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ABSTRACT

Objectives: In this study, we present our clinical severe acute respiratory syndrome-coronavirus 2 (SARS-CoV-2) experience in patients with 
childhood rheumatic disease during novel coronavirus-2019 (COVID-19) pandemic.
Patients and methods: A total of 87 patients (50 males, 37 females; median age: 12 years; range, 6.6 to 16 years) suspected of having COVID-19 
at our pediatric rheumatology clinic between March 11th and October 15th 2020 were retrospectively analyzed. Demographic and clinical features, 
treatments, laboratory results, imaging findings, and clinical outcomes of the patients diagnosed with COVID-19 and/or multisystem inflammatory 
syndrome in children (MIS-C) were retrieved from the medical records. The diagnosis of SARS-CoV-2 infection was made based on the reverse 
transcriptase-polymerase chain reaction test.
Results: The most common rheumatic diseases were juvenile idiopathic arthritis and familial Mediterranean fever (35.6% and 34.5%, respectively). 
Twenty-six of these patients were treated with biological disease-modifying anti-rheumatic drugs. SARS-CoV-2 infection was tested as positive in 84 
(96.5%) patients. Also, 51 (58.6%) patients had an epidemiological contact to a person with COVID-19. Eighteen patients met the clinical criteria and 
diagnosed with MIS-C. The COVID-19 outbreak also caused exacerbation of systemic disease in 56 children due to medication cessation, postponed 
drug switch, or recurrent viral infection.
Conclusion: Children with rheumatic disease do not appear to present a higher risk of severe COVID-19. The immunosuppressive treatments 
can be adjusted in case of infection; otherwise, it is not recommended to interrupt the treatments. Physicians should be cautious about the 
hyperinflammatory syndrome associated with COVID-19 in rheumatic children, which may be severe in this group of patients and may be confused 
with primary diseases.
Keywords: Biological treatment, COVID-19, SARS-CoV-2, multisystem inflammatory syndrome, pediatric rheumatology.

A large outbreak of a novel coronavirus 
infection occurred in China in December 2019.1 
Since the first case was reported on March 11th, 
2020, about 340,450 confirmed cases have 
been declared in Turkey.2 A total of 2% of the 
reported cases is under age 203 and the pediatric 
population seems to be affected lower than adults 
from this infection.

Although various results have been reported 
on the subject, it is still unknown whether 
patients with rheumatic disease, many of whom 
are on immunosuppression, are at a higher risk 
of severe novel coronavirus-2019 (COVID-19).3,4 
In adult studies, the patients with inflammatory 
arthritis receiving immune suppressive therapies 
do not show an increased risk of associated 
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complications of severe acute respiratory 
syndrome-coronavirus 2 (SARS-CoV-2), 
compared to the general population.5,6 However, 
there is a limited number of data regarding the 
infection ratio and disease course of SARS-CoV-2 
in patients with childhood rheumatic diseases, 
particularly pediatric cases. In general, children 
experience a mild form of COVID-19 and have a 
much lower risk of severe forms than other age 
groups, according to some reports from multiple 
countries.7-11

Throughout the pandemic, some cases were 
reported from various countries describing 
pediatric patients with unusual febrile disease, 
acute abdominal conditions, encephalopathy, 
elevated inflammatory markers, and multisystem 
involvement.12-15 The emerging disorder was termed 
“pediatric inflammatory multisystem syndrome 
temporally associated with SARS-CoV-2,” or 
PIMS-TS.14,15 This new syndrome was termed as 
multisystem inflammatory syndrome in children 
(MIS-C) from The United States Centers for 
Disease Control and Prevention (CDC) and the 
World Health Organization (WHO).16,17 In recent 
studies, patients who met this definition were 
reported.12,13

Currently, there are insufficient data on the 
effects of both the COVID-19 infection and 
the pandemic period on pediatric rheumatic 
patients. To address this gap, in this study, 
we present our experience in children with 
rheumatic disease during the COVID-19 
outbreak.

PATIENTS AND METHODS

This single-center, retrospective study 
was conducted at Department of Pediatric 
Rheumatology, Umraniye Training and Research 
Hospital, which is a referral center for pediatric 
rheumatic disease between March 11th, 2020 
and October 15th, 2020. A total of 4,470 
patients (3,122 in the outpatient clinic, 38 
by consultation, and 1,310 via telemedicine) 
at our clinic during the pandemic were 
screened. We evaluated 1,310 patients by 
telemedicine (as reported by parents via phone 
consultation and was applied a questionnaire 
form including both for primary disease and 
suspected symptoms of COVID-19 with global 

patient/parent activity scores). If there was any 
suspicion about the disease, the patient was 
invited to the hospital. A child who met at least 
one of the following criteria was considered 
to be a COVID-19-positive patient: (i) The 
patients who were admitted to the hospital 
with symptoms of fever and acute respiratory 
infection (cough and/or respiratory distress) 
that were not explained for any other reason, 
and who needed to be hospitalized; (ii) The 
patients who had at least one of the symptoms 
of fever, cough or respiratory distress, as well 
as a history of contact with a patient with 
COVID-19 infection.18 The criteria used for 
the diagnosis of MIS-C as follows (one had to 
meet 1 + 2 + 3): (i) A children presenting with 
fever (>38.0°C for ≥24 h), laboratory evidence 
of inflammation, and evidence of clinically 
severe illness requiring hospitalization with 
multisystem (>2) organ involvement (cardiac, 
renal, respiratory, hematologic, gastrointestinal, 
dermatologic or neurological); (ii) No alternative 
possible diagnoses or no obvious microbial 
cause of inflammation; and (iii) Positive for 
current or recent SARS-CoV-2 infection by 
reverse transcriptase-polymerase chain reaction 
(RT-PCR), serology, or antigen test; or exposure 
to a suspected or confirmed COVID-19 case 
within the four weeks prior to the onset of 
symptoms.16,17 The presence of at least one of 
the RT-PCR or antibody test positivity were 
required as the inclusion criteria. A contact 
history to a patient with COVID-19 infection 
was also required for inclusion, in the absence 
of positive laboratory or imagining result for 
COVID-19, in patients with a pre-diagnosis of 
MIS-C. Finally, a total of 87 patients (50 males, 
37 females; median age: 12 years; range, 6.6 
to 16 years) suspected of having COVID-19 at 
our pediatric rheumatology clinic were included 
(Figure 1). A written informed consent was 
obtained from each parent and/or legal guardian 
of the patient. The study protocol was approved 
by the Umraniye Training and Research 
Hospital Ethics Committee (approval no/date: 
B10.1TKH.4.34.H.G.P.0.01/101, 25.05.2020). 
The study was conducted in accordance with 
the principles of the Declaration of Helsinki.

Demographic features, medical histories, 
clinical symptoms, laboratory results, thoracic 
computed tomography (CT) findings, and clinical 
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outcomes of patients were retrieved from the 
medical records. Respiratory samples from the 
all patients were analyzed with next-generation 
sequencing or real-time RT-PCR methods for 
SARS-CoV-2. Thoracic CT examination was 
done using the Optima™ CT 660 SE as 128 unit 
(GE Healthcare, Milwaukee, WI, USA) device, 
both lung parenchyma (-700 to +1500 HU) and 
mediastinal area (+50 to +350 HU) were scanned. 
Thoracic CT was performed in a supine position 
without using a contrast agent. In patients who 
could cooperate, the shooting was done at the 
end of inspiration.

Statistical analysis

Statistical analysis was performed using 
the IBM SPSS version 23.0 software 
(IBM Corp., Armonk, NY, USA). Continuous 
variables were expressed in median and 
interquartile range (IQR), while categorical 
variables were expressed in number and 
percentage. The normality of the distribution 
of continuous variables was assessed using 
the Shapiro-Wilk test. In univariable analyses, 
differences in demographic and rheumatic 
disease-specific features were compared using 
the chi-square test for categorical variables and 
Mann-Whitney U tests for continuous variables. 
A p value of <0.05 was considered statistically 
significant.

RESULTS

In this study period, among 4,470 patients, 
87 (1.94%) COVID-19 suspected patients 
were evaluated. Fifty-six (64.4%) patients were 
hospitalized and 31 were followed without 
hospitalization. Twenty-four (27.6%) of these 
patients applied to the clinic for the first time, 
whereas 63 (72.4%) were previously diagnosed.

The patients had different rheumatic diseases; 
mostly juvenile idiopathic arthritis (JIA, 35.6%) 
and familial Mediterranean fever (FMF)/other 
systemic autoinflammatory diseases (SAIDs) 
(35.6% and 34.5%, respectively) (Table 1). Fifty 
(58.6%) patients had an epidemiologic contact to 
a person with COVID-19. The primary disease 
status of these patients were as follows: 78 
(89.6%) were in remission, while nine (10.3%) had 
active disease at the time of COVID-19 diagnosis. 
Twenty-six (29.9%) patients were treated with 
biological disease-modifying anti-rheumatic drugs 
(bDMARDs) and they consisted of 7.2% of all 
our patients under biological treatment (n=360). 
Fifty-six of (64.3%) patients had a fever and 
20 (23%) had a fever for five or more days. 
Gastrointestinal system involvement was in 11 
(12.6%), the respiratory system was in 40 (46%) 
and fatigue was in 57 (65.5%) patients. Cutaneous 
involvement was seen in five patients including 
maculopapular rash in two, vasculitic rash in two, 
and chilblain in one patient (Table 1).

Figure 1. Study flow chart.    
COVID-19: Coronavirus-2019; RT-PCR: Reverse transcriptase-polymerase chain reaction; MIS-C: Multisystem inflammatory syndrome in children.
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A total of 63.2% of the patients had 
increased C-reactive protein (CRP), 40.2% had 
lymphocytopenia (<1,500/mm3), and 26.4% 
had elevated D-dimer levels (Table 1). The 
SARS-CoV-2 infection was confirmed in 84 
(96.5%) patients. The diagnosis was confirmed 
by RT-PCR in 74 patients and by antibody test 
in 10. The remaining three patients consisted of 
those who met the MIS-C diagnostic criteria and 
had a contact history with a COVID-19-infected 
person. Thoracic CT was performed in a total of 

45 patients and 28 (62.2%) of these patients had 
at least one radiological sign (bilateral, peripheral 
and/or multilobar involvement, lower segment 
and/or posterior distribution, mosaic pattern, 
ground glass opacification, etc.) supportive for 
COVID-19.

Eighteen (20.7%) patients met the MIS-C 
clinical criteria. Nine of them had also hypotension 
and seven patients were admitted the intensive 
care unit due to shock and severe end-organ 

Table 1. Characteristics of patients with preliminary diagnosis of COVID-19 according to the biological treatment 
group

All patients (n=87) The patients under 
biological treatment (n=26)

The patients without 
biological treatment (n=61)

n % Median n % Median n % Median

Age (year) 12 12 11.3

Sex
Female
Male

37
50

12
14

25
36

Clinical manifestations
Fatigue
Fever (>38.2°C)
Cough and/or respiratory distress
Gastrointestinal manifestations
Mucocutaneous involvement
Presence of MIS-C
Hospitalization

57
56
40
11
5
18
56 64.4

18
17
15
2
1
5

20 76.9

39
39
25
9
4
13
36 59

Admission status
Old registered patient
First admission/consultation to PR

63
24

26
-

37
24

Primary systemic disease of patients
FMF/other* SAID
JIA
SLE
Vasculitis
Other

30
31
2
7
17

8
16
-
2
0

22
15
1
5
17

Concomitant systemic treatment
Colchicine
Methotrexate
Etanercept
Adalimumab
Infliximab
Anti-IL 1
Anti-IL 6

29
25
4
5
2
12
3

7
10
4
5
2
12
3

22
15
-
-
-
-
-

Laboratory#
Increased CRP (>0.5 mg/dL)
Lymphopenia (<1,500/mm3)
Increased D-Dimer (>500 ng/mL)
Ferritin level (ng/mL)
Hyperferritinemia (>684 ng/mL)
Increased IL-6 (>5.9 pg/mL)**

55
35
23

15
18

63.2
40.2
26.4

17.2
72

200

14
12
6

4
8

53.8
46.2
23.1

15.4
32

70

41
23
17

11
10

67.2
37.7
27.8

18
40

532

MIS-C: Multisystem inflammatory syndrome in children; PR: Pediatric rheumatology; FMF: Familial Mediterranean fever; SAID: Systemic autoinflammatory 
diseases; JIA: Juvenile idiopathic arthritis; SLE: Systemic lupus erythematosus; CRP: C-reactive protein; IL: Interleukin; # It indicates the proportion among 
the total number of individuals examined with a specified laboratory parameter; * Other SAIDs: Mevalonate kinase deficiency or cryopyrin-associated periodic 
syndrome; ** IL-6 levels were evaluated in 25 patients.
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illness. The general characteristics of them were 
as follows: 10 of them were males and the 
median age was 11.4 years who were younger 
than the others. A total of 44.4% (n=8) of the 
MIS-C patients presented with Kawasaki disease 
or atypical Kawasaki disease. Five patients were 
diagnosed and treated with biological drugs before 
admission. Previous biological treatments of these 
patients were ceased. There was no significant 
difference in the treatment strategies of MIS-C 
patients who previously received or did not 

receive biological treatment. All cases treated with 
intravenous immunoglobulin (IVIG), 14 patients 
received glucocorticoids, two received tocilizumab 
an interleukin (IL)-6 inhibitor, and four received 
an IL-1Ra inhibitor (anakinra). Three patients 
(16.6%) had cardiovascular involvement and they 
received vasoactive support. Four patients were 
also treated with plasmapheresis. Three (16.6%) 
patients received invasive mechanical ventilation 
and a patient received extracorporeal membrane 
oxygenation support (ECMO) (Table 2). The ECMO 

Table 2. Characteristics of patients with and without the multisystem inflammatory syndrome in children

The patients with MIS-C (n=18) Other patients (n=69)

n % Median n % Median p

Age (year) 11.4 12

Sex
Female
Male

8
10

29
40

Clinical manifestations
Fatigue
Fever (>38.2°C)
Fever duration-day (median)
Cough and/or respiratory distress
Gastrointestinal manifestations
Mucocutaneous involvement
Cardiovascular involvement

17
18

10
5
1
3

94.4
100

55.5
27.8
5.5
16.6

6

40
38

30
6
4
-

58
55

43.5
8.7
5.8
-

3

<0.01
<0.01
<0.00

<0.00

Previously immunosuppressive and/or biologic treatment 5 27.7 21 30.4

Laboratory*
Increased CRP (>0.5 mg/dL)
Lymphopenia (<1,500/mm3)
Thrombocytopenia (<180x103/mm3)
Increased D-Dimer (>500 ng/mL)
Ferritin level (ng/mL)
Hyperferritinemia (>684 ng/mL)
Increased IL-6 (>5.9 pg/mL)

18
17
6
15

9
14

100
94.4
33.3
83.3

50
77.8

439

37
18
4
8

6
4

53.6
26.1
5.8
11.6

8.7
5.8

198

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

COVID-19 diagnosis
Via RT-PCR (nasal swab) positivity
Via antibody testing positivity
Via contact history

5
10
3

69
-
-

Treatments for COVID-19
Favipiravir
IVIG
Corticosteroids
LMWH
Anti-IL 6
Anti IL-1
Plasmapheresis

4
18
14
16
2
4
4

22.2
100
77.8
88.9
11.1
22.2
22.2

26
-
-
-
-
-
-

37.7
-
-
-
-
-
-

-
<0.00
<0.00
<0.00
<0.00
<0.00
<0.00

Outcome
Totally recovery
Admission on intensive care unit
Utilization of mechanical ventilator
Utilization of ECMO
Mortality

17
7
3
1
1

69
-
-
-
-

-
<0.00
<0.00
<0.00
<0.00

MIS-C: Multisystem inflammatory syndrome in children; CRP: C-reactive protein; IL: Interleukin; RT-PCR: Reverse transcriptase-polymerase chain reaction; 
IVIG: Intravenous immunoglobulin; LMWH: Low-molecular-weight heparin; ECMO: Extracorporeal Membrane Oxygenation.
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was required in a patient who had a prior diagnosis 
of JIA and had no active complaints, who received 
IVIG, steroid, plasmapheresis and anakinra 
treatments due to resistant MIS-C course, and 
who had decreased myocardial functions during 
this period.

The COVID-19 pandemic caused exacerbation 
of systemic disease in 56 children due to 
medication cessation, postponed drug switch, 
or recurrent viral infection. Characteristics of 
these patients were as follows: 26 (46.4%) 
females, median age 10.5 years, and median 
disease duration 2.3 years (range, 1 to 3) 
years. Among them, 15.1% of all patients 
were on methylprednisolone, 23.2% on a 
bDMARD (methotrexate or azathioprine), 5.3% 
on hydroxychloroquine, and 59% (n=33) on any 
biological drug. Most of them were diagnosed 
with JIA (n=31) and 67.6% of these patients 
(n=21) were on biologics. Twelve patients (22%) 
with FMF were on colchicine.

In this study, we evaluated 1,310 patients by 
telemedicine. If there was any suspicion about the 
disease, the patient was called to the hospital. A 
total of 33 patients were seen in our outpatient 
clinics after telemedicine due to primary disease-
related or suspected COVID-19 symptoms. Eight 
patients had a flare of primary disease and their 
therapy was rearranged. Also, in four patients 
was suspected of having COVID-19 infection due 
to respiratory symptoms, but these patients were 
ruled out. The other 21 patients had no signs 
of disease exacerbation or COVID-19 after the 
examination.

DISCUSSION

In the current study, we shared our experiences 
the pediatric patients with rheumatic diseases 
during the COVID-19 outbreak. Previous 
studies investigated the epidemiological 
characteristics of children with infection and 
reported that they had mostly mild-to-moderate 
upper respiratory tract and gastrointestinal 
symptoms.7 Complicated COVID-19 infection 
was not reported in pediatric rheumatic patients 
with or without bDMARDs.8-10 In our cohort, 
23% of patients had a fever for five or more 
days, of respiratory and digestive findings 
in 46% and 12.6%, respectively. Also, we 

observed fatigue in 57 patients. Lymphopenia, 
decreased albumin and platelets, increased CRP, 
neutrophils, aspartate aminotransferase, lactate 
dehydrogenase, and cytokines were reported, 
particularly in severe patients.19 These abnormal 
blood results were reported in some pediatric 
patients with a variety of phenotypes.20 Based 
on our experience, these abnormalities can be 
seen in patients with a severe clinic and a poor 
outcome.

Although the incidence of COVID-19 in JIA 
patients is unknown, the frequency of infections 
tends to increase in these patients. Previous 
studies reported that there were both anti-
rheumatic drugs and the disease might increase 
susceptibility prone to infections in patients with 
JIA.21 However, some reports in adult patients 
with rheumatic diseases showed that the use of 
anti-tumor necrosis factor (TNF) had a protective 
effect on the evolution of severe forms.22,23 
In a report, a case with mild symptoms who 
used anti-IL-1 blockers during the COVID-19 
pandemic was presented.24 However, a study 
done in China found that rheumatic patients 
infected with COVID-19 might present with more 
severe symptoms, compared with non-rheumatic 
patients.6 In the current approach guideline, 
pediatric rheumatic diseases and rheumatic drugs 
do not pose an increased risk for COVID-19, 
glucocorticoid therapy can be modified in case 
of infection, and existing bDMARD treatments 
should not be discontinued.25

In this study, there were 31 JIA patients 
among COVID-19-suspected patients; these 
were 1.6% of all JIA patients evaluated during 
this period. Sixteen of 31 patients were receiving 
a biologic with or without methotrexate. Most 
of the patients using a biologic (76.9%) had 
to be hospitalized to receive treatment. In our 
cohort, while all patients with IL-1 blockers were 
hospitalized, this rate was 50% in patients treated 
with anti-TNF. It was seen from adult studies that 
patients with and without the rheumatic disease 
had similar clinical features and hospitalization 
rates. Besides, the rheumatic patients required 
intensive care unit admission and mechanical 
ventilation more often than the others.5,6 Ye et 
al.6 reported from China that respiratory failure 
was more common in rheumatic patients infected 
with COVID-19. In our study, mild-to-moderate 
involvement on thoracic CT was observed in 
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patients with or without using biological therapy. 
Our results do not support the protective role of 
biological drugs, similar to adult studies reported 
previously.26 However, during the pandemic 
period, we can suggest that there is no risk of 
side effects that would require the cessation of 
these medicines.

Overall, MIS-C was reported two to four 
weeks after infection with SARS-CoV-2. The 
disorder is rare in all infected pediatric patients 
over the same period (2 vs. 322 in 100,000 
persons).12 In our patient group, 18 patients were 
diagnosed with MIS-C, accounting for 0.4% of 
all admissions to the rheumatology clinic. This 
rate is higher than the literature, as our center 
is a reference clinic and every patient with a 
suspected MIS-C is evaluated. Five of the patients 
who received biological treatment and evaluated 
with suspicion of COVID-19 infection had MIS-C 
(27.7%); this rate was found to be 1.3% among 
all patients receiving biological treatment. This 
can be attributed to the fact that the biological 
drugs used can suppress this hyperinflammatory 
condition that develops after infection.

Due to the hygiene rules, travel restrictions, 
and the necessity to stay at home, telemedicine 
became an effective assessment modality of 
pediatric rheumatic diseases.10 In this period, 
we had to restrict access to our outpatient 
clinic, as expected. Nevertheless, we maintained 
the administration of intravenous drugs. Apart 
from these patients, we evaluated patients in 
the outpatient clinic, and we reached 1,310 
patients by phone consultation. We checked 
their clinical status, disease activities, and drug 
status, and we received information about their 
exposure to COVID-19 from themselves or their 
close contacts. Among all evaluated patients, 
we observed disease exacerbation in 56; most 
of them were diagnosed with JIA and under 
biologics during the COVID-19 outbreak. Except 
for exacerbation of the disease caused by a viral 
infection, some patients were unable to access the 
drug and some patients delayed drug switching. 
Therefore, it seems that telemedicine applications 
would become increasingly important in the 
future.

Despite its large sample size, the main 
limitations of this study is its retrospective design 
without a control group. Further large-scale, 

prospective studies are needed to confirm these 
findings.

In conclusion, pediatric rheumatic patients 
do not seem to present a higher risk of severe 
COVID-19, similar to healthy children. Whether 
these patients receive biological treatment does 
not affect the severity of the disease; however, 
it is still not true to conclude that these drugs 
are protective. Based on our experience, we 
suggest that care should be taken in terms of 
a hyperinflammatory syndrome which may be 
severe in this group of patients and may be 
confused with primary diseases and, therefore, 
close monitoring is critical.
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