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a b s t r a c t

Choice of initial revascularization strategy is unclear in Covid-19 patients with acute ST-elevation
myocardial infarction (STEMI). We present clinical, angiographic profile, and response to therapy in 09
covid-19 STEMI patients. STEMI was the initial presentation in 6 and developed in first-week of covid
symptoms in 3 patients. D-dimer and C-reactive protein was raised in all. Right coronary artery was the
most common culprit artery. Five patients underwent primary-PCI. Three out of 4 patients who un-
derwent thrombolysis, required rescue-PCI. All 9 patients had high thrombus burden with total or near-
total occlusion of culprit artery and 3 of them required thrombosuction.
© 2021 Published by Elsevier B.V. on behalf of Cardiological Society of India. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Coronavirus disease 2019 (Covid-19) caused by severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2) is mainly a
respiratory illness but has variable presentation ranging from
asymptomatic to multisystem system involvement. Very little is
known about the nature of how Covid-19 infection causes injury to
the heart.1 Although acute ST-elevation myocardial infarction
(STEMI) is not a common presentation in these patients, their acute
management is challenging.1,2

We hereby described our experience of 9 cases with STEMI in
covid-19 positive patients. We aimed to evaluate incidence, clinical
presentation, angiographic findings, and clinical outcomes of STEMI
in patients with covid-19 at our center. Data were collected retro-
spectively. All patients with STEMI who were covid-19 positive at
any time prior or at the time of infarction were included in the
study. Covid-19 was confirmed with reverse tran-
scriptionepolymerase chain reaction assays (RT-PCR). Diagnosis of
STEMI was guideline defined, based on the presence of typical
symptoms associated with ST-segment elevation or new left
bundle-branch block.3 A stenosis was considered as the culprit
lesion in case of angiographic evidence of thrombotic occlusion.
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2. Case presentation

Between May 2020 to October 2020, total 686 covid-19 positive
patients were admitted and treated at our hospital. Of them, total 9
patients with STEMI were included in this study. Detail de-
mographic, clinical and laboratory profile is described in Table 1.
The mean age of patients was 55.44 years. Six (66.66%) patients had
no identifiable conventional coronary artery disease (CAD) risk
factor while 3 (33.33%) patients had one or more identifiable risk
factors. Of these 3 patients with risk factors, one who had history of
left coronary artery stenting 1 year back, presented with stent
thrombosis. D-dimer and C-reactive protein was elevated in all
patients withmean level of 2.91 ng/mL and 18.54mg/L respectively.
Mean troponin-T and creatine phosphokinase-MB (CPKMB) was
31.63 ng/mL and 53.29unit/L. On high resolution computer to-
mography chest, the CT-severity score for covid-19 was mild in all
except one who had moderate disease. Three (33.33%) patients had
ST-segment elevation in anterior precordial leads suggestive of
anterior wall myocardial infarction, 5 (55.56%) in inferior leads
suggestive of inferior wall infarction, and 1 (11.11%) in inferior and
lateral leads suggestive of inferolateral myocardial infarction. On
echocardiogram, all patients had regional wall motion abnormal-
ities correlating to electrocardiographic changes.

The three patients (number 1, 2, and 3 in table) were tested
positive RT-PCR for COVID-19 during an evaluation for fever, cough
and other nonspecific symptoms, who were at home quarantine
and on supportive treatment for covid-19. They presented with
STEMI on 4, 6 and 7th day from the onset of covid-19 symptoms.
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Table 1
Demographic, clinical and laboratory profile of all patients.

Patient serial number 1 2 3 4 5 6 7 8 9

Age 52 67 41 38 67 47 62 63 62
Sex M F M M M M M M F
Risk factors for CAD
BMI 19.7 25.6 20.2 19.8 21.6 19.5 20.9 21.3 20.7
HTN N N N N N N N N Y
Diabetes Y N N N N N Y N Y
Dyslipidemia N N N N N N N N N
Smoking Y N N N N N N N N
Family history of CAD N N N N N N N N N
CKD N N N N N N N N N
Prior CAD Y N N N N N N N N
Symptoms at the time of ST-elevation myocardial infarction
Chest pain Y Y Y Y Y Y Y Y Y
Dyspnea Y N N N Y Y Y N Y
Fever Y N Y N N N N N N
Cough Y Y N N N N N N N
ST changes in ECG AW IW IW IW IW þ PW AW IW þ LW IW AW
RWMA at admission AW IW IW IW IW þ RV AW IW þ LW IW AW
LVEF (%) 35 58 55 50 45 40 40 55 34
Troponin-T (ng/mL) 80.6 0.95 0.08 35.6 10.2 56.9 1.3 1.5 97.5
CPK-MB (Unit/L) 39 20 20 36 58 42.6 23 24 217
D-dimer (ng/mL) 9.2 3.46 2.45 1.77 1.68 0.64 0.6 1.61 4.8
CRP (mg/L) 28.5 22.7 24 12 12 19 12 13.7 23
LDH (Unit/L) 286 276 87 375 259 342 236 267 808
Spo2 (%) 90 98 95 96 97 98 98 95 92
Initial mode of

revascularization
Lyse Lyse Lyse Lyse Pri. PCI Pri. PCI Pri. PCI Pri. PCI Pri.PCI

Window period (hours) 11 3 3.5 6 8 6.5 9.5 2 18
Door to niddle/balloon time

(minutes)
35 30 45 NA 60 40 75 45 60

Coronary angiography
Culprit artery Prox. LAD Mid RCA Mid RCA Distal RCA Prox. RCA Mid LAD Prox. LCX Prox. RCA Mid LAD
Nature of culprit lesion Thrombotic, near

total
Thrombotic,
90%

Thrombotic,
90%

Thrombotic,
total

Thrombotic,
total

Thrombotic,
total

Thrombotic,
total

Thrombotic, near
total

Thrombotic,
90%

Non-culprit arteries IP IP N N IP N N N IP
HRCT Covid severity Mod. Mild Mild Mild Mild Mild Mild Mild Mild
Total ICU stay 09 03 03 04 05 04 03 02 06
Total hospital stay 25 13 12 15 20 21 16 12 21

M; male, F; female, N; absent, Y; present, BMI; body mass index, HTN; hypertension, CAD; coronary artery disease; CKD; chronic kidney diseases, LVEF; left ventricle ejection
fraction; CRP; C-reactive protein; LDH; Lactate dehydrogenase; Pri. PCI; primary percutaneous coronary intervention; LAD; left anterior descending, LCX; left circumflex, RCA;
right coronary artery, IP; insignificant plaques, HRCT; high resolution computer tomography.
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These patients were thrombolysed with Tenactiplase on admission.
Post-thrombolysis, two of these patients had persistent chest pain
and ST-elevation and underwent rescue percutaneous coronary
intervention (PCI) within 8 hours of thrombolysis. Remaining one
patient was symptom free and without any regional wall motion
abnormality on echocardiogram after thrombolysis, who under-
went coronary angiography after 2 weeks (once covid-19 report
came to be negative). One patient (number 4 in table) thrombo-
lysed for STEMI at a periphery hospital and subsequently referred
to our center for intervention in view of ongoing angina, who tested
covid-19 positive after admission at our center. The 5 patients
(number 5 to 9 in table) who were otherwise asymptomatic, pre-
sented with acute onset of chest pain and electrocardiography
changes suggestive of STEMI underwent primary PCI and later on
detected to have positive RT-PCR for covid-19.

On coronary angiography, the vessel involved were left anterior
descending artery in 3 patient, right coronary artery in 5 patients&
left circumflex artery in 1 patient. All 5 patients who underwent
primary PCI (number 5 to 9 in Table 1) had total or near-total ste-
nosis of culprit artery with high thrombus burden. Three of them
underwent thrombosuction. Following thrombosuction, remark-
able cleaning of the culprit artery (Fig. 1a and b) and immediate
improvement of symptoms was observed in these patients. Of 4
patients (number 1 to 4 in Table 1) who underwent initial throm-
bolysis, 2 were found to have total or near total stenosis and 2 had
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90% stenosis with significant thrombus load. Direct stenting was
done through right femoral artery in all patients after loading with
asprin and ticagrelor. Thrombolysis in myocardial infarction III
(TIMI III) flow was achieved in all patients. The nonculprit arteries
were either normal or had insignificant plaques. No death was re-
ported. All patients were discharged from hospital after covid-19
negative report.
3. Discussion

Viral illnesses have been associated with a number of cardio-
vascular complications including myocarditis, heart failure, acute
myocardial infarction, venous thromboembolism and cardiac
arrhythmias.4e6 Similar to other viral illnesses like middle east
respiratory syndrome coronavirus (MERS-CoV) and influenza, acute
myocardial infarction has been reported in covid-19.1,2,4,6 High
sympathetic activity, extensive systemic inflammation and cyto-
kine storm have been considered as responsible factor for plaque
rupture and thrombus formation in these viral infections.1,2,4,6,7 The
absence of conventional CAD risk factors in 60% of our STEMI pa-
tients also supports this hypothesis. An increased risk of acute
myocardial infarction with in the first 7 days of disease diagnosis
for influenza and other viruses has been reported.4 However, STEMI
has been reported as a late complication of covid-19 with a median
time of 12 days from the symptom onset of covid-19.7 Contrary to



Fig. 1. Example of a covid-19 patients with inferior wall ST-elevation myocardial infarction. Right coronary angiography showing large thrombus in proximal part (1a, arrows). After
thrombosuction, the artery get cleaned significantly with improvement in flow (1b).
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this,7 all our patients either presented in first week of covid-19
symptoms or the STEMI was their initial manifestation of covid-
19 infection.

Although the total number of STEMI patients has been
decreased during covid-19 pandamic, the management of STEMI in
covid-19 patients is really challenging specifically for the choices of
initial treatment (thrombolysis Vs PCI) and safety of health pro-
fessionals.1,7 Many experts suggested that a strategy relying on
systemic fibrinolysis is not justified, because reperfusion is not
required in a significant proportion of patients with covid-19 with
STEMI.1.2 However, at our institute we did not find any STEMI
suspected covid-19 positive patient with normal epicardial coro-
naries on angiography. We observed a large thrombus burden in all
our STEMI patients and the initial thrombolysis was failed in 3 out
of 4 patients. This observation also supports the previous reports
that thrombolysis is not justified in these patients if the facility of
primary PCI is available.3,8

4. Conclusion

Covid �19 positive are at risk of STEMI, particularly in the first
week of illness and it can be the first clinical manifestation in them
even in the absence of conventional CAD risk factors. The primary-
PCI should be the standard of care for STEMI in covid-19 confirmed
or probable patients at PCI capable hospitals.
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