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1 | INTRODUCTION

Carl Semaan MD?'?

| Thibaud Genet MD? |

Abstract

Important health resources are dedicated worldwide to the management of COVID-
19. This new disease, due to its large diffusion, may significantly hamper the progno-
sis of other pathologies, such as ST-segment elevation myocardial infarction (STEMI)
because of (a) a possible direct negative impact and (b) shortage of first response
medical resources and increased delays to reperfusion. We report the case of a
68-year-old man admitted for anterior STEMI and asymptomatic COVID-19. Due to
extended transportation delays to a cathlab, he received intravenous fibrinolytic ther-
apy, which failed. Reperfusion was achieved with rescue coronary angioplasty, but
the patient experienced two episodes of acute stent thrombosis at 2- and 36-hr
following admission and despite optimal medical therapy. He finally died because of
cardiogenic shock. This raises concerns about a possible increase in platelet
aggregability associated with COVID-19 leading to an increased risk of stent throm-
bosis, particularly in the context of STEMI. This pleads for the promotion of primary
coronary angioplasty as the first-choice revascularization technique in this population
and the use of new generation P2Y12 inhibitors. In addition, the use of GPIlb/Illa
inhibitors may be considered in every STEMI patient with COVID-19 to prevent the
risk of acute stent thrombosis.
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negative impact in ST-segment elevation myocardial infarction

(STEMI) patients, with more subjects experiencing acute heart failure.?

COVID-19 spreads rapidly worldwide and has disastrous conse-
quences in most countries. But while more and more medical
resources are dedicated to the management of COVID-19 patients,
intensive cardiac care units still receive patients with acute coronary
syndromes (ACS).

Recent publications reported that there were evidence of myo-
cardial injury associated with SARS-CoV-2 infection, associated with
increased mortality, independently of others risk factors of COVID-

19's negative outcomes. Yet, COVID-19 is expected to have a direct

Its association with the containment measures may further worsen
the prognosis of these patients due to an increase in the delay from
the onset of symptoms to first-medical contact (FMC), the shortage of
first response medical resources and increased delays from FMC to
primary percutaneous coronary intervention (PCl) as most emergency
medical transport resources are dedicated to COVID-19 patients'
management. This was confirmed by Tam et al. who reported longer
delays from the onset of symptoms to FMC (318 vs. 82.5 min), door
to device (110 vs. 84.5 min), and cathlab arrival to device (33 vs.
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20.5 min) compared to pre-pandemic activity.® Due to these increased
delays, use of intravenous fibrinolytic therapy in STEMI is more often
encouraged.*®

But regarding the widespread of COVID-19 and the fact that
many patients may be asymptomatic, this strategy may expose to sig-
nificant worst outcomes in patients combining STEMI and COVID-19.

We report here the case of a patient admitted for acute anterior
STEMI and who was secondarily diagnosed with COVID-19.

2 | CASE REPORT

On March 31, a 68-year-old diabetic male presented with a 4 hr acute
chest pain lasting in a non-cathlab equipped hospital. He was diag-
nosed with anterior STEMI and immediately received dual antiplatelet
therapy (DAPT) combining ticagrelor 180 mg and aspirin 250 mg
linked with a bolus of intravenous unfractionated heparin. Because of
an anticipated extended delay to primary PCI due to the mobilization
of all available transportation resources for COVID-19 patients,
intravenous fibrinolytic therapy with tenecteplase was proposed. As
recommended, after the onset of thrombolysis, emergency transporta-
tion to a cathlab-equipped hospital was performed. Upon admission in
the cathlab, rescue PCI of the proximal left anterior descending artery
(LAD) with stent implantation was performed due to persistent coro-
nary occlusion. Two hours later, the patient presented recurrent chest
pain, nonsustained ventricular tachycardia and cardiogenic shock. A
new emergency coronary angiography revealed acute LAD stent
thrombosis that was treated with catheter thrombectomy and balloon
angioplasty. DAPT was modified, replacing ticagrelor by prasugrel
(with 60 mg loading dose). Left ventricle ejection fraction was esti-
mated at 15%. Inotropic support combining dobutamine infusion and

FIGURE 1 Coronary angiography image showing extensive
proximal left anterior descending coronary artery stent thrombosis
(caudal left-anterior-oblique view)

intra-aortic balloon pump was started as well as therapeutic anti-
coagulation with intravenous unfractionated heparin.

Because of an early home self-controlled low body temperature
at 34°C (94 °F), SARS-CoV-2 PCR from nose swab was performed
and confirmed COVID-19 infection. Of note, at admission, body tem-
perature had normalized, no other sign of infection was noted, and
biology only revealed mild leucocytes elevation (14.3 G/L, N < 10),
mild C-reactive protein elevation (33.5 mg/L, N < 5) and moderate
fibrinogen elevation (5.75 g/L, N < 4).

Thirty-six hours later, while the patient was still free from
COVID-19 symptoms, he presented a new episode of chest pain with
reappearance of ST-segment elevation on ECG despite DAPT and
therapeutic intravenous unfractionated heparin therapy. Emergency
coronary angiography revealed a recurrence of extensive LAD stent
thrombosis (see Figure 1). Catheter thrombectomy confirmed the
massive thrombotic burden but failed to provide efficient reperfusion
due to refractory no reflow. The patient finally died 24 hr later from
hemodynamic deterioration.

3 | DISCUSSION

Beside the post-fibrinolysis coagulation rebound that may induce
acute coronary reocclusion,® we hypothesized that SARS-CoV-2
infection may have played a role in this unfavorable evolution.
COVID-19 has significant impacts on patients coagulation.” Yet,
there is to date no description of COVID-19 impact on platelet func-
tion apart from the sepsis-associated intravascular disseminated
coagulopathy with thrombocytopenia in case of severe infection.® In
this case combining asymptomatic COVID-19 and STEMI, despite
up-to-date optimal antithrombotic medical therapy, there seems to
be an increase in the risk of stent thrombosis due to a possible
excessive platelet aggregability. Considering the incidence of
COVID-19 that is raising worldwide and the high prevalence of coro-
nary artery disease, we may be exposed to a significant number of
cases of patients experiencing STEMI and COVID-19 at the same
time. We may even expect an increase in the incidence of STEMI as
it is well accepted that acute viral infection increases the risk of
acute myocardial infarction, mainly through acute inflammation and
endothelial dysfunction.”° Thus, this case and epidemiologic evi-
dences raise concerns about a strategy that would favor intravenous
fibrinolytic therapy over timely primary PCI as: (a) COVID-19 may
reduce the efficacy of fibrinolytic therapy, (b) the combination of
COVID-19 and fibrinolytic therapy may further increase the risk of
subsequent stent thrombosis.

We propose that (a) timely primary PCl remains the first choice
over fibrinolytic therapy in STEMI patients, which means that primary
care organization must still prioritize emergency transportation of
STEMI patients to cathlabs in order to avoid extensive myocardial
necrosis, (b) physicians in charge should prefer new generation P2Y12
inhibitors to clopidogrel, according to ACC/AHA and ESC guidelines,
and (c) post-primary PCl and stent implantation GPIIb/llla inhibitors
therapy may be considered in every patient with STEMI and
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suspected COVID-19 infection, even without high thrombotic burden,
to prevent the risk of acute stent thrombosis.

Of course, we need data from large registries to confirm this

4
suspected increased risk of stent thrombosis in these patients com-
bining STEMI and COVID-19 and this report aims mainly to draw
attention toward this particular situation that may become more and
more frequent in our cardiology units. >
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