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An unusual presentation of acute deep vein thrombosis after the
Moderna COVID-19 vaccine—a case report
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Abstract: Scvere acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has caused a worldwide
pandemic of the multisystem disease coronavirus disease-2019 (COVID-19). Since the development of
COVID-19 vaccines, there has been extensive monitoring for potential serious side effects. We report an
unusual presentation of acute deep vein thrombosis (DVT) in the right upper extremity of a 27-year-old
Caucasian female, 3 days after receipt of her second dose of the Moderna COVID-19 vaccine. Her relevant
thrombophilia workup was negative on initial presentation. She was treated with rivaroxaban for 3 months
and her symptoms of right upper extremity swelling, and pain improved. Considering our case did not
have any evidence of thrombocytopenia, we discuss the possible pathophysiology of acute DVT following
Moderna COVID-19 vaccine in contrast to adenoviral vector COVID-19 vaccines (ChAdOx1 nCoV-19
and Ad26.COV2.S), including mRNA COVID-19 vaccine binding to pattern recognition receptors (PRR)
in the endosomes and cytosol leading to a pro inflammatory cascade and coagulopathy. We highlight the
importance of initial workup for acute DVT post COVID-19 vaccination, that should include complete
blood count (CBC) with platelet count, international normalized ratio (INR), prothrombin time (PTT),
D-dimer levels, fibrinogen levels, platelet factor 4 (PF4)/heparin enzyme-linked immunosorbent assays
(ELISA) followed by a confirmatory PF4 platelet activation assay such as serotonin release assay, P-selectin

expression assay, or heparin induced platelet aggregation (HIPA) assay, and imaging for thrombosis.
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Introduction trials. It is generally well tolerated with mild side effects

. . including local injection site reactions and systemic
Severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2) has caused a worldwide pandemic of the
multisystem disease, coronavirus disease-2019 (COVID-19).

In December 2020, the United States Food and Drug
Administration issued an Emergency Use Authorization

side effects (2). Venous thromboembolism has been
rarely described among mRNA vaccines. We describe
the uncommon adverse event of an acute deep venous
thrombosis associated with the Moderna COVID-19

(EUA) for the Moderna COVID-19 vaccine (mRNA-
1273 SARS-CoV-2) (1). The 2-dose vaccine had a reported
vaccine efficacy of 94.1% in preventing illness in initial

vaccine. We present the following article in accordance with
the CARE reporting checklist (available at https://dx.doi.
org/10.21037/atm-21-2772).
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Figure 2 Ultrasound of the right upper extremity showing a
thrombus in the right axillary vein.

Case presentation

A 27-year-old Caucasian female had been in her usual state
of good health until the morning of hospital presentation
when she developed right upper extremity generalized
swelling, pain, and redness (Figure I). She received the
second dose of the Moderna COVID-19 vaccine to the
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right deltoid muscle 3 days before the onset of symptoms.
Her first dose of the Moderna COVID-19 vaccine in her
right deltoid muscle was 4 weeks previously and was well
tolerated with only mild soreness at the injection site which
resolved within a few days. Her past medical history and
family history were unremarkable, including no prior blood
clots, COVID-19 infection or smoking. She was never
tested for any thrombophilic condition previously. She was
not on any medications but had a hormonal intrauterine
device (IUD) in place for 21 months prior to the current
presentation.

On physical examination, she had generalized swelling
of the right upper extremity from the hand to the shoulder
area, with bruising and erythema around the injection
site in the deltoid. Her initial laboratory results included
an elevated D-dimer level 536 ng/mL, an international
normalized ratio (INR) 1.2 seconds, a prothrombin time
(PTT) 13.5 seconds, and a platelet count 217,000 per cubic
mm. Venous duplex ultrasound showed an acute thrombosis
involving the right subclavian and axillary veins (Figure 2).
CT angiogram of the chest was negative for pulmonary
embolism; however, it showed extensive bilateral axillary
lymphadenopathy and mild left subclavian vein extrinsic
compression between the clavicle and first rib. Subsequently,
her thrombophilia workup was negative, including
cardiolipin antibodies, beta-2 glycoprotein antibodies, factor
5 Leiden, prothrombin gene mutation, lupus anticoagulant
panel, and Russell viper venom time. Heparin-induced
thrombocytopenia platelet factor 4 (PF4) antibody was not
checked. She was started on an intravenous unfractionated
heparin infusion with activated partial thromboplastin time
(aPTT) as a monitor for anticoagulation response, and was
subsequently discharged on rivaroxaban for 3 months. At
2 weeks post discharge follow up, her arm swelling, and
pain had significantly decreased. All procedures performed
in studies involving human participants were in accordance
with the ethical standards of the institutional and/or
national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the healthcare power of attorney of the
patient for publication of this case report and accompanying
images.

Discussion

Through the first month of the COVID-19 vaccination
campaign (December 14, 2020—January 13, 2021), 13.7 million
vaccine doses were administered (3). Ninety point eight
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percent of adverse events reported through the Vaccine
Adverse Event Reporting System (VAERS) database were
classified as nonserious (3). The symptoms most frequently
reported by Moderna following the second dose of the
vaccine were local pain (88.4%), fatigue (65.7%), headache
(58.9%), myalgia (58%), chills (44.4%), arthralgia (42.9%),
nausea/vomiting (19%), fever (15.7%), axillary swelling/
tenderness (14.2%), local swelling (12.3%) and local
erythema (8.7%) (2). No unexpected patterns of adverse
reactions or other safety concerns were identified during
early monitoring by the Centers for Disease Control and
Prevention (CDC) (3).

Venous thromboembolism has rarely been reported
following vaccination. In a study looking at the association
of venous thromboembolism post influenza vaccine
administration in a population above age 50 years, there
was no increased risk overall. In a post-hoc analysis, an
increased risk of venous thromboembolism within 10 days
of influenza vaccination was found in current tobacco
smokers (4). Research has also indicated a transient increase
in proinflammatory cytokine production after influenza
vaccination (5,6) which theoretically could explain the
association.

As of April 01, 2021, VAERS has collected at least
17 case reports of acute deep vein thrombosis (DVT) after
the Moderna COVID-19 vaccine (7). Case reports have
primarily involved acute DVTs of the lower extremities.
The VAERS system, however, is subject to reporting bias
and may include cases not directly caused by vaccination.

Our case of DVT post Moderna COVID-19 vaccine
should not be confused with recent reported cases of
vaccine-induced immune thrombotic thrombocytopenia
(VITT). The latter condition has been associated with
PF4 antibodies induced by adenoviral vector COVID-19
vaccines [ChAdOx1 nCoV-19 (8) and Ad26.COV2.S (9)].
This leads to thrombocytopenia and platelet activation with
venous and arterial thromboses at multiple and unusual
sites including cerebral venous sinus thromboses. Our case
did not have thrombocytopenia and had localized venous
thrombosis at the ipsilateral arm where the patient was
vaccinated, presumably predominantly due to mechanical
factors associated with soft tissue swelling, adenopathy,
local venous compression and stasis. Our patient may have
an underlying anatomic variant contributing to a partial
compression of the subclavian vein between the first rib
and the clavicle, which could have been further exacerbated
by the soft tissue swelling and lymphadenopathy post
vaccination. There has also been suggestion that mRNA
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COVID-19 vaccine may bind to pattern recognition
receptors (PRR) in the endosomes and cytosol leading to a
pro inflammatory cascade and coagulopathy (10).

Although some oral contraceptives may increase the risk
of VTE, previous studies have shown that hormonal TUD
do not increase the risk significantly, odds ratio (OR) 0.3;
[95% confidence interval (CI), 0.1 to 1.1] in one study (11)
and adjusted rate ratio (aRR) of 0.89; (0.64 to 1.26) in
another (12). The fact that our patient had her IUD in place
for 21 months and the temporal association of her recent
vaccination is more suggestive of a true association of the
DVT and the Moderna COVID-19 vaccine rather than her
any relationship to her IUD.

We acknowledge several limitations in conclusively
attributing the DVT to vaccination, including the
incomplete testing for PF4 antibodies and the fact that this
a single case report rather than a larger scale population
surveillance. Additional research is needed to better evaluate
the prevalence and pathophysiology of thrombosis with
the Moderna and other COVID-19 vaccines. In patients
who present with significant arm swelling post vaccination,
workup should include complete blood count (CBC) with
platelet count, INR, PTT, D-dimer levels, fibrinogen levels,
PF4/heparin enzyme-linked immunosorbent assays (ELISA)
followed by a confirmatory PF4 platelet activation assay
such as serotonin release assay, P-selectin expression assay,
or heparin induced platelet aggregation (HIPA) assay; and
imaging for thrombosis (13). While rare, our report should
serve as an alert for an uncommon complication of the
Moderna COVID-19 vaccine and remind that not all post
COVID vaccination limb swelling should be disregarded.
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