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A B S T R A C T

Objectives: The COVID-19 pandemic is a global health problem. We, as the EMERGE (EMErging Rheumatolo-
Gists and rEsearchers) group of PReS (Pediatric Rheumatology European Society) analyzed how the pandemic
has affected pediatric rheumatology practice.
Methods: An online survey was developed to assess changes in pediatric rheumatology practice due to the
pandemic. Results were analyzed using descriptive statistics.
Results: From 70 countries, 493 pediatric rheumatologists (80.3% in pediatric rheumatology practice for �5
years) responded to the survey. Around 70% disagreed that the pandemic led to reduced prescription of non-
steroidal anti-inflammatory drugs, conventional synthetic and biologic disease-modifying antirheumatic
drugs. Almost half were more likely to taper corticosteroids faster. One-fifth hesitated to switch the major
immunosuppressant during a flare. Patients encountering difficulties obtaining hydroxychloroquine and
tocilizumab due to shortages were noted by 192 (38.9%) and 44 (8.9%), respectively. Twenty to 30% indicated
that their patients had experienced a flare or delay in diagnosis/intervention due to postponed
appointments.53% mentioned use of phone calls/smartphone applications while 47% shifted towards video
consultations for patient care. Respondents indicated an increased number of patients with Kawasaki disease
(30%), macrophage activation syndrome (15.6%), unusual vasculitic rashes (31.4%), and hyperinflammation
(33.5%) during the pandemic.
Conclusion: This is the largest survey to date addressing changes in pediatric rheumatology practice due to
the COVID-19 pandemic. Primary changes were due to delays in clinic appointments, increase in use of vir-
tual technologies, and concerns about the use of immunosuppressive therapies. An increased number of
patients with Kawasaki disease/hyperinflammation mentioned by the respondents is noteworthy.

© 2020 Elsevier Inc. All rights reserved.
Keywords:
COVID-19

Pandemic
Pediatric rheumatology
Survey
Kawasaki disease
Macrophage activation syndrome
R, American College of Rheu-
gy Research Alliance; COVID-
l synthetic disease-modifying
ists and rEsearchers; EULAR,
loroquine; IL-6, interleukin 6;
nsteroidal anti-inflammatory
y; SARS-CoV-2, severe acute
erythematosus; WHO, World

nit, Meir Medical Center, Kfar

sts and rEsearchers) group of
Introduction

A novel coronavirus, SARS-CoV-2 (severe acute respiratory syn-
drome coronavirus 2), caused a severe outbreak that emerged in
China in December 2019 [1,2]. This infection, termed COVID-19
(coronavirus disease 2019) by the World Health Organization
(WHO), quickly spread worldwide, and it was declared a pandemic
on March 11, 2020. As of July 13, 2020, there were 12,768,307 con-
firmed cases and 566,654 deaths ascribed to the COVID-19 world-
wide (WHO situation report 175) for a mortality rate of around 4.4%.
Most affected individuals have a mild infection. However, it can also
lead to a cytokine storm and acute respiratory distress syndrome,
which are the major causes of mortality in severe cases [3,4]. COVID-
19 affects elderly individuals, smokers, and patients with chronic dis-
eases such as diabetes mellitus more severely [5,6]. On the other
hand, children are infected less often and with a milder form of the
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Table 1
Demographics of the 493 pediatric rheumatologists who responded to the
COVID-19 Pediatric Rheumatology Survey.

Characteristics Number of respondents, n (%)

Sex, female 330 (66.9%)
Age
� <35 years
� 35�44 years
� 45�65 years
� >65 years

� 53 (10.8%)
� 171 (34.7%)
� 246 (49.9%)
� 23 (4.7%)

Place of practice
� University hospital
� State hospital
� Private hospital
� Private practice

� 334 (67.8%)
� 96 (19.5%)
� 44 (8.9%)
� 19 (3.9%)

Years in pediatric rheumatology practice
� <5
� 5�9
� 10�19
� >20

� 97 (19.7%)
� 110 (22.3%)
� 156 (31.6%)
� 130 (26.4%)

What was already known about the subject:

• COVID-19 pandemic threatens millions of lives worldwide
• As pediatric rheumatologists, we take care of a vulnerable
population

What was learned from this study:

• The main changes in pediatric rheumatology practice during
the COVID-19 pandemic were due to delays in clinic appoint-
ments, increase in use of virtual technologies to decrease in-
person visits, use of anti-rheumatic drugs treatment/prophy-
laxis, and concerns about using immunosuppressive therapies

• An increase in the number of patients with Kawasaki disease/
hyperinflammation was also mentioned by the respondents
of the survey.

• Understanding the challenges imposed by the COVID-19 pan-
demic on the community of pediatric rheumatologists will
help tailor future recommendations regarding the manage-
ment of pediatric rheumatology patients during the pandemic
according to the needs in daily clinical practice.
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disease [7]. However, we, in the pediatric rheumatology community
started to recognize that children may display a serious hyperinflam-
matory syndrome often resembling Kawasaki disease shock syn-
drome [8�10].

As pediatric rheumatologists, we take care of children with rheu-
matic diseases who are treated primarily with immunomodulatory or
immunosuppressive therapies. The immune dysregulation caused by
both the rheumatic disease itself and the medications used to treat it,
put our patients in a vulnerable group during the COVID-19 pandemic.
We are also participating in the multidisciplinary management of
COVID-19 patients, as several aspects of COVID-19 resemble rheumatic
diseases [11]. Moreover, some drugs that are used by our patients are
currently being used or tested for treatment of COVID-19 [11].

Data regarding the infection rate and course of COVID-19 in chil-
dren with rheumatic diseases are lacking. The recent report from the
COVID-19 Global Rheumatology Alliance Physician Reported Registry
(n = 600), did not include any pediatric COVID-19 patients with a
rheumatic disease [12]. In the global ongoing survey (The EULAR
COVID-19 database -in collaboration with PReS), only 1% of the
affected rheumatology patients with COVID-19 are below 18 years of
age [13].The international rheumatology societies such as ACR
(American College of Rheumatology), EULAR (European League
Against Rheumatism), and PReS (Pediatric Rheumatology European
Society) recommend continuing immunosuppressive therapies for
effective disease control in patients with rheumatic diseases [14�16].
However, there may be concerns about the use of moderate-to-high
doses of corticosteroid or several immunosuppressants, because
these might interfere with the effective clearance of the SARS-CoV-2
in the initial phase of COVID-19.

In this study, we analyzed how the COVID-19 pandemic has
affected pediatric rheumatology practice, especially regarding the
use of antirheumatic drugs and changes in clinical care.

Methods

We, as the EMERGE (EMErging RheumatoloGists and rEsearchers)
group of PReS (Pediatric Rheumatology European Society) conducted
an online survey consisting of 18 questions (Supplementary File 1)
using the SurveyMonkey online software. Pediatric rheumatologists,
including fellows-in-training, were invited to complete the survey by
e-mail. In May 2020, the survey was electronically sent to the mem-
bers of PReS, and it was posted on the PReS website. It was also sent
to the members of CARRA (Childhood Arthritis and Rheumatology
Research Alliance) and the Pediatric Rheumatology Bulletin Board, a
worldwide electronic listserv. The respondents completed the survey
voluntarily and anonymously.

Majority of the questions had a multiple-choice answer with free
text allowed for specific fields. Moreover, respondents could use free
text when answering to the questions about the adjustments made
to their clinical practice, while four questions regarding the influence
of the COVID-19 pandemic to prescribing some of the medications
had answers on a 5-point Likert scale, ranging from strongly agree to
strongly disagree. The first five questions collected demographic
information (age, sex, place of practice, country of practice) and years
in pediatric rheumatology practice. Eight questions were about the
changes in clinical practice with prescribing nonsteroidal anti-
inflammatory drugs (NSAIDs), conventional synthetic disease-modi-
fying antirheumatic drugs (csDMARDs), and biologic DMARDs. Two
questions were about the effect of COVID-19 on school activities of
pediatric rheumatology patients, and one question was about the
adjustments made in clinical practice due to COVID-19. There was
one question about the difficulties that pediatric rheumatology
patients experienced due to the pandemic and the other about the
increased number of patients with certain conditions since it began.

Results were analyzed using descriptive statistics. Numbers and
percentages were used to present the data.

Results

Worldwide, 493 pediatric rheumatologists (67% female) from 70
countries (Supplementary Table 1) responded to the survey. The
responses to individual questions in the survey are presented in the
Supplementary Table 2. Around 70% of the respondents were
�40 years of age and were practicing in a university hospital (Table 1).
Most respondents (n = 396; 80.3%) had been in pediatric rheumatol-
ogy practice for at least five years.

Slightly more than 70% of the respondents disagreed that the
COVID-19 pandemic had led to a decrease in prescription of NSAIDs,
csDMARDs, and biologic DMARDs (Fig. 1). In contrast, 13.5%, 9.1%,
and 15.8% agreed that the prescription rate for NSAIDs, csDMARDs,
and biologic DMARDs, respectively, was lower. The majority (84.2%)
did not change their management of patients using biologic DMARDs
(Fig. 2). 8% of the respondents were more inclined to prescribe
hydroxychloroquine (HCQ), while most (90.5%) did not report any
change in their attitude towards prescribing this drug. Interest-
ingly, 216 (43.8%) were more likely to taper corticosteroids faster
(Fig. 1). Around 20% of the respondents agreed that the COVID-19
pandemic had led them to delay changing a major immunosup-
pressant drug when a patient was experiencing a flare. The
respondents reported that they hesitated most to initiate



Fig. 1. Opinions of the pediatric rheumatologists regarding prescription of anti-rheumatic therapies. COVID-19, coronavirus disease 2019; DMARD, disease modifying anti-rheu-
matic drugs.

Fig. 2. Opinions of the pediatric rheumatologists regarding the management of patients using biologic disease modifying anti-rheumatic drugs (DMARDs) and initiating biologic
DMARDs. COVID-19, coronavirus disease 2019.
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Fig. 3. Opinions of the pediatric rheumatologists regarding changes to clinical practice, difficulties experienced by the patients, and school activities.
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cyclophosphamide (36.3%), followed by rituximab (23.1%) during
the pandemic (Fig. 2).

Among the respondents, 192 (38.9%) mentioned that their
patients had difficulties obtaining HCQ due to shortages, and 44
(8.9%) noted the same problem with tocilizumab (Fig. 3). Around
one-third of respondents indicated that their patients had experi-
enced a delay in the diagnosis of a rheumatic disease or in receiving
an intraarticular corticosteroid injection, while 108 (21.9%) stated
that their patients experienced a flare due to delayed appointments
(Fig. 3).

About half of the respondents canceled scheduled appointments
with established patients, and 40% postponed clinical appointments
with new patients. Phone calls and/or smartphone applications were
used by 53% of the respondents and 47% shifted towards video con-
sultations for patient care (Fig. 3).

Almost half of the respondents (45%) believe that children on long
term corticosteroid treatment (�1 mg/kg/day prednisone equivalent
for �14 days) should avoid attending school, while 20% believe that
children using biologic DMARDs should avoid school activities, espe-
cially those taking rituximab (39.7%) (Fig. 3).

The respondents indicated that they had seen increases in the
number of patients with Kawasaki disease (30%), macrophage activa-
tion syndrome (MAS) (15.6%), unusual vasculitic rashes (31.4%), and
hyperinflammation (33.5%) since the beginning of the COVID-19 pan-
demic.

Discussion

The results of the current survey study reflect the perspectives
of pediatric rheumatologists during the COVID-19 pandemic. At
present, this is the largest survey study addressing the effects of
the pandemic on pediatric rheumatology practice. Response rate
of almost 500 pediatric rheumatologists is considered very high,
and highlights the influence and the effect of the pandemic on
the caring physicians. Almost half of the respondents were more
likely to taper corticosteroids faster, and one-fifth hesitated to
switch a patient’s major immunosuppressant drug during a flare.
In addition, 15% agreed that the COVID-19 pandemic had led to
the reduced prescription of biologic DMARDs. Pediatric rheuma-
tology patients experienced delays in the diagnosis of a rheumatic
disease or in receiving an intraarticular corticosteroid injection.
Some patients had difficulties obtaining HCQ and tocilizumab,
mainly due to delayed clinical appointments and shortages of the
drugs due to their use for COVID-19 treatment or prophylaxis. A
shift towards the use of virtual technologies for routine clinical
care was observed.

In the survey by Gupta et al. (221 respondents, 93% adult rheuma-
tologists, 60% in rheumatology practice for >5 years), almost half
indicated that they decreased use of biologic DMARDs, while 12.2%
stated the same for csDMARDs [17]. In our study, these ratios were
15.8% and 9.1%, respectively. In another survey study among 271
rheumatologists from U.S.A. (9% pediatric rheumatologists and 3%
were treating both adult and pediatric populations), 50% of the
respondents disagreed that pandemic led them to reduce the use/
dosage/frequency of biologic drugs [18]. However, it is noteworthy
that pediatric rheumatologists had higher odds of reducing the use/
dosage/frequency of biologic drugs compared to adult rheumatolo-
gists [18]. Gupta et al. reported that around two-third (66.5%) of the
respondents were more inclined to initiate HCQ, and 64.2% were less
inclined to change the major immunosuppressant drug during a flare
(vs. 8% and 20% in our study, respectively) [17]. During the pandemic,
rheumatologists were concerned most about the use of rituximab,
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followed by cyclophosphamide, as compared to cyclophosphamide
followed by rituximab, in our study. In the study by Mehta et al., 56%
of the respondents agreed that pandemic led them to reduce the use/
dosage/frequency of corticosteroids [18]. Similarly, around 60% pre-
ferred earlier taper of corticosteroid treatment during inactive dis-
ease in the study by Gupta et al. [17] vs. 43.8% in our study. The ratios
regarding the use of csDMARDs and corticosteroids were similar
between the study by Gupta et al. and our study. However, their
respondents were more inclined to initiate HCQ, reduce the use of
biologic DMARDs, and less inclined to change the major immunosup-
pressant during a flare, as compared to our respondents. The survey
by Gupta et al. was taken two months before ours. In this period, we
gained more scientific evidence about the use of biologics, the pro-
phylactic potential of HCQ, and the risks associated with immunosup-
pressant use during the pandemic, which may explain some of the
differences. Another point is that adult patients probably have more
comorbidities than their pediatric counterparts, and old age is an
independent risk-factor for severe COVID-19. These points might
have caused more hesitation in adult rheumatologists while changing
major immunosuppressants or initiating biologic DMARDs, as com-
pared to pediatric rheumatologists.

Previous studies have reported an association between immuno-
suppression and increased risk of serious infections in patients with
rheumatic diseases [19,20]. On the other hand, active rheumatic dis-
ease is a significant risk factor for infection [21,22]. The scientific evi-
dence from previous studies forms the basis for the concerns of
pediatric rheumatologists while planning treatment for their patients
during the COVID-19 pandemic.

Data regarding the rate and course of COVID-19 in patients with
rheumatic diseases are limited. A systematic literature search (from
November 1, 2019 to May 11, 2020) revealed 17 articles describing
231 COVID-19 patients with rheumatic diseases [11]. The most com-
mon underlying disease was systemic lupus erythematosus (SLE)
(n = 117), followed by rheumatoid arthritis (n = 45). Among them,
only one was a pediatric patient: a 6-month-old infant with Kawasaki
disease [23]. Nine of the 231 patients (3.9%) died.

Recently, Gianfrancesco et al. reported the characteristics of 600
COVID-19 patients with rheumatic diseases submitted to the COVID-
19 Global Rheumatology Alliance Physician Reported Registry [12].
None of these patients was younger than 18 years of age, and only 5%
were between 18 and 29 years of age [12]. Most of these patients
(91%) recovered from COVID-19. Among these patients with rheu-
matic disease, older age (>65 years), the presence of other comorbid-
ities such as diabetes mellitus, and moderate-to-high doses of
glucocorticoids (�10 mg/day) were all associated with higher odds of
hospitalization [12]. On the other hand, using NSAIDs, csDMARDs, or
biologic DMARDs was not associated with a higher risk of hospitaliza-
tion. Moreover, anti-TNF use was significantly associated with fewer
hospitalizations. No significant association was observed between
the use of antimalarial drugs and hospitalization [12]. The results pre-
sented by Gianfrancesco et al. could be reassuring for the 10�15% of
our respondents who agreed that COVID-19 had led to decreased pre-
scription of NSAIDs, csDMARDs, and biologic drugs. Currently, there is
no confirmed report of a pediatric rheumatology patient treated with
biologic DMARDs contracting COVID-19. Filocamo et al. reported that
there was no confirmed case of COVID-19 among 123 pediatric rheu-
matology patients treated with biologic drugs [24]. Similarly, no
COVID-19 case was observed among 173 Turkish pediatric rheuma-
tology patients treated with biologics [25].

The concerns about systemic corticosteroids have led to faster
tapering in almost half of our respondents; this practice is supported
by the results reported by Gianfrancesco et al. [12]. Another area of
concern in our survey study was initiating a major immunosuppres-
sive drug such as cyclophosphamide or rituximab. In the cohort of
COVID-19 Global Rheumatology Alliance, cyclophosphamide was
included in the csDMARDs and rituximab in the biologic DMARDs:
they did not observe a significant association between hospitalization
rate and use of these drugs [12]. However, the exact number of
patients using cyclophosphamide or rituximab is not mentioned.
Thus, it is difficult to draw solid conclusions about the risk of severe
COVID-19 complications in patients using these drugs.

Based on anecdotal reports of severe COVID-19 in patients using
NSAIDs and the possible effect of ibuprofen on ACE (angiotensin-con-
verting enzyme) expression, which is a receptor for SARS-CoV-2
[26,27], there were concerns about NSAID use during the COVID-19
pandemic, among almost 15% of our respondents. However, no spe-
cific causal association between NSAID use and severe COVID-19
course has been verified. Moreover, NSAID use was not associated
with an increased rate of hospitalization in the largest cohort of
COVID-19 patients with rheumatic diseases [12]. Still, in another
recent survey study among rheumatologists, 11% of the respondents
stated that they were recommending to their patients to decrease or
avoid NSAIDs even when they had no COVID-19 symptoms [18].

Hydroxychloroquine is an antimalarial drug that is mainly used in
pediatric rheumatology practice for treating SLE [28]. As it may inter-
fere with SARS-CoV-2-host interaction and the maturation process of
viral proteins, it was initially suggested as a potential agent for pro-
phylaxis and treatment of COVID-19 [29,30]. This may be the main
reason why 8% of our respondents were more inclined to prescribe
HCQ during the COVID-19 pandemic. While there is ongoing debate
about its efficacy for COVID-19 treatment, most studies have not sup-
ported a prophylactic effect of HCQ for COVID-19 [12,31�33]. More-
over, several researchers have noted the risk of insufficient
availability for patients who require HCQ for their underlying disease
in case it is prescribed prophylactically for COVID-19 [34�36]. In our
study, more than one-third (38.9%) of the respondents stated that
their patients experienced difficulties obtaining HCQ due to short-
ages. In a recent worldwide online survey study on HCQ/CQ use by
rheumatologists, 71% of the respondents reported that at least
some of their patients experienced HCQ/CQ shortages during the
pandemic [37].

COVID-19 has a variety of features, some of which are similar to
the characteristics of rheumatic diseases. The severe end of the
COVID-19 clinical spectrum is a cytokine release syndrome that
resembles MAS, which is associated with systemic juvenile idiopathic
arthritis, SLE, or Kawasaki disease in children [11,30]. Around 15% of
our respondents mentioned an increased number of MAS cases dur-
ing the pandemic. Biologic DMARDs, especially anti-interleukin 6
(anti-IL-6) and anti-IL-1 drugs, are currently used for the treatment
of COVID-19 associated cytokine storm [38�40]. Approximately 10%
of our respondents indicated that their patients had difficulties
obtaining tocilizumab (anti-IL-6) due to shortages.

Reports of skin lesions associated with COVID-19 infection, such
as violaceous macules, livedoid rash, purpura, and chilblain-like
lesions are increasing [41�43]. Especially chilblain like lesions were
mainly observed in children and adolescents with COVID-19 who
were otherwise asymptomatic [41]. One-third of our respondents
stated that they observed an increase in the number of patients with
unusual vasculitic rashes.

Hyperinflammatory syndrome is a relatively new association
of COVID-19, which has been mainly observed in children [8�10].
Some patients present with features such as conjunctivitis, rash,
oral mucocutaneous changes, and coronary dilatation, resembling
Kawasaki disease. These patients may have cardiac abnormalities
and severe cases may progress to toxic shock syndrome. The
COVID-19 associated hyperinflammatory syndrome in children is
of critical importance because it emphasizes that children do not
always experience a mild form of the disease. In fact, over 30% of
our respondents mentioned an increased number of patients with
Kawasaki disease or hyperinflammation since the beginning of
the COVID-19 pandemic, which is in agreement with the relevant
literature.
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Our respondents mentioned that they needed to change their rou-
tine patients care by canceling scheduled appointments with estab-
lished patients or postponing clinical appointments with new
patients. Although, 20�30% of the respondents indicated that their
patients experienced a flare or delay in the diagnosis or intervention,
due to postponed clinical appointments. Of the respondents, 53%
mentioned use of phone calls and/or smartphone applications while
47% shifted towards video consultations for patient care. Before the
pandemic, the use of virtual technology in most healthcare systems
was minimal [44]. During the COVID-19 pandemic, virtual technolo-
gies were rapidly implemented to maintain access and continuity of
medical care by minimizing in-person visits [45]. This rapid imple-
mentation may have caused some adaptation problems for both
physicians and patients or their parents. This may be the main reason
for delays in patient care. Shenoy et al. recently reported their experi-
ence with implementing teleconsultations (mainly through What-
sApp video conferences) for the care of patients with rheumatic
diseases in India [46]. Teleconsultations was accepted by 74% of the
patients at the beginning, but increased with time. The median satis-
faction of the patients from teleconsultations was nine on a 0�10
scale (10, the highest). And, three-fourths of respondents mentioned
that they would have stopped drugs or self-medicated without tele-
consultation [46]. Thus, during the restrictions dictated by the pan-
demic, virtual technologies were a good source for continuing patient
care, and the problems with adaptation can be overcome with time
and experience.

The most important limitation of our study was the heteroge-
neity regarding the stage of the pandemic in the countries where
the responding pediatric rheumatologists practice, which might
have affected their perspectives. Also, the results are time-sensi-
tive and would be different if the survey was to be given again
today. Another limitation was the respondent bias and this group
may not represent all pediatric rheumatologists although the
number of respondents were high. On the other hand, the main
strength of the study was the very high number of respondents
from different countries. The majority of respondents were expe-
rienced pediatric rheumatologists, as well. Lastly, some countries
with a severe COVID-19 burden such as China were underrepre-
sented. And, a few other countries with 1�2 respondent(s) may
not be fully represented.
Conclusion

The results of the survey suggested that the COVID-19 pandemic
had indeed affected pediatric rheumatology practice. Most changes
arose from delays in clinic appointments, concerns about the immu-
nosuppressive effects of antirheumatic therapies, the use of antirheu-
matic drugs for COVID-19 treatment/prophylaxis, and increased use
of virtual technologies to minimize face to face visits. In addition, an
increase in the number of patients with Kawasaki disease or hyperin-
flammation syndrome was mentioned by a substantial number of
respondents was noteworthy and consistent with the increased
reports in the literature. Better understanding of the challenges
imposed by the COVID-19 pandemic on the community of pediatric
rheumatologists will help tailor future updated recommendations
regarding the management of our patients during the pandemic,
school and social attendance according to the needs of routine clini-
cal practice [16].
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