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Abstract
Background: Little is known about the safety of COVID-19 vaccines in pediatric patients with rheumatic
diseases. We evaluated the occurrence of adverse events following immunization in pediatric patients
with rheumatic diseases who received inactivated COVID-19 vaccine.

Methods: We performed a retrospective study from November 1, 2021 to February 28, 2022 about vaccine
history in pediatric patients with rheumatic diseases of the outpatient rheumatology clinic of the First
A�liated Hospital of Xiamen University. The survey was conducted in the form of questionnaires. Data
were collected after vaccination and included demographic, diagnosis, current treatment and adverse
effects after vaccination.

Results: We recruited 192 patients. Juvenile idiopathic arthritis was the most common disease (n=145).
All patients received the �rst dose of vaccine. After the �rst dose, 34 (17.7%) participants had at least one
adverse effect, including 11.5% local reactions and 9.4% systemic reactions. About 97.5% adverse effects
were self-limited. One hundred and eighty-nine patients received the second dose of vaccine, 30 (15.9%)
participants had at least one adverse effect, including 10.05% local reactions and 7.4% systemic
reactions, all adverse effects were self-limited. No severe adverse effects were observed, and no patients
experienced hospitalized. The occurrence of �are of underlying rheumatic diseases were recorded in 5
(2.6%) of patients after vaccination, only 1 (0.5%) patient requiring a new medication to treat the �are.

Conclusions: The current results support the safety of inactivated COVID-19 vaccine in pediatric patients
with rheumatic diseases. This information can help �ght vaccine hesitancy in this population.

Introduction
Patients with rheumatic diseases (RD) have an increased risk of COVID-19 and are at higher risk for
hospitalized COVID-19 compared to the general population, attributed to the underlying autoimmune
disease, comorbidities and immunosuppressive therapy [1-3]. Due to the lack of appropriate and effective
treatments for COVID-19, anti-COVID-19 vaccination is strictly recommended for RD patients by the
American College of Rheumatology and the European League Against Rheumatism [3,4]. However, no
data are available on safety, immunogenicity and e�cacy of COVID-19 vaccination in RD patients on
immunomodulatory treatments, due to the exclusion of these patients from clinical trials of COVID-19
vaccines. Several studies had demonstrated the e�ciency and safety of vaccines in adult RD patients
since the vaccination promotion [5-14]. But little is known about the safety of COVID-19 vaccines in
pediatric RD patients. Therefore, we conducted a prospective observational monocentric cohort study to
evaluate safety of the inactivated COVID-19 vaccine in pediatric patients with RD.

Methods
We performed a questionnaire inquiring from November 1, 2021 to February 28, 2022 in pediatric RD
patients of the outpatient rheumatology clinic of the First A�liated Hospital of Xiamen University. The
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survey included demographic data (age, sex, the duration of disease, rheumatic disease diagnosis, the
use of medications), and vaccine adverse events (AEs).

1. Patients
The inclusion criteria were pediatric RD patients with stable between 3–14 years old. A stable condition
was de�ned as no active symptom of existing RD and no addition of or a hike in corticosteroids or any
other immunosuppressant two months before vaccination, and prednisone-equivalent doses ≤ 20
mg/day. Patients were instructed to continue all medications during the vaccination period, except for
rituximab treatment that was delayed 6 months after the vaccination and other biologicals were not used
in the same day of vaccination. A disease �are was de�ned as the occurrence of existing systemic RD
symptoms and lasting > 2 days within 2 months of �rst dose of vaccination.

2. Vaccination
All study participants were administered inactivated vaccines made in China, 0.5ml per dose, by
intramuscular injection in the deltoid muscle, as indicated by the national guideline. In line with World
Health Organization, AEs following immunization were classi�ed as minor reactions, including common
local reactogenicity (in particular, pain, redness, and swelling in the injection site) and systemic events
(for example, fever, fatigue, joint and muscle pain), and severe reactions [15].

3. Statistical Analysis
Statistical analysis was performed using IBM SPSS Statistics 23. The results evaluated for normal
distribution were expressed as mean ± standard deviation, and abnormal distribution were expressed as
median and interquartile range.

Results
We recruited 192 pediatric RD patients (Table 1), 85 were female. Mean age was 9.44 ± 2.90 years, and
RD mean duration was 2 (0.8, 3.0) years. One hundred forty-�ve had juvenile idiopathic arthritis (JIA), 12
Henoch–Schönlein purpura (HSP), 10 systemic lupus erythematosus, 5 primary Sjögren’s syndrome, 4
juvenile dermatomyositis, 4 behcey disease, 4 autoin�ammatory disease, 4 undifferentiated connective
tissue disease, 2 systemic sclerosis, 1 familial chilblain lupus and 1 COPA syndrome. A total of 89.1% (n 
= 171) of patients were treated with at least one kind of immunomodulatory medications. Non-steroidal
anti-in�ammatory drugs were used in 27.6%(n = 53). Conventional synthetic disease-modifying
antirheumatic drugs were used in 68.3% (n = 131). Glucocorticoids were used in 16.1% (n = 31), at a mean
prednisone dose of 0.16(0.08, 0.33)mg/kg every day. Biologicals were used in 39.1%(n = 75). Janus
kinase inhibitors were used in 3.6% (n = 7). No patient was treated with CD20-depleting. The mean interval
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between the two dose of vaccination was 24 (22, 28) days. The mean interval between the �rst dose of
vaccination and inquiring was 59 (37, 82.5) days.

All patients contacted their rheumatologists for advice before getting vaccinated. No severe reactions
were described after either dose. None of the symptoms was severe enough to require medical
hospitalization. All patients received the �rst dose of vaccination. AEs were recorded in 34 (17.7%)
patients after the �rst dose of vaccine, including local reaction ((pain (n = 18), erythema (n = 3), swelling
(n = 1) in the injection site) and systemic reaction (fatigue (n = 3), muscular pain (n = 8), low fever (n = 3),
nausea (n = 1), joint pain (n = 3)), 6 patients had both local and systemic reactions (Table 2). Most of the
AEs disappeared in 1–3 days. Joint pain was experienced by three Oligoarticular JIA patients, con�rmed
as mild articular �are. Two patients consisted in mild articular �are lasting about 7 days and remission
without any treatment modi�cation. The third patient lasting more than 10 days and requiring a new
medication diclofenac to treat the �are.

One hundred and eighty-nine patients received the second dose of vaccine and a similar trend occurred.
AEs were recorded in 30 (15.9%) patients, including local reaction ((pain (n = 15), erythema (n = 2),
swelling (n = 2) in the injection site) and systemic reaction (fatigue (n = 2), muscular pain (n = 5), low fever
(n = 1), nausea (n = 1), vomiting (n = 1), headache (n = 2), purpura (n = 2)), 3 patients had both local and
systemic reactions (Table 2). Most of the AEs disappeared in 0.5-3 days. Two patients with a history of
HSP appeared a purpuric rash on the extremities 3 days and 1 month post vaccinations, and disappeared
within 10 days without any treatment.
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Table 1
Demographic and clinical data of subjects participating to the study

  Patients (n = 192)

Age, years 9.44 ± 2.90

Disease duration, years 2 (0.83, 3.00)

Sex Female 83 (43.3%)

  Male 109 (56.7%)

Body mass index, kg/m2 17.29 (15.31, 19.90)

rheumatic disease diagnosis, n (%) juvenile idiopathic arthritis 145 (75.5%)

Henoch–Schönlein purpura 12 (6.3%)

systemic lupus erythematosus 10 (5.2%)

juvenile dermatomyositis 4 (2.1%)

primary Sjögren’s syndrome 5 (2.6%)

1 Others 16 (8.3%)

Medications NSAID 53 (27.6%)

csDMARs 131 (68.3%)

Corticosteroids 31 (16.1%)

Immunosuppressants 30 (15.6%)

bDMARs 75 (39.1%)

JAK-inhibitor 7 (3.6%)

1Others include 4 behcey disease, 4 autoin�ammatory disease, 4 undifferentiated connective tissue
disease, 2 systemic sclerosis, 1 familial chilblain lupus and 1 COPA syndrome.

BDMARDs, biologic DMARDs; csDMARDs, conventional synthetic DMARDs; DMARDs, drug-modifying
antirheumatic drugs; JAK, Janus kinase inhibitors; NSAIDs, non-steroidal anti-in�ammatory drugs.
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Table 2
Adverse events of vaccine in patients with rheumatic diseases

Adverse events After the �rst vaccine dose (n = 192) After the second vaccine dose (n = 189)

Local reactions    

Pain 18 15

Erythema 3 2

Swelling 1 2

Systemic reactions    

Fever 3 1

Nausea 1 1

Vomiting 0 1

Muscular pain 8 5

Headache 0 2

Fatigue 3 2

Joint pain 3 0

purpura 0 2

Discussion
Due to the ongoing COVID-19 pandemic and the lack of appropriate and effective treatments for COVID-
19, the prevention of COVID-19 pandemic by vaccination has become of paramount importance. A study
of 1266 RD patients showed 54.2% patients willing to get vaccinated against COVID-19, 32.2%
uncertainty and 13.6% unwillingness to get vaccinated [16]. The main concerns reported by patients that
uncertainty or unwillingness to get vaccinated were the scarcity of the possible induction of a �are of
their disease, and the risk to develop side effects [16]. Several studies gave a reassurance for a good
safety pro�le of the COVID-19 vaccines in adult RD patients, with most AEs being transient and mild [5–
14]. Inactivated COVID-19 vaccines seem to be safe in pediatric RD patients, but no data are available.

In our study, no serious AEs were reported and the majority of AEs were transient and remission within a
few days. AEs were recorded in 34 (17.7%) patients after the �rst dose of vaccine, and 97.5% were self-
limited. AEs were recorded in 30 (15.9%) patients after the second dose, and 100% were self-limited.
There were high amounts of heterogeneity about total AEs in reported studies, with AEs recorded in
26%-60.22% of patients [5, 6, 9]. Rotondo C et al. found patients in control of their RD had a lower risk in
developing AEs [6]. And all patients in our study are stable.
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Arthralgia was reported in 3.42%-34.7% in patients with RD after vaccination, and 0.83%-19% in controls
[5, 7, 8]. Three JIA patients experienced arthralgia after vaccination was con�rmed as mild arthritis �are in
this study. As we known, multiple factors could trigger arthritis �are, such as infection, stress and poor
medication adherence. A study about risk of possible arthritis �are was compared among vaccine
recipients and non-vaccinated individuals with rheumatoid arthritis by Li X et al., and the result showed
no evidence of increased risk of possible arthritis �are among patients with rheumatoid arthritis who were
fully vaccinated with mRNA or inactivated virus COVID-19 vaccines [11]. Flare was self-limited in two of
our patients. Flare was manageable and reversible in the third patient by addition of a non-steroidal anti-
in�ammatory drug.

Two patients with a history of HSP appeared a purpuric rash after vaccination. Relapses are common in
HSP, the frequency of relapses reported in previous studies ranges from 2.7–51.7%, and the relapse of
cutaneous rash was 88.7% [17]. Among vaccines, measles-mumps-rubella vaccine showed an increased
risk of HSP [18]. De Novo HSP following exposure to COVID-19 immunization were reported in several
studies in general population [19, 20]. There were reported about patients with a history of HSP received
COVID-19 vaccination showed HSP purpura reactivation and booster [21–23]. Both two patients in our
study showed a self-limited benign course without any management.

Here, the occurrence of relapsing of underlying RD were recorded in 5 (2.6%) of patients, only 1 (0.5%)
needed symptomatic treatment. Geisen UM et al. reported not any �ares in the context of either
vaccination time points [13]. Furer V et al. reported a worsening of the symptoms of underlying RD in
2.53% of patients after the �rst dose and 1.79% after the second one [8]. Flares of existing systemic
rheumatic disease were reported by 13.4% of participants, with 4.6% requiring a new or increased dose of
medication to treat the �are [9]. Spinelli FR et al. con�rmed a disease �are in 2.8% after vaccination, in up
to 5 months of follow-up, they detected the incidence rate of RD reactivation was 0.007 person/month
[12]. Concerns about the safety of other vaccines have been raised in sporadic reports and a study
showed Systemic lupus erythematosus reactivation after HPV vaccination, with a fare rate of 12.6% [24].
Several studies all demonstrated low incidence rate of disease reactivation after COVID-19 vaccines.

This study has some limitations. First, laboratory tests were no performed to con�rm the �are. Secondly,
it would have been ideal to compare the results with real-world data of the normal population. Lastly, it
was a monocentric cohort study, further multicentric studies could provide additional information.

Conclusions
In a conclusion, the results can reassure on the safety of inactivated COVID-19 vaccines in pediatric
patients with RD. Based on the observation of an overall good safety pro�le and, most of all, a low
incidence rate of disease reactivation, pediatric patients with RD who have not yet received COVID-19
vaccination should be encouraged to vaccinate. It would help to disseminate this information to the
pediatric patients with RD to minimize vaccine hesitancy and eliminate its refusal.
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