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SUMMARY
Since the start of the COVID- 19 pandemic, several 
cases have reported extensive multivessel coronary 
thrombosis as a cardiovascular manifestation of SARS- 
CoV- 2 infection. This case describes a patient who 
developed non- ST elevation myocardial infarction 
during hospitalization for acute hypoxic respiratory 
failure due to COVID- 19. We review the immediate 
and delayed revascularisation strategies of culprit and 
non- culprit lesions in the setting of high intracoronary 
thrombus burden induced by SARS- CoV- 2. Successful 
percutaneous intervention and stenting of a culprit 
lesion and resolution of an intracoronary thrombus using 
a delayed strategy of lesion passivation with adjuvant 
pharmacotherapy are demonstrated on index and follow- 
up angiography.

BACKGROUND
COVID- 19- associated coagulopathy has accentu-
ated the large intracoronary thrombus (ICT) burden 
that is often seen among patients undergoing angi-
ography for acute coronary syndromes (ACS). 
Through mechanisms that are poorly understood, 
the virus induces a prothrombotic milieu that leads 
to the emergence of post infectious microvascular 
and macrovascular thrombi.1–4 Treatment of patients 
with coincident diagnoses of ACS and COVID- 19 is 
challenging because of uncertain disease pathophys-
iology. Selection of an appropriate revascularisation 
strategy depends on the grade of thrombus burden, 
degree of intracoronary occlusion, preservation 
of distal flow, duration of thrombus presence, 
anatomical considerations and clinical status. Low 
thrombus burden can be approached with manual 
aspiration or thrombectomy which obviates the 
need for further angioplasty or stenting. Thrombus 
removal or dissolution by such means may not be 
sufficient when high thrombus burden is present. 
In these cases, percutaneous coronary intervention 
(PCI) or lesion passivation with adjuvant pharma-
cotherapy followed by delayed coronary stenting 
may be necessary to re- establish anterograde flow.

CASE PRESENTATION
A 64- year- old man with chronic lymphocytic 
leukaemia, chronic obstructive pulmonary disease, 
smoking history and hyperlipidaemia, was initially 
treated for mild- to- moderate COVID- 19 with 
bamlanivimab and discharged home. COVID- 19 
was diagnosed by nasopharyngeal swab RT- PCR 
testing. Due to progressive dyspnoea, he returned 
to the hospital and was admitted for hypoxic 
respiratory failure further complicated by diffuse 

interstitial fibrosis and acute respiratory distress 
syndrome. He required therapy with convalescent 
plasma, dexamethasone, remdesivir, supplemental 
oxygen and broad- spectrum antibiotics. Later into 
his hospitalisation, the patient developed acute 
onset chest pain with ECG showing minimal infe-
rior ST segment elevations. He characterised his 
chest pain as a non- exertional, substernal pressure, 
accompanied by radiation to upper extremities, 
that subsided spontaneously after 30 min. Relevant 
cardiac history included a nuclear stress test 1 year 
prior to presentation that did not identify any fixed 
or reversible perfusion defects. The patient was 
transferred to our tertiary care facility for further 
evaluation of ACS. Intake vitals were unremark-
able and physical examination was notable only for 
trace bibasilar crackles. Repeat ECG showed reso-
lution of prior nonspecific ST segment changes with 
persistence of a T wave inversion in V3 (figure 1).

INVESTIGATIONS
Cardiac and procoagulant biomarkers were 
elevated. High sensitivity troponin I reached a peak 
value of 3.367 ng/dL, D- dimer level was measured 
at 1.07 µg/mL, prothrombin time was 14.9 s, acti-
vated partial thromboplastin time was 36 s and 
international normalised ratio was 1.2. Trans-
thoracic echocardiography revealed a preserved 
left ventricular ejection fraction of 56% without 
evidence of diastolic dysfunction. The patient was 
diagnosed with non- ST segment elevation myocar-
dial infarction and was treated with loading and 
maintenance doses of oral aspirin and intravenous 
unfractionated heparin in anticipation of coronary 
angiography. Left heart catheterisation identified 
right dominant circulation, and severe multivessel 
disease comprising 70% stenosis of the mid LAD, 
80% stenosis of the distal LAD and 70% stenosis of 
the RCA with high- grade thrombus burden.

TREATMENT
Successful Fractional Flow Reserve- guided angio-
plasty and drug- eluting stenting of the mid and 
distal left anterior descending artery was performed 
with postintervention TIMI 3 flow (figure 2). In lieu 
of coronary angioplasty, the right coronary artery 
thrombus measuring 8 mm × 3.6 mm was treated 
pharmacologically with oral aspirin, ticagrelor and 
apixaban with plans to repeat angiography in 4–6 
weeks.

OUTCOME AND FOLLOW-UP
Follow- up angiography 6 weeks later revealed non- 
obstructive RCA disease with complete resolution 
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of thrombus with anticoagulation (figure 3). The mid RCA was 
40% stenosed and optical coherence tomography revealed a 
cross- sectional area of 4.5 mm2 with mild aneurysmal dilation 
and no calcium or thrombus present. Aspirin was discontinued 
and the patient was instructed to continue dual therapy with 
ticagrelor and apixaban for at least 1 more month at which time 
replacement of apixaban with aspirin would be deliberated.

DISCUSSION
Clinical practice guidelines for management of non- ST- segment 
acute coronary syndromes (NSTE- ACS) advocate for treatment 
with PCI.5 An immediate invasive strategy (<2 hours) is recom-
mended for very high risk patients such as those with haemo-
dynamic instability or life- threatening arrhythmias, whereas less 
acute patients should undergo a selective invasive (<72 hours) 
approach with initial deferral of PCI. A delayed strategy may be 
augmented with adjuvant antiplatelet therapy and anticoagula-
tion which serves to reduce thrombus evolution prior to index 
angiography.5 6 Special consideration must be given to patients 
in whom index angiography reveals a high- grade thrombus 
burden in the infarct- related artery or non- culprit vessels.6 Such 
patients are at an increased risk of distal embolisation with inter-
ventional revascularisation. There is also concern for microvas-
cular obstruction, periprocedural complications and no- reflow/
slow- flow phenomenon.6 7 These adverse outcomes can be 
attenuated with preventative strategies such as pharmacological 
pretreatment, percutaneous catheter aspiration, thrombectomy, 
embolic protection devices, ultrasound enhanced thrombolysis 
or deferred coronary stenting.8–11

Selection of appropriate management relies on a review of 
multiple factors. The timing of PCI is heavily influenced by a 
graded assessment of thrombus burden, coronary anatomy and 
duration of thrombus presence. Longstanding thrombus can be 
refractory to instrumentation because of strong intimal adher-
ence stemming from different variants of fibrin deposition at the 
time of thrombogenesis.10 12 This may necessitate pharmacolog-
ical thrombus dissolution prior to attempted device- mediated 
extraction. The TIMI thrombus grading system was formulated 
in order to evaluate thrombus burden based on visual angio-
graphic assessment and can help guide management decisions 
before and during intervention.10–12 High thrombus burden may 
often preclude immediate revascularisation due to the aforemen-
tioned complications and an interim period of adjunctive anti-
platelet/antithrombotic therapy with deferred stenting may offer 
more favourable outcomes.9 10 13 14

In our patient, angiography revealed severe multivessel disease 
and the mid and distal LAD was treated with FFR guided angio-
plasty and drug- eluting stenting. The therapeutic rationale for 
deferred angioplasty of the RCA lesion was the presence of TIMI 
grade 4 thrombus burden and preserved TIMI 3 distal flow, in 
the context of the prothrombotic milieu that has been associ-
ated with SARS- CoV- 2 infection.1 2 15 16 The most important 
underlying risk factor for formation of such thrombus is the 
hypercoagulable state induced by SARS- CoV- 2 infection. Given 
the diagnosis of COVID- 19 1 month prior to NSTE- ACS, it 
was presumed that the ICT had been present for several weeks 
and was likely well evolved. The pathophysiology underlying 
the hypercoagulable state in COVID- 19 is poorly understood; 
however, it is believed that a severe inflammatory response trig-
gers a dysfunctional cascade of inflammatory thrombosis that 
initially occurs in the pulmonary vasculature.15 16 In some cases, 
this is followed by a generalised coagulopathy that involves the 
epicardial and subepicardial vessels leading to extensive coronary 
thrombosis.1–4 There have been reports of an increased preva-
lence of ACS in patients with COVID- 19 as well as increased 
mortality from cardiovascular causes that may be related to high 
grade ICT burden.1 17–19 Despite inconclusive evidence for the 
efficacy of anticoagulation in COVID- 19- associated coagulop-
athy,1–4 15 16 our patient was successfully treated with apixaban in 
addition to dual antiplatelet therapy.

Most studies on deferred PCI in the setting of high thrombus 
burden have focused on patients with ST elevation myocar-
dial infarction (STEMI); however, similar principles apply to 
all patients with ACS. To date, randomised controlled trials 
(RCTs) have yet to provide definitive evidence for any benefit of 

Figure 1 ECG on initial presentation revealing normal sinus rythm 
with subtle ST elevations in leads II, III and aVF.

Figure 2 Index angiography of the right coronary artery revealing 
a large mid thrombus on left anterior oblique (A) and right anterior 
oblique cranial (B) views.

Figure 3 Repeat angipgraphy after 6 weeks of aspirin, ticagrelor and 
apixaban revealing complete resolution of the thrombus on left anterior 
oblique (A) and posterior anterior cranial (B) views.
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deferred PCI in patients with STEMI with respect to hard clin-
ical endpoints.8 13 14 18 Select patients with preserved TIMI 2–3 
flow, high thrombus burden, long lesion length (>24 mm) and 
high risk features for slow flow, are most likely to benefit from 
a procrastinated approach.8 13 The optimal time of deferment 
is another equivocal issue. In most published RCTs, the usual 
time elapsed since index angiography is 24–72 hours, but some 
studies have postponed secondary PCI for up to 30 days.8 13

Learning points

 ► Multivessel coronary thrombosis triggered by a severe 
inflammatory response is a significant cardiovascular 
manifestation of COVID- 19.

 ► Selecting an appropriate revascularisation strategy 
in the setting of high intracoronary thrombus burden 
requires weighing the advantages and pitfalls of deferred 
percutaneous coronary intervention compared with 
immediate revascularisation.

 ► Advantages of deferral include thrombus dissolution, 
enhanced microvascular flow, reduction of vasospasm 
facilitating better stent sizing, prevention of distal 
embolisation, avoidance of no- reflow, improved myocardial 
salvage and possibly negating the need for subsequent 
stenting.

 ► The pitfalls of deferral may include prolonged hospitalisation, 
increased financial burden, the need to undergo two 
procedures, reocclusion and increased bleeding risk from 
prolonged anticoagulation.

 ► Select patients with preserved TIMI 2–3 flow, high thrombus 
burden, long lesion length (>24 mm), and high risk features 
for slow flow, are most likely to benefit from a procrastinated 
approach.
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