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Background Concurrent myopericarditis and myositis can present in patients with pre-existing systemic inflammatory diseases.
Here we present a case of myopericarditis and myositis associated with COVID-19, in the absence of respiratory
symptoms.

Case summary  We present a middle-aged female with a history of hypertension and previous myopericarditis. The patient was
admitted with symptoms of central chest pain, and ECG and echocardiographic features of myopericarditis. Her
symptoms did not improve, and CT thorax suggested possible SARS-CoV-2 infection for which she tested positive,
despite no respiratory symptoms. Whilst on the ward, she developed bilateral leg weakness and a raised creatine
kinase (CK), and magnetic resonance imaging (MRI) of her thighs confirmed myositis. A cardiac MRI confirmed
myopericarditis. She was treated with colchicine 500 pg twice daily, ibuprofen 400 mg three times day, and pred-
nisolone 30 mg per day, and her symptoms and weakness improved.

Discussion We describe the first reported case of concurrent myopericarditis, and myositis associated with COVID-19.
Conventional therapy with colchicine, non-steroidal anti-inflammatory drugs, and glucocorticoids improved her
symptoms, and reduced biochemical markers of myocardial and skeletal muscle inflammation.

Keywords Case report © COVID-19 e Myopericarditis ® Myositis ® SARS-CoV-2

Learning points

® SARS-CoV-2 may be associated with cardiac and skeletal muscle inflammation in the absence of respiratory symptoms.

Signs and symptoms of COVID-19 associated myopericarditis and myositis may include chest pain, muscle pain and weakness.

Active myositis causes a significantly elevated CK.

Magnetic resonance imaging (MRI) is useful in confirming the diagnoses.

Colchicine, NSAIDs and glucocorticoids may be effective at relieving symptoms, improving muscle function and reducing CRP, hsTnT
and CK.
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Introduction

Concomitant myopericarditis and myositis is most commonly associ-
ated with endemic cardiotropic viruses," multisystem inflammatory
diseases,”™ immunotherapy®® and can occur idiopathically.” Whilst
a single case report has described this association in seasonal influ-
enza,10 this has not been described in association with COVID-19.
Here we describe the first documented case of a patient presenting
with myopericarditis and myositis, associated with COVID-19.

Timeline

Day 1 Patient presents with chest pain. ECG demonstrates poor
anterior R-wave progression (Figure 1). Blood results
(Table 1) show lymphopenia, CRP of 11 and hsTnT of
77. Ibuprofen 400 mg three times daily and colchicine
500 pg twice daily were initiated.

Day 2 Chest pain not improving. Prednisolone 30 mg per day was
started in addition to colchicine and ibuprofen.

Day 3 Chest pain symptom worsens. Chest computed tomog-
raphy (CT) shows changes consistent with COVID-19
(Figure 2). Patient has a peak temperature of 37.5°C.

Day4  COVID-19 swab positive.

Day 5 Patient complains of leg weakness and pain.

Day 6 Lower limb weakness now affecting mobility. CK 6432,
CRP 58, hsTnT 106. 0.9% sodium chloride started.

Day 7  Diagnosis of likely myositis made. CK 18913 and CRP 57.

Day8  CK 32230, CRP 46.

Day 9 Patient complains of worsening leg pain and weakness
(power 3/5). Rheumatology advise to continue prednis-
olone 30 mg per day and obtain MRI of lower limbs.

Day 10  Chest pain and lower limb pain/weakness improving. CK
13564, hsTnT 128 and CRP 21.

Day 11 MRI confirms myositis (Figure 3). Cardiac MRI confirms
myopericarditis with myocardial oedema in the basal
inferoseptum and apex. CK 8255, CRP 19, hsTnT 101
(Figure 4).

Day 12 Patient’s chest pain resolves and mobility almost at base-
line. CK 4922, hsTnT 65 and CRP 14.

Day 13 Patient discharged with 3-month course of colchicine 500
g twice per day, ibuprofen 400 mg three times per day
and prednisolone 30 mg per day for 7 days.

Case presentation

A 50-year-old Afro-Caribbean woman, with a history of hyperten-
sion, reactive arthritis and a previous episode of myopericarditis in
2012, presented to the emergency department with a 4-day history
of central chest pain, which was made worse on lying flat and on
deep inspiration. The patient had regular medications including 10 mg
lisinopril and 10 mg amlodipine per day for hypertension, and 2.5 mg

tibolone per day for suppression of perimenopausal symptoms. She
did not complain of cough or breathlessness. She had a blood pres-
sure of 116/74 mmHg, a pulse rate of 85 b.p.m., oxygen saturation of
97% on room air and she was afebrile. Examination findings were
normal. Laboratory tests (Table 1) showed a normal haemoglobin
level, white cell count and platelet count. The patient had a lympho-
penia at 0.63 x 10 cells/l (normal 1.5-4.5 x 10° cells/l), her C-react-
ive protein (CRP) level was elevated at 11 mg/L (normal <5 mg/L)
and her high-sensitivity troponin T (hsTnT) was elevated at 77 ng/L
(normal <14 ng/L).

An electrocardiogram (ECG) showed poor R-wave progression
and small QRS complexes (Figure 7). An echocardiogram showed a
trivial anterior pericardial effusion with good biventricular function.
A chest radiograph was normal. The patient was admitted under the
cardiology team with a presumed diagnosis of myopericarditis based
on her symptoms and laboratory results. She was started on colchi-
cine (500 pg twice daily) and ibuprofen (400 mg three times daily) as
per conventional therapy for myopericarditis.""

The patient continued to complain of chest pain on Day 2. Given
that the symptoms had not improved on 1200 mg per day of ibupro-
fen, 30 mg per day of prednisolone was started as additional therapy
with the aim of settling the myopericardial inflammation. By Day 3,
the patient’s chest pain had not improved, and so a computed tomog-
raphy (CT) scan of the patient’s thorax was obtained to exclude pos-
sible alternative diagnoses which could explain the patient’s
symptoms, or to confirm the diagnosis of unresolving myopericardial
inflammation and identify consistent features such as pericardial
thickening and calcification. The CT thorax showed a small pericar-
dial effusion and non-specific bronchocentric ground-glass opacities
in the left lower zone which was reported as being suspicious for
COVID-19 (Figure 2). At this time, the patient had a peak tempera-
ture of 37.5°C. An oropharyngeal swab tested positive for SARS-
CoV-2.

On Day 5, the patient began to experience proximal leg weakness
effecting hip flexors and knee extensors, with tenderness over both
quadricep muscles and associated lethargy. Oral codeine phosphate
(30 mg) was started and administered four times daily for analgesia.
On Day 6, a serum creatinine kinase (CK) was measured to diagnose
myositis given the ongoing leg weakness, and this was found to be ele-
vated at 6432 U/L (normal value 25-200 U/L). Intravenous 0.9% so-
dium chloride was initiated to avoid rhabdomyolysis-associated acute
renal injury. Repeat hsTnT and CRP were measured at 106 ng/L and
58 mg/L, respectively. On physical examination, the patient had 3/5
power of both quadricep muscles. A rheumatological review was
sought and myositis was clinically diagnosed. A magnetic resonance
imaging (MRI) scan of both thighs was suggested. It was advised that
the patient continue 30 mg prednisolone daily for the next 7 days.
The patient continued to experience progressive weakness and ten-
derness of both quadricep muscles until day 8, at which point the CK
peaked at 32230 U/L. An MRI of both lower limbs confirmed features
of diffuse myositis with symmetrical appearances involving the anter-
jor, medial and posterior muscle compartments of the thighs with
subcutaneous oedema (Figure 3).

Her autoimmune screen (ANA and ANCA) and hepatitis B, C,
and HIV serology were negative. There were no significant changes
of either the ECG or echocardiogram when compared with those
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Figure | 12-lead ECG showing poor R-wave progression anteriorly and small QRS complexes.

taken on admission. A cardiac MRI showed normal left and right ven-
tricular function, with possible evidence of myocardial oedema in the
basal inferoseptum, in keeping with myocarditis, as well as a 16 mm
circumferential pericardial effusion (Figure 4).

On day 12, a CK was measured at 4922 U/L and a CRP at 14 mg/L.
The patient’s symptoms of leg pain and weakness improved. On day
13, the patient’s leg and chest pain had resolved. The lower limb
weakness was still improving, and the patient was discharged with a
3-month course of 500 pg twice-daily colchicine and 400 mg three
times daily ibuprofen, and 7 days of 30 mg once-daily prednisolone.
A telephone follow-up was carried out 2 weeks after discharge which
confirmed that the patient had remained symptom free. The lower
limb weakness normalized within 48 hours of discharge. The patient
will have a repeat cardiac MRI 4 weeks after discharge to assess reso-
lution of myocardial oedema and ensure there has been no reduction
in cardiac function.

Discussion

This case describes a patient with COVID-19 presenting with myo-
pericarditis and myositis in the absence of respiratory symptoms.
COVID-19 has been found to be associated with a spectrum of
cardiovascular sequelae, including acute coronary syndrome,'
3 and heart muscle disease,'® all triggered in at
least some part by elevated systemic inflammation. Interestingly,

atrial fibrillation,

those patients who suffer cytokine storm are at greater risk of se-
vere heart muscle dysfunction and cardiac death,'® which sug-
gests a strong inflammatory component to the virus disease

Figure 2 CT thorax showing left lower zone bronchocentric
ground-glass changes consistent with COVID-19 and small pericar-
dial effusion.

pathophysiology and subsequent interaction with cardiac myocytes.
Here we have identified that COVID-19 can be associated with
clinically significant inflammation of both cardiac and skeletal
muscle, whilst not causing conventional symptoms of cough or
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Figure 3 MRI of both thighs demonstrating generalized subcutaneous oedema and symmetrical diffuse signal alteration in all muscle compartments

consistent with myositis.

breathlessness. In this case, we demonstrate that therapy with
non-steroidal anti-inflammatory drugs (NSAIDs), colchicine, and a
glucocorticoid can be effective in providing symptomatic relief,
improving muscle function, and reducing inflammation in COVID-
19-associated muscle inflammation.

The sequence of events in this case suggests that COVID-19
can be associated with simultaneous cardiac and skeletal muscle
inflammation. Whilst myopericarditis is a recognized complication
of COVID-19," this case describes sequential and indiscriminate
cardiac and skeletal muscle inflammation, which is novel. The
exact mechanism causing this is not yet known but may be from
a combination of direct damage from the virus, cytokine interac-
tions, microangiopathy and hypoxia. While myalgia is a common
symptom, clinicians should be aware of the possibility of fulminant
myosi‘cis.18

Despite the unique healthcare challenges associated with COVID-
19, specifically the limited access to non-emergency inpatient

radiology imaging, we secured the diagnosis with rapid inpatient MRI
of the heart and proximal lower limb muscles. Whilst a tissue diagno-
sis to confirm myositis and myocardial inflammation would be inter-
esting, the radiological signs of muscle inflammation are
pathognomonic with magnetic resonance. Hence, to limit unneces-
sary patient and staff exposure, and to maintain reasonable profes-
sion distancing where possible, we believe that the MRI of both the
heart and lower limb muscles together with the biochemistry secure
the diagnosis. Whilst this patient had a history of myopericarditis,
which may be an important factor in the development of her symp-
toms with COVID-19, no association linking SARS-CoV-2 with flares
in patients with known inflammatory serositis has yet been identified.
This would, however, be an interesting area for future research.
Conventional treatment for myopericarditis and myositis includes
the use of ibuprofen and colchicine (ESC class la recommendation)
and, if associated with an autoimmune disease, a low-dose steroid
can be used (ESC class lla recommendation)."” Given the rapid onset
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Figure 4 Basal T2 STIR with increased pixel intensity of the infer-
obasal slice compared with the skeletal muscle, indicating myocar-
dial oedema consistent with myocarditis.

of symptoms, we elected not to increase the dose of NSAIDs, rather
we added in glucocorticoid as an additional therapy as we felt this
would provide a greater anti-inflammatory effect and lead to more
rapid symptomatic relief. Whilst there are no treatment guidelines
for the management of myositis, it is widely accepted that glucocorti-
coids are the first-line ‘cherapy.19 In this case, we demonstrate that
glucocorticoids, in combination with NSAIDs and colchicine, can be
effective in relieving painful symptoms, improving muscle function,
and reducing biochemical markers of inflammation in COVID-19
associated myopericarditis and myositis.
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Reports online.
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