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Abstract

Obijectives: The experiences of children with pediatric rheumatic diseases (PRD) during the initial
phase of the COVID-19 pandemic have not been well-documented. We sought to determine the
effects of the COVID-19 pandemic on protective behaviors, healthcare access, medication manage-
ment, and education among an international cross-sectional parental survey of children with PRDs.
Methods: The COVID-19 Global Rheumatology Alliance Patient Experience Survey was distributed
online, and parents of children with parental-reported PRD, with or without COVID-19 infection, were
eligible to enroll. Respondents described their child’s demographics, adoptions of protective behaviors,
healthcare access, changes to immunosuppression, and disruptions in schooling.

Results: A total of 427 children were included in the analyses. The most common rheumatic disease
was juvenile idiopathic arthritis (40.7%), and most children were taking conventional synthetic disease-
modifying antirheumatic drugs (DMARDs) (54.6%) and/or biologic DMARDs (51.8%). A diagnosis of
COVID-19 was reported in five children (1.2%), none of whom required hospitalization. Seventeen chil-
dren (4.0%) had stopped or delayed their drugs due to concern for immunosuppression, most com-
monly glucocorticoids. Almost all families adopted behaviors to protect their children from COVID-19,
including quarantining, reported by 96.0% of participants. In addition, 98.3% of full-time students expe-
rienced disruptions in their education, including cancelations of classes and transitions to virtual
classrooms.

Conclusion: Despite the low numbers of children with PRDs who developed COVID-19 in this cohort,
most experienced significant disruptions in their daily lives, including quarantining and interruptions
in their education. The drastic changes to these children’s environments on their future mental and
physical health and development remain unknown.

Keywords: COVID-19, epidemiology, juvenile idiopathic arthritis, infections, patient-reported out-
comes, pediatrics

Introduction

Children with pediatric rheumatic diseases (PRD) and their families faced unknown risks during the early
phase of the coronavirus disease 2019 (COVID-19) pandemic. Although it was recognized that healthy
children were not at particularly high risk for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) adverse sequelae, the risk to children with PRDs or those immunosuppressed was less certain. Children
with PRDs are at increased risk of infection due to their underlying condition and the medications used to
treat them.” Early in the pandemic, there was disagreement among rheumatologists whether reducing
immunosuppression was necessary among children with rheumatic diseases.® The pandemic also caused
significant disruptions to healthcare delivery, including cancelations of clinic visits, postponement of initia-
tion of immunosuppression, and delays in receiving rheumatology services,* making it more difficult for
parents to discuss their concerns with their child’s rheumatologist. Without a clear understanding of
potential harm, parents may also have chosen to delay or defer the use of immunosuppression in their
children to mitigate the risk of infection. In addition to the physical health concerns, school closures may
also have generated significant mental health problems for children.

Under this uncertainty, parents thus faced challenges in deciding how to adjust their families’ behaviors
to reduce their child’s risk of infection. These decisions may have impacted a child’s disease activity and
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e Children with pediatric rheumatic dis-
eases largely continued their immuno-
suppressive drugs in the early phase of
the pandemic.

e Almost all families adopted protective
behaviors to prevent potential COVID-19
exposure, including quarantining, social
distancing, and using masks or gloves.

e Educational disruptions were wide-
spread, including cancelations of in-
person classes for most children.

their mental and physical health. The objec-
tives of this study are to describe the impacts
of the COVID-19 pandemic on protective
health behaviors, healthcare access, and dis-
ruptions to education among children with
PRDs by utilizing real-world data from an
international parental survey of children with
PRDs.

Methods

We report data from the COVID-19 Global
Rheumatology Alliance (C19-GRA) Patient
Experience Survey, an international cross-
sectional study of adults and parents of chil-
dren with PRDs (Supplementary Data S1).
Details of the survey have been previously
published®” Physicians, researchers, patient
partners, and patient organization representa-
tives developed a survey to answer questions
most relevant to the rheumatology patient
community and those caring for them. The
survey was translated into nine languages and
distributed online through patient support
organizations and social media; it was hosted
on a Qualtrics server. Parents of children with
parental-reported  PRD, with or without
COVID-19, were eligible to complete the
survey and did so on behalf of their children.
Parents reported their child’s rheumatic dis-
ease diagnosis, use of immunosuppressive
drugs and how these were managed during
the pandemic (continued, stopped, or
delayed), the COVID-19 status of their child,
and how the COVID-19 diagnosis was made
(by the parent based on symptoms, by a
healthcare provider based on symptoms, or
through laboratory testing). For those report-
ing COVID-19, we assessed COVID-19 risk fac-
tors, disease symptoms, length of illness, and
disease severity (categorized as no difficulties
with activities of daily living [ADLs], some diffi-
culties with ADLs, hospitalized with or without
oxygen, or need for ventilatory support).

Medications were categorized as conventional
synthetic  disease-modifying  antirheumatic
drugs (csDMARDs): antimalarials  (hydroxy-
chloroquine, chloroquine), azathioprine, cyclo-
phosphamide,  cyclosporine,  leflunomide,
methotrexate, mycophenolate mofetil/myco-
phenolic acid, sulfasalazine, and tacrolimus.
Biologic DMARDs (bDMARDs) included: abata-
cept, belimumab, CD-20 inhibitors, IL-1 inhibi-
tors, IL-6 inhibitors, IL-12/IL-23 inhibitors, IL-17
inhibitors, and antitumor necrosis factor (TNF).
Targeted  synthetic DMARDs  (tsDMARD)
included: Janus Kinase inhibitors. “Other” med-
ications included intravenous immunoglobu-
lin (IVIG), apremilast, and thalidomide.

Parents reported whether they contacted
their rheumatologist, adopted protective
behaviors for their child, and engaged in
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activities that could increase their child’s risk
of exposure to COVID-19. Modes of communi-
cating with their rheumatologist included
phone call, email/patient portal, telemedicine/
videoconference, office visit, unable to com-
municate, and unnecessary to communicate.
The protective behaviors included social dis-
tancing (avoiding crowds and large groups of
people), quarantining (staying home and
avoiding others as much as possible), using
gloves and/or masks during social interac-
tions, or none. Those reporting quarantining
also specified whether it was self-imposed or
imposed by their government. We also asked
about travel to an area with many COVID-19
cases, close contact with a person with con-
firmed or probable COVID-19, and presence in
a healthcare facility where COVID-19 is man-
aged. Parents noted how children enrolled in
school participated in classes at the time of
survey completion (in the classroom, virtually
on the computer, classes were canceled, or
other).

We report on data for all children under
18years of age collected from April 3 to May
8, 2020. Subjects were included if the parent
completed information regarding their child’s
medications, rheumatic disease diagnosis,
gender, age, ethnicity, and country of resi-
dence. Data were described with counts and
percentages. Data were cleaned, descriptive
tables were generated, and statistical compari-
sons were performed with R Statistical Soft-
ware 4.02. (R Foundation for Statistical
Computing, Vienna, Austria)® The study was
deemed exempt by the Institutional Review
Board of Boston Children’s Hospital.

Results

Clinical characteristics

A total of 427 children were included in the
analyses (Table 1). Most participants resided in
the Americas (277/427, 64.9%) and were white
(313/427, 73.3%), female (269/427, 63.0%), and
between the ages of 5 and 14 years (277/427,
64.9%). The most common rheumatic disease
was juvenile idiopathic arthritis (JIA) (174/427,
40.7%), and most children were taking con-
ventional synthetic disease-modifying anti-
rheumatic drugs (csDMARDs) (233/427, 54.6%)
and/or biologic DMARDs (bDMARDs) (221/
427, 51.8%). Five children (1.2%) were reported
to have COVID-19, three with a parental diag-
nosis due to symptoms (3/5, 60%), and two
diagnosed by a healthcare provider based on
symptoms (2/5, 40%); none of the children
were hospitalized (Supplemental Table 1).

Medication management
A total of seventeen children (17/427, 4.0%)
had their medications stopped or delayed
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Table 1. Demographic and Clinical Characteristics of Children in the C19-GRA Patient

Experience Survey (n = 427)

N %
Gender
Female 269 63
Male 154 36.1
Nonbinary 2 0.5
Prefer not to answer 2 0.5
Race/Ethnicity
White 313 733
Other 51 11.9
Latin American 47 11
Black 8 1.9
Asian 7 1.6
Native American / Aboriginal / First Nations 1 0.2
Age
0-4 56 13.1
5-9 134 314
10-14 143 335
15-17 94 22
WHO Region
Region of the Americas 277 64.9
European Region 125 29.3
African Region 14 33
Western Pacific Region 7 1.6
South-East Asia Region 3 0.7
Eastern Mediterranean Region 1 0.2
Rheumatic disease diagnosis
Juvenile idiopathic arthritis (JIA) 174 40.7
Systemic JIA 115 26.9
Autoinflammatory disease 74 17.3
Systemic lupus erythematosus 50 1.7
Inflammatory myopathy 16 3.7
Inflammatory eye disease 16 3.7
Chronic recurrent multifocal osteomyelitis 13 3
Vasculitis 10 23
Behcet's syndrome 8 1.9
Antiphospholipid syndrome 7 1.6
Mixed connective tissue disease 7 1.6
Undifferentiated connective tissue disease 5 1.2
Systemic sclerosis 4 0.9
Sjogren’s syndrome 1 0.2
Comorbidities
Asthma 56 13.1
Immunodeficiency 46 10.8
Other lung diseases 24 5.6
Pain syndromes 18 4.2
Inflammatory bowel disease 16 3.7
Other 55 12.9
Medications”
NSAIDs 198 46.4
Glucocorticoids 113 26.5
c¢sDMARDs 233 54.6
Biologic DMARDs 221 51.8
tsDMARDs 8 1.9
Other 16 3.7
COVID-19 Status, Diagnosis Method, and Severity 427
Yes 5 1.2
Diagnosis by the parent based on symptoms 3 60
Diagnosis by a healthcare provider based on symptoms 2 40
Not hospitalized, no limitations in ADLs 2 40
Not hospitalized, some limitation in ADLs 3 60

bDMARD, biologic DMARD; csDMARD, conventional synthetic DMARD; tsDMARD, targeted synthetic DMARD; DMARD, disease-modifying
antirheumatic drug; NSAID, nonsteroidal anti-inflammatory drug; TNF, tumor necrosis factor; ADL, activities of daily living such as bathing,

eating, dressing.

c¢sDMARD medications included: Antimalarials (hydroxychloroquine, chloroquine), azathioprine, cyclophosphamide, cyclosporine, lefluno-
mide, methotrexate, mycophenolate mofetil/mycophenolic acid, sulfasalazine, tacrolimus.
bDMARD included: Abatacept, belimumab, CD-20 inhibitors, IL-1 inhibitors, IL-6 inhibitors, IL-12/IL-23 inhibitors, IL-17 inhibitors, and anti-

TNF.

tsDMARD included: Janus Kinase inhibitors.
Other included: IVIG, apremilast, thalidomide.

“Participants may have more than one condition and take more than one type of medication.
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due to concern for immunosuppression, most
frequently glucocorticoids in nine children (9/
102, or 8.8% of children who were taking glu-
cocorticoids; Figure 1). In 14 of the 17 children
who stopped medications (14/17, 82.4%), the
decision was made by the rheumatologist,
whereas, in the other 3 cases (3/17, 17.6%),
the decision was made by the family. Difficul-
ties obtaining prescription medications in the
pharmacy were rare but often occurred with
glucocorticoids (5/102, 4.9%).

Engagement in protective and risky behaviors
Almost all families (425/427, 99.5%) observed at
least some protective behavior, including quar-
antining (4107427, 96.0%), social distancing
(277/427, 64.9%), or using masks and/or gloves
(157/427, 36.8%) (Table 2). A third of families
(131/427,30.7%) observed all protective behav-
jors. At the same time, most families (313/420,
74.5%) avoided engaging in risky behaviors
that could increase their child’s risk of becom-
ing infected. The most common potential
exposure was presence in a healthcare facility
where COVID-19 cases were being managed,
reported by 12.4% (52/420) of families.

Communication with rheumatologist

Families communicated with their rheumatol-
ogists most commonly through the tele-
phone (36.8%, 157/427) or email/patient
portal (33.3%, 142/427). Only 4.7% (20/427)
were unable to contact their rheumatologist
during this time.

Impact on education

Most children (82.2%, 351/427) were full-time
students prior to the pandemic. At the time of
the survey, the majority of students (67.2%,
236/351) had switched to virtual classes,
214% (75/351) had their classes canceled,
1.7% (6/351) continued attending classes in
the classroom, and 9.7% (34/351) reported
other changes, such as being homeschooled.

Discussion

From this international cross-sectional survey
of parents of children with parental-reported
PRD with frequent immunosuppression use in
the early phase of the pandemic, we report the
widespread impacts of the COVID-19 pan-
demic on education, behaviors, healthcare
access, and medication usage. There were sig-
nificant disruptions to children’s education
related to the COVID-19 pandemic. Of the 351
children attending school full-time prior to the
pandemic, the great majority had their classes
converted to virtual classrooms or canceled.
While school closures quickly affected most
children  worldwide, evidence grew that
showed a school’s low risk for COVID-19 trans-
mission and the potential for school closures
to cause harm.>° Estimates suggest that every
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Figure 1. Medication changes during the pandemic. Parents reported whether their child’s drug was continued, stopped due to inefficacy,
stopped to avoid immunosuppression, or stopped because there was a lack of pharmacy supply.

Table 2. Protective and Risky Behaviors and Methods of Communication with a Rheumatologist During the Early Phase of the COVID-19 Pandemic

N %
Protective behaviors’ 427
Quarantining 410 96.0
Government imposed 217 52.9
Social distancing 277 64.9
Using masks and/or gloves 157 36.8
None 2 0.5
All protective behaviors (quarantining, social distancing, and using gloves/masks) 131 30.7
Risky behaviors™ 420
Presence in healthcare facility 52 12.4
Close contact with confirmed/probable case of COVID-19 10 2.4
Travel to an area of high COVID-19 prevalence 16 3.8
Other 17 4.0
None 313 74.5
Don’t know 32 7.6
Any risky behavior 75 17.6
1 risky behavior 58 13.8
2 risky behaviors 14 3.3
3+ risky behaviors 3 0.7
Communication with rheumatologist* 427
Telephone 157 36.8
Email/patient portal 142 333
Office visit 42 9.8
Telemedicine 39 9.1
Other (social media/texting) 25 5.8
Not needed to communicate 97 22.7
Unable to communicate 20 4.7

*Participants may indicate more than one method of communication with a rheumatologist, protective behavior, and risky behavior.

year of additional schooling adds 10% to future
salary earnings'® thus, a loss of a school year
can have significant, long-term impacts. These
findings are especially concerning for children
with PRD, who, studies have shown, may have
higher rates of unemployment as compared to
their peers once they become adults'"'?

Almost all families reported adopting protec-
tive behaviors to avoid COVID-19 exposure
and most avoided activities that could
increase their child’s risk of infection. The high
uptake of protective behaviors among this
cohort of children with PRDs suggests fami-
lies' increased perceived risk of COVID-19

infection. Studies of adults with rheumatic dis-
eases have shown that they are more likely to
quarantine than healthy controls'® and that
those taking bDMARDs are more likely to
quarantine  than  those  taking other
DMARDs.' It is also interesting to note that
the rates of quarantining among the children
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of this cohort were higher than those of adult
patients with rheumatic diseases from the
same survey (96.0% vs 85.5%), despite a child’s
lower risk of adverse outcomes.” This could
reflect increased parental concern for their
child's health compared to their own, not
unlike other protective health behaviors, such
as the use of sunscreen.'™'®

At the same time, parents continued their
child’s immunosuppression in most cases. It is
possible that the high frequency of communi-
cation between families and their rheumatol-
ogists during this time of uncertainty
successfully discouraged families from discon-
tinuing immunosuppression. Although previ-
ous  studies  found  that  pediatric
rheumatologists were likely to “reduce the
use/dosage/frequency of biologics” in their
patients® we show real-world data that this
did not appear to be happening at scale. Even
during the early phase of the pandemic, rheu-
matologists worldwide shared their experien-
ces in caring for children with PRDs on social
media'” and through networks such as the
COVID-19 Global Rheumatology Alliance.'®
These efforts may have been crucial to dis-
seminating information to physicians about
the safety of continuing immunosuppression
in children with PRD, even before professional
organizations released their guidance state-
ments with similar recommendations.'?

These results also underscore the importance
of communication between families and their
healthcare providers, especially during times
of crisis. As the COVID-19 pandemic pro-
gressed and continued to disrupt in-person
visits, telemedicine encounters became essen-
tial  within pediatric rheumatology and
allowed for the continuation of care of chil-
dren with PRDs with their rheumatologists.?°
While not without its shortcomings, options
for telemedicine should remain available
for children with PRDs in a post-pandemic
world, especially given the shortage of
rheumatologists.”'

Compared to adults with rheumatic diseases
who answered the same survey, COVID-19
was less frequently reported among these
children, all of whom had favorable outcomes.
Other research studies do not appear to show
increased incidences of COVID-19 among chil-
dren or adults with rheumatic diseases treated
with antirheumatic drugs.”~>° Further, studies
of adults with rheumatic disease who develop
COVID-19 showed that conventional, biologic,
or targeted synthetic DMARDs do not appear
to increase the risk of hospitalization due to
COVID-19, whereas glucocorticoid use in
doses >10 mg daily do appear to increase
that risk.”® In our study, it is interesting to note

that glucocorticoids were the drugs stopped
in the largest number of children, perhaps
because there may be more flexibility in their
use, as compared to DMARDs. At the time of
this survey, the increased risk of hospitaliza-
tion with higher doses of glucocorticoids was
not yet known. It is also reassuring that of the
57 children taking antimalarials, the great
majority did not face medication shortages in
the pharmacy, which many adult patients
experienced as hydroxychloroquine was re-
purposed for the treatment of COVID-19.2

This study’s limitations include a convenience
sample of parents of children with PRDs
engaged via patient organizations and social
media and willing to participate in a research
study, which does not represent the pediatric
rheumatology population. Most respondents
were white and from the Americas. The poor
representation of racial and ethnic minorities
in this study is likely related to multiple factors,
including distrust of the medical system”® and
poor representation of minorities  within
patient support groups.”’ There is an overre-
presentation of children with more rare PRDs,
perhaps related to the increased presence of
these parents online to find information and
receive support from other families managing
children with similar diseases®® All data,
including diagnosis of PRD, were self-reported
and could not be verified, and none of the
children had confirmation of COVID-19
through laboratory testing. Hospitalized chil-
dren with COVID-19 may be underrepre-
sented, although studies of pediatric
rheumatology units, even in areas significantly
affected by COVID-19, do not report signifi-
cant numbers of children with rheumatic dis-
ease with adverse outcomes.”!

In conclusion, even though only a handful of
children with PRD developed COVID-19 in this
cohort, we show the extent to which the pan-
demic affected children’s daily lives. Almost all
families quarantined to decrease the risk of
infection in their children. For the most part,
they continued their child’s immunosuppres-
sion and were able to communicate with
their child's rheumatologist remotely. Educa-
tional disruptions were widespread. The long-
term impacts of these changes on the physi-
cal and mental well-being of children with
PRD remain to be seen.
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Supplementary Table 1. Characteristics of Children Reported to Have COVID-19 (N = 5)

n %
Rheumatic diagnosis
Juvenile idiopathic arthritis (JIA) 2 40
Autoinflammatory disease 2 40
Systemic JIA 1 20
COVID-19 symptoms
Malaise 4 80
Fever 3 60
Headache 3 60
Sore throat 3 60
Arthralgias 3 60
Chest pain 2 40
Abdominal pain 2 40
Cough 2 40
Myalgias 1 20
Vomiting 1 20
Anosmia 1 20
Rhinorrhea 1 20
Irritability/confusion 1 20
How COVID-19 diagnosis was made
Self-diagnosis 3 60
Physician diagnosis based on symptoms 2 40
Length of illness
Days 5 or less 2 40
20+ days 2 40
Unresolved at time of survey (13+ days) 1 20
COVID-19 Severity
Not hospitalized, some limitations in ADLs 3 60
Not hospitalized, no limitation in ADLs 2 40
Potential COVID-19 exposures
Close contact with COVID-19 1 20
Healthcare facility contact 1 20
None/don’t know 3 60
Rheumatic disease control at the time of COVID-19 diagnosis
Mean disease activity score 2.4 (range: 0-7)
Rheumatic medications at the time of COVID-19 diagnosis
NSAIDs 3 60
Methotrexate 1 20
None 1 20

ADL, activities of daily living.
Disease activity score is a visual analog scale from 0 = very well to 10 = very poor.



