibitors are not associated with a
worse clinical outcome (4–6).

Little is known about SARS-CoV-2 infection in children with RD. Small case series show that the disease
evolution in hospitalized patients is moderately favourable, although one fatality has been reported (7–
9). Data about the course of mild or asymptomatic infections in children are scarce. We aimed to
investigate the seroprevalence and clinical course of COVID-19 in a cohort of pediatric patients with
rheumatic diseases and compare laboratory-con�rmed COVID-19 patients versus patients without
laboratory-con�rmed COVID-19.

Methods
A cross-sectional study was performed including all pediatric patients with rheumatic diseases in a
rheumatology unit of a reference hospital in Madrid, Spain, from September 2020 to February 2021.
Serology of SARS-CoV-2 (chemiluminescence) was performed at the same time as their routine
laboratory tests, and a speci�c questionnaire was completed by parents. In case of fever or respiratory
symptoms, PCR for SARS-CoV-2 was performed according to hospital protocols. Demographics, disease
activity, COVID-19 related symptoms, and contact history data were obtained. Children were divided into 3
groups according to disease activity during COVID-19 symptoms or during of the performed SARS-CoV-2
serology: remission (with or without treatment), mild disease activity, and moderate/high disease activity.
Seroprevalence (SARS-CoV-2 positive IgG) was compared to the general pediatric population estimates
from a governmental COVID-19 health database (last update available from December 2020).
Demographics, treatment and disease activity from laboratory-con�rmed COVID-19 patients were
compared to the data of patients without laboratory-con�rmed COVID-19.

Values were expressed as percentages for discrete variables or as mean and standard deviation for
continuous variables. Median and interquartile ranges were used for nonparametric variables.Continuous
variables were compared using the Student t test or non parametric tests, where appropriate. Categorical
variables were compared by the χ2 test and Fisher exact test. A 2-sided value of P < 0.05 was considered
statistically signi�cant. Allanalyses were performed using the Statistical Package for the Social Sciences
(SPSS, IBM. Version 21.0,IBM Corp, Armonk, NY).
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Results
Overall, 105 pediatric patients with rheumatic diseases were included. Mean age was 11.8 years old (SD
4.5), and the majority of the patients were females (72.4%). Detailed description of the study cohort  is
shown in table 1. SARS-CoV-2 infection was con�rmed in 27 patients (25.7%): 6 positive PCR and 21 IgG
serology. Most of the children were diagnosed with juvenile idiopathic arthritis (JIA) (70.3; 19/27),
followed by PFAPA (11.1%; 3/27), Lupus (7.4 %; 2/27), uveitis (3.7 %; 1/27), vasculitis (3.7 %; 1/27) and
STAT3 gain of function (3.7%; 1/27). A total of 23/27 (85%) received immunosuppressive therapy  and
13/27 (48%) were in clinical remission. The seroprevalence (positivity of SARS-CoV-2 IgG antibodies) was
20% (21/105) in our cohort. Of  six patients with positive PCR, �ve had negative antibodies and one had
indeterminate serology.

The most frequent clinical manifestation for COVID-19 was fever or a low-grade fever (11/27, 41%). Other
frequent �ndings were headache (18.5%; 5/27), odynophagia (18.5%; 5/27), gastrointestinal symptoms
(11%; 3/27), and anosmia/ageusia (11%; 3/27). A total of 44.4% (12/27) of infections were
asymptomatic. Three patients required hospital admission; none of them needed oxygen
supplementation or intensive care unit admission. One patient with PFAPA was admitted because of
Multisystemic In�ammatory Syndrome (MIS-C) suspicion which was not con�rmed. The other two were a
patient with antiphospholipid syndrome and lupus onset with deep vein thrombosis, and a patient with
vasculitis admitted for observation. Overall, 66.7% (18/27) of cases did not require any treatment or
medical assistance. Among the patients in the study, 59.3% (16/27) had close contact with an individual
with con�rmed COVID-19.

We compared  the baseline characteristics of patients with laboratory-con�rmed SARS-CoV-2 and found a
signi�cantly lower percentage of patients in clinical remission (52% vs 72%, p 0.014) and a higher
percentage of patients with moderate-high disease activity (30% vs 8%, p 0.007). Oral corticosteroids
were higher in patients diagnosed with COVID-19 (30% vs 8%, p0.036). Patients with moderate/high
disease activity were �ve times more likely to test positive for SARS-CoV-2 (Odds ratio (OR) 5.05, CI 95%:
1.56-16.3). The OR for testing positive for SARS-CoV-2 in patients treated with oral corticosteroids was
4.2 (CI 95%: 1.26-13.9).

Discussion
Studies of SARS-CoV-2 infection in children with RD are scarce. We have demonstrated a high
seroprevalence (20%) in this group of patients, with the majority having mild infections. To the best of our
knowledge, this is the �rst study of seroprevalence in this patient population, which tested both children
with and without suspected COVID-19.  Most infections were mild; more than 1/3 being asymptomatic
and 2/3 did not require any medical assistance.

The severity of our cases is similar to that described in the literature (7,8,10). Ihara et al retrospectively
described 14 COVID-19 con�rmed cases in pediatric patients with RD, reporting mild to moderate
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symptoms and no complications. Seroprevalence in their cohort was 2,2%, although testing was
performed only in symptomatic cases, so asymptomatic infections were left undetected (11).

Seropositivity for SARS-CoV-2 was 20% in our cohort. According to a national registry, seroprevalence for
SARS-CoV-2 infection in Spain during the same study period (December 2020) was 12.5% in adults and
7.7% in children (12). The higher seroprevalence in our cohort could be partially explained by the high
percentage of asymptomatic infections. Preliminary evidence suggests that children are just as likely to
become infected with SARS-CoV-2 as are adults, but are less likely to be symptomatic or develop severe
symptoms (13). Another possible explanation to this higher seroprevalence could be that children with
rheumatic diseases have a higher exposure due to frequent hospital visits than healthy children. Also,
there could be a negative selection bias in other seroprevalence studies, since healthy children are less
likely to voluntarily undergo invasive tests such as blood tests as required for serology. Nevertheless, new
studies are needed to elucidate this higher seroprevalence.

Children with active disease and corticosteroid treatment had a higher risk of SARS-CoV-2 infection,
similarly to that described in adults with RD (4,5,8). High disease activity is a signi�cant risk factor for an
increased rate of infectionsboth in children and adult patients with RD (14,15) In our study, children with
moderate to high disease activity were �ve times more likely to test positive for SARS-CoV-2. Likewise,
those treated with oral corticosteroids were four times more likely than those children who were not
receiving oral corticosteroids.  

The question about whether immunosuppressive treatment should be discontinued in these patients is a
major concern for clinicians (16). Biologic therapy, specially TNF inhibitors, do not appear to be a risk
factor for COVID-19 in adult patients (4, 6, 10). Marino et al. reported four cases of COVID-19 in JIA adult
and pediatric patients receiving  TNF inhibitors, however they did not observe  severe infections among
the four patients. In two patients, disease reactivation likely occurred due to drug discontinuation (19). A
recent survey among pediatric rheumatologists indicates that > 94.2% of the respondents would not
support a preventive adaptation of the immunomodulating therapy in children with COVID-19 (20). Based
on previous case series, scienti�c associations have released recommnendations for managing these
patients (21-25). In our study, all patients continued their treatments without any preventive adaptation.
Although it seems safe to consider these patients risky while taking precautions, our �ndings support the
hypothesis that an adaptation of the immunosuppressive maintenance treatment may not be necessary.

Conclusions
In a cohort of pediatric patients with rheumatic diseases, SARS-CoV-2 infection was demonstrated in
25.7% of cases. Seroprevalence was 20%, signi�cantly higher compared to the same age healthy
population according to national studies. The clinical course was mild, with one-third of asymptomatic
cases. Severe infections were not observed among the patients. Disease activity and the use of oral
corticosteroids appear to be risk factors for laboratory-con�rmed COVID-19. Children with rheumatic
disease in clinical remission may not be considered as a risk population for severe COVID-19.
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List Of Abbreviations
JIA : Juvenile Idiopatic arthritis

PFAPA: Periodic Fever, Adenopathy, Pharyngitis and Aphthous stomatitis

RD : Rheumatic Disease

PCR: Polimerase Chain Reation

MIS-C: Multisystemic In�ammatory Syndrome
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Tables
Table 1. Baseline characteristics of children with rheumatic diseases who tested positive or
negative for SARS-CoV-2.

  SARS-CoV-2 positive SARS-CoV-2 negative p
n 27 78 105
Age 11.7 (± 4.7 SD) 11.8 (± 4.5 SD)  
Ethnicity: caucasic 25/27 (92%) 74/78 (95%)  
Gender: female 19/27 (70%) 57/78 (73%) 0.80
Living in Madrid 21/27 (78%) 61/78 (78%) 0.57
Diagnosis     0.82
  JIA 19/27 (70%)  JIA 55/79 (70%)  
  Periodic fever 3/27 (11%) Periodic fever 4/78 (5%)  
  Connective tissue disease

 2/27 (7%)
Connective tissue disease
10/78 (13%)

 

  Uveitis 1 (4%) Uveitis 5 (6%)  
  Other 2 (7%) Other 4 (5%)  
Immunosuppressive
therapy*

 
 

 
 

0.15

None 6/27 (22%) 10/78 (12.8%)  
Methotrexate - 10/78 (12.8%)  
Biologic 18/27 (67%) 49/78 (63%)  
Other 3/27 (11%) 21/78  
Oral corticosteroids 7/27 (26%) 6/78 (8%) 0.036
Disease activity*
Remission

 
14/27 (52%)

 
56/78 (72%)

 
0.014

Mild activity 5/27 (18%) 16/78 (20%)  
Moderate/high 8/27 (30%) 6/78 (8%) 0.007

 

*At the time of COVID-19 diagnosis or at the time of  serology of SARS-CoV-2 in absence of
a COVID-19 diagnosis.

 


