Acute Myocardial Infarction Within 24 Hours After R

Check for

COVID-19 Vaccination

Jonathan G. Sung, MBChB, Piotr S. Sobieszczyk, MD, and Deepak L. Bhatt, MD, MPH*

COVID-19 vaccination was launched in the United States in mid-December 2020. There
are limited data on the risk of thrombotic events related to COVID-19 vaccines. In conclu-
sion, we report 2 cases of acute myocardial infarction with onset <24 hours after the first

dose of a COVID-19 vaccine in patients presenting with shoulder pain.
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The United States launched the COVID-19 vaccination
campaign in mid-December 2020 as a measure to contain
the pandemic. Although there are limited data on the risk of
thrombotic events related to the vaccines currently in use in
the United States, there have been reports on thrombotic
events after COVID-19 vaccines in Europe recently. We
report 2 cases of acute myocardial infarction with onset less
than 24 hours after the first dose of a COVID-19 vaccine in
the United States. Early recognition of this acute cardiovas-
cular condition could be challenging, as injection site sore-
ness may lead to ischemic symptoms being overlooked and
result in delayed presentations. This report should in no
way diminish enthusiasm about vaccination.

Patient 1

In the first case, the patient experienced gradual onset of
left shoulder pain within 1 day after her first dose of
COVID-19 vaccine (mRNA-1273) that later progressed to
left-sided chest pain. She initially attributed her symptoms
to the vaccine. She presented to the emergency department
(ED) approximately two hours after chest pain (Table 1).
Bedside cardiac ultrasound showed left ventricular ejection
fraction of 50% and hypokinesis of the anterolateral and
inferolateral walls. The patient tested negative for SARS-
CoV-2 by PCR on 2 separate nasopharyngeal aspirates.
Emergency coronary angiography revealed an occluded
proximal segment of the left circumflex (LC) artery with a
globular thrombus and TIMI 0 flow (Figure 1 & Video 1).

Emergency percutaneous coronary intervention (PCI) was
performed to the LC artery. A workhorse wire (Asahi 0.014”
Sion Blue) was used to cross the lesion. The culprit lesion
was predilated with a 2.5 mm x 12 mm semicompliant bal-
loon. A 40 mm x 18 mm everolimus-eluting stent was
placed in the proximal segment of the left circumflex artery
and was optimized with a 4.0 mm x 15 mm noncompliant
balloon. The final angiogram showed an excellent result with
TIMI I flow (Video 2). The patient was free of chest pain
after PCI. Formal cardiac ultrasound one day after PCI

Brigham and Women’s Hospital Heart & Vascular Center, Harvard
Medical School, Boston, Massachusetts. Manuscript received April 2, 2021;
revised manuscript received and accepted June 24, 2021.

See page 130 for disclosure information.

*Corresponding Author: Tel.: 1-857-307-4071; fax: 1-857-203-5550

E-mail address: DLBhattMD @post.Harvard.edu (D.L. Bhatt).

0002-9149/© 2021 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)
https://doi.org/10.1016/j.amjcard.2021.06.047

showed a left ventricular ejection fraction of 60% with only
mild hypokinesis of the anterolateral and inferolateral walls.
She was discharged home 1 week after admission.

Patient 2

The patient in the second case presented with 4 days of
chest and shoulder pain. Symptoms started the night after he
had his first dose of COVID-19 vaccine (mRNA-1273). He
woke up from sleep with sharp, intense chest pain that radi-
ated to the jaw. Symptoms slightly improved but remained
for 4 more days, and he finally presented to an outside hospi-
tal. He also reported injection site pain from the vaccination
but was otherwise asymptomatic. At the emergency depart-
ment, he was found to have elevated troponin with no signifi-
cant ECG changes. He was then transferred to our center, and
a CT coronary angiogram revealed complete occlusion of the
LC artery. In view of this finding, he was transferred to the
catheterization laboratory (Table 1).

Ultrasensitive troponin-I at the outside hospital was
9,200 ng/L (normal: 0 to 47 ng/L). After transfer to our cen-
ter, the high-sensitivity troponin-T rose from 723 ng/L (nor-
mal: O to 14 ng/L) to 1763 ng/L. Patient tested negative for
SARS-CoV-2 by PCR first at the outside hospital and tested
negative again at our center. Cardiac ultrasound showed
left ventricular ejection fraction of 60%, with hypokinetic
inferior and inferolateral walls. CT coronary angiography
showed a large amount of noncalcified plaque in the proxi-
mal LC artery, resulting in complete focal occlusion just
proximal to the origin of first obtuse marginal artery. Coro-
nary angiography in the catheterization laboratory revealed
a 90% stenosis in the proximal LC artery with TIMI 1 flow
(Figure 2 & Video 3). The rest of the coronary arteries were
free of significant disease.

Emergency PCI of the LC artery was performed. A
workhorse wire (Asahi 0.014” Prowater) was used to cross
the lesion. The lesion was dilated with a 2.5 mm x 12 mm
semicompliant balloon. A 3.0 mm x 18 mm zotarolimus-
eluting stent was deployed to treat the lesion and was opti-
mized with a 3.5 mm x 12 mm noncompliant balloon. The
final angiogram showed an excellent result with TIMI III
flow (Video 4). The patient had no more chest pain after
PCI and remained hemodynamically stable. He was initi-
ated on guideline-directed medical therapy and discharged
home 2 days later.
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Table 1
Clinical characteristics of reported cases.
Case #1 Case #2
Age (years) 68 42
Sex Female Male
BMI (kg/m?) 46.6 42.8
Smoker Current Never
Hypertension Yes No
Hyperlipidemia Yes Yes
Diabetes Mellitus No No
Prior Coronary Artery Disease Yes No
Family History of Premature No Yes
Coronary Artery Disease
Interval (hours) Between Vaccine <24 <12
Injection and Chest Pain
Peak Troponin (ng/L) 4714 1763
Ischemic Changes on ECG Inferior ST elevation Nil
Coronary Angiogram LC 100% LC 90%
LVEF (%) 50 60
PCI Vessel LC LC

Figure 2. Preintervention image of left coronary system of patient 2.

Discussion

We report 2 cases of AMI that occurred within 24 hours
after the first dose of COVID-19 vaccination. The angio-
graphic features of both cases were suggestive of acute
thrombotic events as the underlying mechanism. Both cases

were notable for the variable degree of delay in presenta-
tion, as patients attributed the chest pain to local effects of
the vaccine injection. Both patients received the same
COVID-19 vaccine (mRNA-1273). Acute myocardial
infarction was not reported in the original study of this vac-
cine.' ™ There was no significant difference in thrombotic
events between the vaccinated group and placebo group.® A
search yielded only a single case report of AMI early after
injection of the same vaccine.” On the other hand, as of
March 10, 2021, among the 5 million people vaccinated
with the ChAdOx1 nCoV-19 vaccine in the European Eco-
nomic Area, 30 cases of thromboembolic events have been
reported.® It is worth noting that the ChAdOx1 nCoV-19
vaccine triggers immune response by nCoV-19 spike pro-
tein,” whereas the mRNA-1273 vaccine induces antibody
response with a lipid-nanoparticle-encapsulated mRNA.

As the COVID-19 vaccination campaign moves toward a
new phase around the world and vaccines become available
to the general public, more data will be available on safety
and potential side effects. More data on the nationwide
trends of myocardial infarction or other thrombotic events
before and after vaccination launch should be carefully
obtained and interpreted before commenting on any possi-
ble causal relationship. Furthermore, these 2 case reports
should not dampen enthusiasm for vaccination but should
raise awareness of the possibility of myocardial ischemia in
patients having shoulder pain after vaccination.
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