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Abstract

Vaccination is a cornerstone for reducing the risk of COVID-19 infection during a pandemic. Although the currently used
COVID-19 vaccine is considered safe, some concerns persist regarding the likelihood of flares of rheumatic diseases.
Still’s disease is a rare auto-inflammatory disorder of unknown etiology, and the data on the flare of Still’s disease follow-
ing COVID-19 vaccination are limited. Therefore, we hereby present the case of a 34-year-old female patient with Still’s
disease who experienced a flare after a ChAdOx1 nCoV-19 vaccination. The patient visited the emergency department
complaining of fever, arthralgia, myalgia, pleuritic chest pain and macular salmon-pink rash on her back for the past 2 days.
She had maintained low Still’s disease activity with etanercept and low-dose glucocorticoid for 14 years. She received the
ChAdOx1 nCoV-19 vaccine 7 days before the flare. Laboratory investigations revealed leucocytosis and elevated serum
levels of erythrocyte sedimentation rate, C-reactive protein, and ferritin. Computed tomography showed no specific findings.
She received methylprednisolone pulse therapy, etanercept, and methotrexate for treating the Still’s disease flare. However,
her symptoms were not fully controlled, and she developed pericarditis, pleuritis, fever and macular rashes expanding to her
extremities. After excluding infectious conditions by blood culture and pleural fluid analysis, we administered tocilizumab
with methotrexate and prednisolone. Her symptoms and laboratory findings improved significantly, and she was discharged
without symptoms 7 days later. Although rare, this case of a patient with Still’s disease undergoing a flare following vac-
cination suggests that close observation of disease activity is warranted following COVID-19 vaccination.
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Introduction

In the face of the COVID-19 pandemic, newly developed
vaccines are effectively preventing COVID-19 infections
worldwide. Patients with rheumatic diseases are more sus-
ceptible to infection and are likely to experience more severe
infections due to underlying autoimmune conditions and due
to having received immunosuppressant therapy. Further-
more, COVID-19 infection itself may also precipitate flares
of rheumatic diseases. Therefore, the European Alliance of
Associations for Rheumatology (EULAR) recommended
COVID-19 vaccination for patients with rheumatic diseases
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[1]. On the other hand, several trials have reported on the
safety of vaccines, and the association between disease flare
and vaccination has also been an important issue. Recent
preliminary data on post-market safety profile indicated that
vaccines against COVID-19 do not necessarily exacerbate
disease activity in theumatic diseases [2]. Although the rapid
development of vaccines has raised concerns regarding dis-
ease flare, the data reported so far are reassuring as far as the
possibility of vaccine-related flares is concerned.

Nevertheless, there have been few reports of flares in
patients with rheumatic diseases following vaccination
for other diseases such as influenza and hepatitis B [3, 4].
Regarding COVID-19, disease flares following vaccination
have been reported in the context of preexisting rheumatoid
arthritis, IgA nephropathy, leukocytoclastic vasculitis, ery-
thema nodosum, and psoriasis [5-9].

Still’s disease is a rare, systemic, auto-inflammatory dis-
order characterized by spiking fever, skin rash, and arthritis.
This disorder is classified based on onset, whether it occurs
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during the juvenile or adult stages. The former, juvenile-
onset Still’s disease, is also known as a systemic form of
juvenile idiopathic arthritis (JIA). Similar to the pathogen-
esis of COVID-19 infection, inflammatory cytokines such
as IL-1 play an important role in Still’s disease. Although
it may be challenging to clarify the causal relationship
between vaccination and disease flares, this case of Still’s
disease exacerbation following COVID-19 vaccination may
provide information for appropriate recognition and treat-
ment of Still’s disease flares. However, there are still limited
prior data on flares of Still's disease following COVID-19
vaccination. Accordingly, we report this case of a 34-year-
old patient with Still's disease who experienced a flare fol-
lowing ChAdOx1 nCoV-19 vaccination.

Case report

A 34-year-old woman visited our emergency department
with a febrile sensation for 2 days. She also complained of
arthralgia, myalgia, sore throat, pleuritic chest pain, and a
macular salmon-pink rash on her back. The patient was diag-
nosed with Still's disease at the age of 12 years, and was
doing well without a flare for 14 years on etanercept 50 mg
weekly and low-dose prednisolone. She received the first
dose of ChAdOx1 nCoV-19 vaccine 9 days ago.

On physical examination, we noticed a transient macular
salmon-pink rash on her back during febrile periods. Her
right elbow was swollen and warm. She had no pharyngeal
injection, and her lung sounds were clear. Her vital signs
were as follows: blood pressure, 156/105 mmHg; heart rate,
115 beats/min; body temperature, 37.8 °C; and respiratory
rate, 20 breaths/min. Initial laboratory tests indicated leu-
cocytosis (WBC count 25,890/ul), anemia (Hemoglobin
11.7 g/dL), elevated erythrocyte sedimentation rate (ESR)
57 mm/hr and serum levels of C-reactive protein (CRP)
13.96 mg/dL. Anti-nuclear antibody was negative. Cervi-
cal, thoracic, abdominal, and pelvic computed tomography
(CT) revealed no specific abnormalities. Blood cultures and
real-time polymerase chain reaction (PCR) test results for
COVID-19 were all negative. We started her treatment with
prednisolone 20 mg/day and empirical antibiotics (Fig. 1).
However, her pleuritic chest pain aggravated, and transtho-
racic echocardiography showed minimal pericardial effusion
with normal ejection fraction. Electrocardiogram showed
T wave inversion on leads V3 and V4. Her serum levels of
ferritin were 1,367 mg/dL on the 5th day of hospitalization
(HD).

To control the flare of Still’s disease, we increased the dose
of prednisolone to 50 mg/day on HD 7. High-dose glucocor-
ticoid therapy was temporarily effective in improving fever,
chest pain, arthralgia, and rash for 3—4 days. However, her
symptoms including pleuritic chest pain, fever, and macular
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rash were exacerbated again with elevated inflammatory
markers on HD 13 (WBC 27,050/uL, ESR 111 mm/h, CRP
20.53 mg/dL, ferritin 8,522 mg/dL). She was treated with
methylprednisolone pulse therapy (125 mg/day for 3 days)
followed by etanercept (50 mg subcutaneous injection), metho-
trexate (10 mg/week), and prednisolone (75 mg/day). Anti-
biotic treatment was discontinued. This treatment approach
led to transient improvement in her symptoms and laboratory
findings. However, right-sided pleuritic chest pain and fever
recurred with the macular rash spreading to her extremities
on HD 25 (Fig. 2). Chest CT showed the presence of bilateral
pleural effusion. Pleural fluid analysis were characteristic of
an exudate with predominance of neutrophils as follows: pH,
7.546; WBC, 31,000/uLL (neutrophil 80%, lymphocyte 20%,
and histiocyte 10%); total protein, 3.9 g/dL; lactate dehydro-
genase, 1,662 IU/L; adenosine deaminase, 52.3 TU/L (nor-
mal < 83.4 TU/L). Pleural fluid stain, cultures, cytology, and
PCR test for tuberculosis were negative. Empirical antibiot-
ics were re-administered, and the dose of prednisolone was
reduced to 40 mg/day; however, the symptoms had failed to
improve. As a treatment of the refractory Still’s disease, 8 mg/
kg of tocilizumab was administrated to HD 32 along with
methotrexate and prednisolone, and symptoms and laboratory
findings were significantly improved. We tapered the dose of
prednisolone to 35 mg/day and discharged the patient 7 days
later. The improvement was maintained without symptoms
for two months with tocilizumab (8 mg/kg every two weeks),
methotrexate (10 mg/week) and median dose of prednisolone
(20 mg/day). Inflammatory markers including ESR, CRP and
ferritin also remained normal.

Search strategy

According to the published guideline on narrative reviews
[10], the literature search was conducted through MED-
LINE/PubMed and Scopus databases up to August 2021.
The search was conducted using the following queries: ‘JIA’
AND ‘COVID-19’, ‘JIA’ AND ‘vaccination’, ‘COVID-19’
AND ‘vaccination’ AND ‘rheumatic disease’. We retrieved
relevant results, including research articles, case reports, let-
ters, correspondences, and reviews. We found 52 results for
‘JIA’ and ‘COVID-19’, 153 results for ‘JIA’ and ‘vaccina-
tion’, and 103 results for ‘COVID-19’, ‘vaccination’, and
‘rheumatic disease’. Non-English articles were excluded
from the search.

Discussion

Infection is a potential risk factor for flares in Still's disease,
and vaccination can be a powerful strategy to mitigate the
risk of COVID-19 infection. However, there have been some
cases of disease flare following vaccination. Herein, we
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Fig. 1 Timeline of clinical and laboratory findings and treatment dur-
ing the course of hospitalization in a patient with Still’s disease, who
underwent exacerbated disease activity following COVID-19 vac-

report an interesting case of a Still's disease flare following
COVID-19 vaccination in an adult patient who had stable
disease activity with etanercept therapy. Tocilizumab was
an effective therapeutic agent in this case of Still’s disease
which underwent flaring following COVID-19 vaccination.

In our case, the patient was diagnosed with juvenile-
onset Still’s disease at the age of 12 years. Despite low dis-
ease activity for a long time, the flare occurred following
COVID-19 vaccination. In terms of JIA, there have been
previous studies investigating the association between

cination. PD prednisolone, ETN etanercept, MTX methotrexate, TCZ
tocilizumab, ESR erythrocyte sedimentation rate, CRP C-reactive
protein

flares and vaccination. Australian research on routine child-
hood vaccination in rheumatic disease demonstrated that
the risk of arthritis flares after vaccination was lower than
the baseline risk [11]. A randomized trial of the safety of
measles-mumps-rubella vaccination in JIA showed that it
did not affect disease activity in JIA patients [12]. Like-
wise, in a study of JIA patients on biologic therapy, no
flare was reported after influenza vaccination [13]. In con-
trast, Shimizu et al. described the case of a 3-year-old girl
who experienced relapses of Still’s disease after receiving
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Fig.2 Recurrent macular rash on the legs persisting despite glucocor-
ticoid treatment in a patient with Still’s disease, who underwent a dis-
ease flare following COVID-19 vaccination

influenza vaccination [14]. A report by Korematsu et al. also
presented a case of Still’s disease flare after rubella vacci-
nation [15]. A prospective longitudinal study reported that
influenza vaccination triggered flares in 11 of 31 patients
with stable JIA [16]. These inconsistent results on the
impact of vaccination on JIA flares raises questions whether
COVID-19 vaccination is associated with flares of Still’s
disease.

Regarding COVID-19, research on the link between vac-
cination and disease flare is still ongoing. In a study on the
efficacy and safety of the COVID-19 mRNA vaccine in
chronic inflammatory disease, no patients showed a disease
flare [17]. A cross-sectional study indicated that only four
out of 724 patients receiving COVID-19 vaccination (the
ChAdOx1 or the BBV152 vaccines) experienced the flares
of arthritis and improved within 5 days [18]. In contrast,
Watad et al. described 27 cases of immune-mediated dis-
ease flare or new-onset disease after COVID-19 vaccination,
including systemic lupus erythematosus and Behcet’s dis-
ease [19]. In our case, the patient experienced the flare one
week following initial vaccination. Compared to other JIA
subtypes, Still’s disease is known to become less inflamma-
tory at long-term follow-up as a ‘burn-out’ concept [20]. The
occurrence of flares following vaccination in a patient with
long-term stable disease activity suggests the possibility that
COVID-19 vaccination affects the pathogenic mechanism of
Still’s disease. Although the association between vaccination
and disease flare is not clear, this case reveals that moni-
toring disease activity following COVID-19 vaccination is
helpful among patients with Still’s disease.

The mechanism behind the occurrence of flares of Still’s
disease following COVID-19 vaccination is not yet known.
Certain components of vaccines like pathogenic antigens
may induce immune activation in autoimmunity [21]. In
addition, COVID-19 infection is related to the activation of
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the innate immunity and the production of pro-inflamma-
tory cytokines such as IL-1, IL-6, and TNF-« [22]. These
inflammatory responses are similar, in terms of mechanism,
to Still’s disease [23]. COVID-19 vaccination may elicit pro-
duction of the SARS-CoV-2 spike protein similar to those in
COVID-19, and this process may also sensitize the immune
system towards exacerbation of Still’s disease [24, 25]. How-
ever, further research is required to delve into the association
between the mechanisms of interplay between COVID-19
infection, vaccination, and Still’s disease.

In this case, the flare was not controlled despite advanced
therapy of methylprednisolone pulse, etanercept, and meth-
otrexate. However, the patient improved definitely after
tocilizumab therapy, which is used for treatment of Still’s
disease [26]. A previous report showed a successful case
of tocilizumab therapy in a patient with Still’s disease who
experienced a relapse after influenza vaccination [14]. Simi-
larly, no flares were reported following influenza vaccination
while administering tocilizumab in Still’s disease [27]. Our
case suggests that tocilizumab may be a viable therapeutic
option to control refractory cases of flaring in Still’s disease
following COVID-19 vaccination, even in patients who were
otherwise well-controlled on TNF inhibitors.

Several limitations should be considered when interpret-
ing this case study. First, it is possible that the timing of
vaccination merely coincided with Still’s disease’s flare.
The causal relationship between COVID-19 vaccination
and flare cannot be clarified in this case. Therefore, vac-
cination should not be deferred out of concern for possible
flaring of disease activity. Furthermore, Still’s disease is
diagnosed based on clinical presentation and upon the exclu-
sion of other conditions. Other causes cannot be completely
excluded in this case. In particular, vaccines can sometimes
cause adverse events such as drug eruptions, fever, and myal-
gia. Because skin biopsy was not performed, the etiology of
the skin lesions cannot be confirmed as necessarily arising
from Still’s disease itself. However, her skin rash was typi-
cal of Still’s disease and usually appeared concurrently with
fever. In addition, the symptoms that were not controlled by
glucocorticoid administration improved with tocilizumab
therapy, a known treatment for Still’s disease. These details
in the case may support the diagnosis of Still’s disease above
and over other conditions.

In conclusion, we reported a case of the flare after
COVID-19 vaccination in a patient with Still’s disease who
maintained low disease activity with therapy of etaner-
cept and low-dose glucocorticoid. Clinical symptoms and
laboratory findings improved after tocilizumab therapy. It
is clear that the benefit of vaccination outweighs the risk,
considering the COVID-19 pandemic. However, this case
suggests that patients with Still’s disease should be care-
fully monitored for related symptoms following COVID-19
vaccination. Further studies are required to investigate the
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association between COVID-19 vaccination and flares of
Still’s disease.
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