THE CLINICAL PICTURE
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COVID-19 vaccine-induced

cellulitis and myositis

The patient
had no history
of allergies to
medications
or of adverse
reactions to
vaccinations <
previously

A N 8I1-YEAR-OLD MAN PRESENTED to the
hospital with swelling, pain, and red-
ness in the left arm that had started after he
received his second dose of a messenger RNA
(mRNA) vaccine. He had no history of aller-
gies to medications and has had no adverse
reactions to vaccinations in the past.

He had received the first dose of a messen-

ger RNA (mRNA) COVID-19 vaccine in the

right arm 4 weeks ago, and he noticed redness
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Figure 1. Erythema and swelling of the left
upper extremity at presentation.

and pain at the injection site, which resolved
within 2 days. But 4 weeks later, after receiv-
ing the second dose of the mRNA vaccine, this
time on the left arm, he noticed redness and
pain at the injection site the following day. The
redness and swelling continued to increase, in-
volving the whole left arm and shoulder.

His medical history included Parkinson
disease, hypertension, paroxysmal atrial fibril-
lation, and giant cell arteritis, for which he
was taking prednisone and tocilizumab. His
blood pressure was 146/80 mm Hg, tempera-
ture 97.2°F (36.2°C), and heart rate 108 beats
per minute. Physical examination revealed
extensive erythema and tenderness involving
the left upper extremity from the shoulder to
the distal arm (Figure 1).

Laboratory testing revealed the following:
e White blood cell count 5 x 10°/L (refer-

ence range 411 10°/L)

e (Creatine kinase 236 U/L (reference range

35-232 U/L)

e Lactic acid 3.1 mmol/L (reference range

0.4—2 mmol/L)

e Aldolase 20.9 U/L (reference range 1.5-
8.1U/L)

e (-reactive protein 6.3 mg/dL (reference
range 0.0-0.9 mg/dL).

Computed tomography (CT) of the left up-
per extremity showed proximal cellulitis and
myositis of the deltoid muscle, and fasciitis
was not excluded due to multicompartment
findings. Magnetic resonance imaging (MRI)
revealed diffuse cellulitis and myositis of the
deltoid and supraspinatus muscle concerning
for myositis due to mRNA COVID-19 vac-
cine (Figure 2).

The patient was treated with intravenous
vancomycin and piperacillin-tazobactam, and
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Figure 2. Magnetic resonance imaging

without contrast showing diffuse soft-tissue

edema (arrows) consistent with cellulitis
and myositis of the deltoid and supra-
spinatus muscle.

methylprednisolone 40 mg once a day, but the
erythema and swelling of the left arm wors-
ened, and on day 3 of hospitalization, he un-
derwent local incision and drainage, which
showed extensive edema without necrosis.
Gram staining was negative for bacteria, and
blood and wound culture did not grow any
bacteria.

On hospital day 4, repeat laboratory test-
ing showed a creatine kinase level of 98 U/L
and an aldolase level of 10.3 U/L. The swell-
ing and redness of the left upper extremity
improved (Figure 3), intravenous antibiot-
ics were stopped, oral prednisolone 4 mg was
started, and the patient was discharged on
hospital day 7.

I A RANGE OF REACTIONS
TO mRNA COVID-19 VACCINE

The mRNA COVID-19 vaccine is a lipid
nanoparticle-encapsulated, nucleoside-modi-
fied mRNA vaccine that encodes the prefu-
sion spike glycoprotein of the SARS-CoV-2
virus responsible for COVID-19.! Local re-
actions include mild to moderate pain at the
injection site, and systemic side effects like fa-
tigue, headache, and fever have been common
after the second dose.? Immediate reactions
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Figure 3. Improvement of the swelling and
erythema on hospital day 7.

to mRNA COVID-19 vaccine like local pain,
redness, and swelling occur within 2 to 3 days,
and delayed injection reactions including ery-
thema, induration, and tenderness occur after
5 days.? Infection at the injection site can hap-
pen due to contaminated needles.* Local reac-
tions due to the vaccine can be treated with a
cold compress, analgesics, and antihistamine.

The CT and MRI findings in this patient
were consistent with cellulitis and myositis,
and an elevated aldolase suggested damaged
muscle cells in this setting,’ although aldolase
is not a specific muscle cell marker. Immediate
hypersensitivity reactions including itching,
flushing, urticaria, angioedema, and hypo-
tension are immunoglobin E (IgE)-mediated
allergic reactions that usually begin within
minutes of administrating vaccines. Hyper-

sensitivity reactions after the second dose of

The exact
mechanism
of cellulitis
and myositis
due to mRNA
CovID-19
vaccines

is unknown
and requires
further
investigation
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COVID VACCINE CELLULITIS

mRNA COVID-19 vaccine may be due to the
immune response after the first dose.’

Delayed large local reactions to mRNA
COVID-19 vaccine may be due to delayed-
type or T-cell-mediated hypersensitivity, with
perivascular and perifollicular lymphocytic in-
filtrates on skin biopsy.® The Arthus reaction,
a type Il immune complex-mediated hyper-
sensitivity reaction, in which antibody-antigen
complexes are deposited in the blood vessel
causing acute inflammation and local skin ne-
crosis, have been reported after tetanus, diph-
theria, and acellular pertussis vaccine adminis-

tration.” There have been reports of extensive
vaccine-related limb-swelling involving the
entire extremity and myositis.>’ Myositis has
been reported after vaccination with live-at-
tenuated measles, mumps, and rubella vaccine,
diphtheria and tetanus vaccine, hepatitis B
vaccine, and influenza and HINI vaccines.”®
The exact mechanism of cellulitis and myositis
due to the mRNA COVID-19 vaccine is un-

known and requires further investigation. |l
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