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Background Coronavirus disease 2019 (COVID-19) is associated with hypercoagulability and a high rate of thrombosis. Few
cases of coronary stent thrombosis associated with COVID-19 have been reported.

Case summary In this report, we describe the case of a 65-year-old man with a history of coronary artery disease (CAD) who
was admitted following an out-of-hospital cardiac arrest related to an ST-segment elevation myocardial infarction
revealing a very late dual coronary stent thrombosis of the left anterior descending and posterior descending
arteries. Ten days prior to admission, he was diagnosed with COVID-19 pneumonia and treated with dexametha-
sone, which led to rapid clinical improvement. After resuscitation, coronary angiography revealed an acute throm-
botic occlusion in the two previous drug-eluting stents (implanted in 2010 and 2018), with a high thrombus burden.
He was successfully treated by percutaneous coronary intervention. The patient did not present any further com-
plications during his hospital stay and was transferred to a cardiac rehabilitation centre.

Discussion Dual stent thrombosis is an exceptional event highlighting the high procoagulant state promoted by coronavirus
19. This case suggests that strengthening of antithrombotic therapy in CAD patients presenting with COVID-19
should be discussed.

Keywords COVID-19 e Stent thrombosis ¢ ST-segment elevation myocardial infarction e Case report

Learning points

® Coronavirus disease 2019 (COVID-19) is associated with hypercoagulability and high rate of arterial and venous thrombosis.

® We report an exceptional case of dual stent thrombosis in a COVID 19-affected patient, highlighting the high procoagulant state promoted
by the virus.

® Clinicians should strengthen the antithrombotic therapy in coronary patients when affected by COVID-19.
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Introduction

By the end of January 2021, there were nearly 100 million reported
cases of coronavirus disease 2019 (COVID-19) worldwide, including
more than 2 million deaths.” Coronavirus disease 2019 is associated
with hypercoagulability and a high rate of thrombosis.* Few cases of
coronary stent thrombosis associated with COVID-19 have been
reported,*" We describe a patient with SARS-CoV-2 pneumonia
developing late dual stent thrombosis complicated by an out-of-hos-
pital cardiac arrest (OHCA).

Timeline

Diagnostic of COVID-19 and first

admission.

7 September

14 September to The patient is discharged.
admission + 7 days

15 September, 18:30

15 September, 20:32

Cardiac symptoms: violent chest pain.
Diagnostic of ST-segment elevation myocar-
dial infarction with an anterior and infer-

ior ST-segment elevation on
electrocardiogram.

15 September 20:42 First out-of-hospital cardiac arrest (OHCA)
on ventricular fibrillation.

Second OHCA/ventricular fibrillation (VF).

Third OHCA/VF.

A coronary angiogram shows a dual stent

15 September, 21:23

15 September, 21:27

15 September, 21:32
thrombosis in mid-left anterior descend-
ing and mid-posterior descending artery.
The patient is successfully treated by per-
cutaneous coronary intervention.

24 September to The patient is transferred to a cardiac re-

admission +9 days habilitation centre.

Case presentation

A 65-year-old man with hypertension, psoriatic arthritis treated by eta-
nercept and methotrexate, and coronary artery disease (CAD) was
admitted to our catheterization laboratory following an OHCA.
Examination revealed an ST-segment elevation myocardial infarction
(STEMI). Ten years before, the patient presented with STEMI and two
drug-eluting stents (DES) were implanted in the posterior descending
artery (PDA). Two years prior to the present admission, a DES was
implanted in the mid-left anterior descending (LAD) for de novo angina.
Left ventricular ejection fraction (LVEF) was normal. The patient was
compliant with his treatment including aspirin, etanercept, methotrex-
ate, enalapril, hydrochlorothiazide, ezetimib, atorvastatin, and verapamil.

Ten days prior to admission, he was admitted to our hospital for
dyspnoea and fever, with a diagnosis of COVID-19 interstitial

pneumonia and a positive SARS-CoV-2 reverse transcriptase-
polymerase chain reaction. Laboratory tests indicated an increase in
inflammatory markers: increased levels of fibrinogen [4.9g/L
(N<35 glL)], C-reactive protein [74mg/L (N<6mg/L)], lactate
dehydrogenase [410U/L (N <246 U/L)], and D-dimer [1874 ng/mL
(N <650ng/mL)]. Treatment with dexamethasone, oxygen supple-
mentation, and enoxaparin 4000 U bid led to fast clinical improve-
ment. One day before the OHCA, he was discharged without any
change in cardiovascular treatment. He had fully recovered
from COVID-19, the D-dimer level was normal for his age
[630 ng/mL (N < 650 ng/mL)], whereas fibrinogen was still high [3.9 g/
L (N<3.5g/L)] atdischarge.

Three hours prior to admission, the patient felt sudden chest pain.
He had no signs of shock, shortness of breath, or fever. His physical
examination findings were normal. The emergency transport service
performed an electrocardiogram (ECG) (Figure 1), which indicated
anterior and inferior ST-segment elevation with Q waves in the an-
terior and inferior leads. Immediately after the ECG, cardiac arrest
due to ventricular fibrillation (VF) was noted and was terminated by
external electric defibrillation (Figure 2). Two recurrences of VF were
observed and immediately reduced by two external electric defibril-
lations, and the patient was transferred to the catheterization labora-
tory. Coronary angiography revealed an acute thrombotic occlusion
in the LAD DES and an acute thrombotic occlusion in the PDA DES
(Figure 3A and C). Coronary flow was rapidly restored by percutan-
eous coronary intervention (PCI) resulting in two DES implanted in
mid-LAD and PDA with a resolution of chest pain and ST-segment
elevation (Figure 3B and D, and Videos 1 and 2). No thrombus aspir-
ation was performed according to current ESC guidelines® since the
vessel was open after guide wire insertion. The patient did not ex-
perience VF recurrence after angioplasty. Echocardiography showed
large anterior apical and inferior akinesia with a reduced LVEF of
25%. Laboratory tests indicated a decrease in previous inflammatory
markers: fibrinogen (3.8g/L), C-reactive protein (2mg/L), and D-
dimer (630 ng/mL). An increase in platelet count was observed be-
tween the first hospitalization for COVID-19 and the admission for
OHCA, with a peak >400.10°/L (precise count was impossible be-
cause of platelet aggregates). Von Willebrand factor activity was very
high (>480%), as was von Willebrand factor antigen (361%).

Intravenous antiplatelet therapy was initiated during PCl with can-
grelor, replaced by ticagrelor after PCl, whereas aspirin was contin-
ued without interruption. During hospitalization, anticoagulant
therapy was initiated, initially with unfractionated heparin, then with
enoxaparin, and finally with apixaban because of atrial fibrillation
onset. Ticagrelor was switched to clopidogrel according to ESC
guidelines,” since it is not recommended as part of triple antithrom-
botic therapy with aspirin and oral anticoagulation (class Ill), and clo-
pidogrel is the P2Y12 inhibitor of choice. At the time of PC,
adjunctive tirofiban was discussed because of a large thrombus (Class
llain STEMI ESC guidelines”), but finally avoided because of rib frac-
tures during cardiopulmonary resuscitation. At discharge, the antith-
rombotic regimen was aspirin 75 mg, clopidogrel 75 mg, and apixaban
5mg bid for 1 month since the patient had equal bleeding (HAS-
BLED score = 3) and ischaemic risks (CHA;DS,-VASc = 3). At 1
month, 24-h ECG monitoring found no recurrence of atrial
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Figure | Initial electrocardiogram.
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Figure 2 Electrocardiogram with the first episode of ventricular fibrillation.

fibrillation. Apixaban was stopped. Dual antiplatelet therapy (DAPT)
should be continued in the long term according to ESC guidelines.7

A temporary wearable defibrillator LifeVest (Zoll®, Pittsburgh, PA,
USA) was proposed to the patient at discharge for 6 weeks rather
than an implantable cardioverter-defibrillator since he had no recur-
rent VF after revascularization (ESC guidelines, class IIb). Six weeks
later, since LVEF was still low (<35%) despite optimal medical ther-
apy, internal cardioverter defibrillator implantation was recom-
mended to the patient (ESC guidelines, class I”). The patient did not
present any further complications during his hospital stay and was
transferred to a cardiac rehabilitation centre. Written informed con-
sent was obtained from the patient.

Discussion

A sustained prothrombotic state with high prevalence of both ven-
ous® and arterial thrombotic events® has been described during
COVID-19. Cytokine storm occurs 5-10days after the onset of

symptoms, resulting in endothelial injury, activation of the coagulation
cascade, and platelet activation. The presence of a coronary stent
should be considered as a local stasis factor, which would complete
the Virchow triad. Indeed, several cases of stent thrombosis have
been reported during the COVID-19 pandemic.‘Fé Even though late
stent thrombosis is rare (0.5-1% and 0.2-2% per year).£ an increased
incidence of stent thrombosis was observed in a high-volume centre
in Spain.* To our knowledge, no dual stent thrombosis during
COVID-19 has been reported and dual stent thrombosis is a very
rare event. In our monocentre stent thrombosis registry (January
2000 to December 2019), 122 patients presented with stent throm-
bosis: only one presented with dual stent thrombosis (unpublished
data).

In the present case, an increase in inflammatory markers was found
initially, at the time of COVID-19 hospitalization. Before the first hos-
pitalization discharge, i.e. 3 days prior to OHCA and myocardial in-
farction, a decrease in inflammatory markers was observed, whereas
platelet count increased greatly with formation of platelet aggregates.
At the time of OHCA, no marked infllmmatory syndrome was
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Figure 3 Coronary angiography. (A) Stent thrombosis of mid-left anterior descending artery. (B) Left anterior descending artery after percutan-
eous coronary intervention. (C) Stent thrombosis of posterior descending artery. (D) Post-descending artery after percutaneous coronary interven-

tion. White arrows show the sites of stent thrombosis.

found, but von Willebrand factor activity and antigen were increased.
Interestingly, even though STEMI may be associated with infec-
tions,”'°
Data concerning the time required for normalization of the coagula-
tion cascade in COVID-treated patients is not currently available.”
However, different societies'® recommend serial monitoring of plate-
let count, prothrombin time, activated partial thromboplastin time,
D-dimer and fibrinogen in hospitalized COVID-19 patients to guide
further anticoagulant strategies. The addition of extended antithrom-
botic treatment at discharge in patients with COVID-19 and previous
coronary disease is not currently recommended. Data on the optimal
duration and method of anticoagulation for COVID-19 patients post-

it is not always associated with severe biological sepsis.11

discharge are currently not available. However, numerous random-
ized studies are ongoing (e.g. NCT04508439, NCT04372589). Our

case emphasizes the high procoagulant state related to COVID-19
and thus raises the issue of an extended (post-discharge) antithrom-
botic treatment, which could reduce the risk of ischaemic events, at
the cost of increase in bleeding events. Pending specific data on
COVID-19, it is reasonable to employ individualized risk stratification
for both thrombotic and haemorrhagic risks.

Before OHCA, the patient was on single antiplatelet therapy since
it was 2 years after his last PCl for de novo angina. According to ESC
guidelines on DAPT interruption,14 in patients with stable CAD who
have tolerated DAPT without a bleeding complication and who are
at low bleeding but high thrombotic risk, continuation of DAPT with
clopidogrel for >6months and <30months may be considered.*
Since the patient had a low bleeding risk (PRECISE-DAPT score =
16) and a high thrombotic risk (age > 65 years, prior spontaneous
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Video | Angiogram and percutaneous coronary intervention of
the left anterior descending artery.

acute myocardial infarction and multivessel CAD), DAPT could have
been extended up to 30 months (class IIb). However, in the setting of
COVID-19, no data on the optimal antiplatelet therapy for COVID-
19 patients with previous CAD are currently available.

Other factors such as delayed stent endothelialization with uncov-
ered struts, late stent malapposition, or underexpansion, or neoa-
therosclerosis plaque rupture may be implicated in stent thrombosis.
Here, no intravascular optical coherence tomography was
performed, but it seems unlikely that concomitant thrombosis of
two stents was due to the stents, but rather to a profoundly pro-
thrombotic state with a significant thrombus burden triggered by
COVID-19. We believe that COVID-19 triggered very late dual-stent
thrombosis in this patient rather than local stent-related factors, even
in the absence of clear evidence. A direct connection between
COVID-19 and stent thrombosis cannot be made without being
questioned, but there is now bedside evidence for a unique hyper-
coagulable state in COVID-19 leading to both arterial and venous
thrombosis.

Conclusion

This case emphasizes the high thrombotic risk in COVID-19 patients
and suggests that strengthening of antithrombotic therapy in CAD
patients presenting with COVID-19 should be discussed.
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