
how long this status persists, making COVID-19 a risk factor for subsequent CVDs, is
still an unresolved question. In this regard, continuous monitoring of these pts and
larger future studies will be essential.

405 Myopericarditis after SARS-CoV-2 MRNA vaccination: casual or causal
relationship?

Michele Golino1, Claudio Licciardello1, Federica Matteo1, Fulvio Lorenzo
Francesco Giovenzana1, Cinzia Franzosi1, Federico Blasi1, Paola Genoni1,
Fancesca Seganfreddo1, Cristina Cadonati1, Matteo Morello1, Sara Elena Di Martino2,
Jacopo Marazzato1, Fabio Angeli2,3, and Roberto De Ponti1,2
1Department of Heart and Vessels, University of Insubria, Varese, Italy, 2Department
of Medicine and Surgery, University of Insubria, Varese, Italy, and 3Department of
Medicine and Cardiopulmonary Rehabilitation, Maugeri Care and Research Institutes,
Tradate, Varese, Italy

Aims: Myopericarditis have been reported as rare event after SARS-CoV-2 vaccination
with mRNA-1273 and BNT162b2. However, these data referred to the month of May
2021, when only a few people under the age of 30 had been vaccinated. The aim was
to report cases diagnosed with myopericarditis short after vaccination admitted to
our hospital.
Methods and results: An observational study was performed recording all cases of
patients (pts) hospitalized for myopericarditis which occurred within 14 days of SARS-
CoV-2 mRNA vaccination. From June to August 2021, 12 pts were hospitalized for
myopericarditis; four of them (33%) were young male pts (296 12 years old) with no
history of CVDs or SARS-CoV-2 infection but with a recent second dose of Covid-19
mRNA-1273 vaccine (mean interval from the injection 36 2 days). ECG showed dif-
fuse ST-segment elevation without specularity (Figure 1). SARS-CoV-2 molecular swab
tested negative; laboratory (lab) test showed a slight increase of white blood cells
(11 2676 1047 108/l) and a marked increase of C-reactive protein (786 79mg/l),
troponin T (1796 179 ng/l), and Nt-proBNP (8766 198 ng/l); transthoracic echocar-
diogram showed normal left ventricle ejection fraction (mean 556 3%) and in one
case only mild pericardial effusion; chest X-ray showed pleural effusion in one case
only. Pts were then hospitalized for an average of 76 2 days and an anti-
inflammatory therapy based on acetylsalicylic acid and colchicine (in one case also
with cortisone) was established. In the following days, pts gradually recovered and
were discharged home. After 10 days, two pts underwent a cardiac magnetic reso-
nance imaging (cMRI) revealing myocardial oedema and late gadolinium
enhancement in the subepicardial and midmyocardium, along the basal and mid-
apical lateral wall; due to relative contraindications, the same examination was
scheduled later for the other two pts. These cases deserve specific considerations on
the causal relationship between heart inflammation and SARS-CoV-2 mRNA vaccines.
Among the various pathophysiological hypothesis there is the high levels of antibod-
ies that mRNA vaccines can generate in young male subjects or the consideration of
mRNA as a natural adjuvant capable of activating disproportionately the innate im-
mune system; in both cases, the result is an immune overreaction that can affect
various organs including the heart.

Conclusions: Although the number of our cases is small and all pts recovered in a
short time, the timing of symptoms and the similarities in clinical findings and lab
characteristics call for further investigations.

659 Myocardial infarcion and ischaemic stroke in a COVID-19 patient: nothing
happens by chance

Antonio Ianniciello, Emilio Attena, Ambra Uccello, Valentina Maria Caso, Paolo Golino,
and Vincenzo Russo
AORN Ospedali dei Colli—Ospedale Monaldi, Italy

A 68-years-old man, affected by arterial hypertension in treatment with angiotensin-
receptor blocker (cardesartan 32mg), was admitted to emergency department for
fever and dyspnoea. The molecular swab for SARS-CoV-2 was positive. Chest CT
showed bilateral interstitial pneumonia with Chung severity score index 15/20. The
laboratory examinations showed: PCR 21mg/dl, IL-6 17 pg/ml, D-dimer 374 ng/ml,
lymphopenia, glycaemia 218mg/dl, total cholesterol 245mg/dl. At COVID-19 diagno-
sis he started the following therapy: Azithromycin 500mg once a day,
Methylprednisolone 20mg twice a day, Remdesivir 200mg once a day, Enoxaparin
6000 UI twice a day, Insulin Lispro 6/8/8 UI three times a day, High FlowNasal
Cannula (FiO2 45%). No lipid-lowering therapy was prescribed. During the hospitaliza-
tion, the patient experienced a progressive improvement in clinical and laboratory
parameters. On the 28th day, there was a sudden worsening of dyspnoea with evi-
dence of ST-elevation in DI, aVL, V2–V6 leads. A primary percutaneous coronary
intervention at COVID-19 HUB hospital (2.9 km away) was required. Because of mas-
sive demand for emergency vehicles, the patient was admitted to the Chat Lab 3 h
and 23min later. Due to evidence of critical stenosis of the proximal and intermedi-
ate left anterior descending artery, a PTCA with stenting was performed. 12 h later,
the patient developed left hemiplegia (NIHSS score: 7). The brain CT revealed an
acute right frontal ischaemic lesion; no indication to fibrinolysis was given by the
consultant neurologist. Our case report describes the rare concomitance of two
thrombotic events in a COVID-19 patient with many cardiovascular risk factors, offer-
ing the opportunity to underline the need of their appropriate treatment during the
hospitalization for SARS-CoV-2 infection. Moreover, a dedicated treatment pathways
should be provided for COVID-19 patients in order to ensure the timely and correct
application of the protocols suggested by the international guidelines.

659 Figure 1 ECG performed at the onset of acute dyspnoea.

G92 Abstracts



777 Prehospital ECG in patients with acute myocardial infarction during the
COVID-19 pandemic

Attilio Leone, Marisa Avvedimento, Domenico Angellotti, Fiorenzo Simonetti,
Cristina Iapicca, Nicola Verde, Lina Manzi, Mario Enrico Canonico, Alessandra Spinelli,
Anna Franzone, Raffaele Piccolo, and Giovanni Esposito
Department of Advanced Biomedical Sciences, University of Naples Federico II, Italy

Aims: Primary percutaneous coronary intervention (PCI) represents the preferred re-
vascularization strategy among patients with acute ST-segment elevation myocardial
infarction (STEMI). A decline in the rates of primary PCI has been observed globally
during the outbreak of coronavirus disease-19 (COVID-19). Fear of exposure to in-
hospital infection has been hypothesized as the main mechanism of this phenome-
non, also contributing to a delayed presentation of patients with STEMI. However, a
formal assessment of initial electrocardiograms (ECGs) among STEMI patients during
the COVID-19 pandemic is still lacking. We therefore compared pre-hospital ECGs of
STEMI patients hospitalized in Italy after the first reported case of COVID-19 on 21
February 2020 with data from the same period in 2019 to identifying potential
changes between the two periods.
Methods and results: Prehospital ECGs were obtained from the STEMI care network
in the Campania region. Deidentified ECGs were analysed by two expert reviewers
who were blinded to date of recording. Pathological Q-waves were defined as a Q-
wave with a duration �40ms and/or depth �25% of the R-wave in the same lead or
the presence of a Q-wave equivalent. These criteria have been shown to be associ-
ated with final infarct size at cardiac magnetic resonance. For all conventional
STEMI, the timing of STEMI onset was estimated with the Anderson-Wilkins (AW)
acuteness score, ranging from 1 (least acute) to 4 (most acute). From 21 February
2020 to 16 April 2020, a total of 3239 pre-hospital ECGs were recorded by the emer-
gency medical system and 167 (5.15%) were classified as STEMI. During the same
period in 2019, 3505 pre-hospital ECGs were recorded, and 196 (5.59%) were classi-
fied as STEMI. There was no difference between the two study periods in terms of
age, gender, type, and location of STEMI (Table 1). Pathological Q-waves were pre-
sent in 54.5% of ECGs recorded during the COVID-19 period compared with 22.1% of
ECGs recorded in the same period in 2019 (risk difference 32.3, 95% confidence inter-
vals [CI]: 21.2–43.5 percentage points). There was also an increase in the mean
number of Q-waves during the COVID-19 compared with the control period (1.4 vs.
0.9; P< 0.001). These findings remained similar when QS- and qR complexes were
analysed separately. Consistently, the AW score was significantly lower during the
COVID-19 period (2.4 vs. 2.8; P< 0.001).
Conclusions: Prehospital ECGs of STEMI patients during the COVID-19 pandemic pre-
sented more frequently with signs of late ischemia compared with the equivalent
period in 2019. Approximately, one out of two patients had already pathological Q-
waves in the initial ECG. The AW acuteness score is superior to patient history (his-
torical timing) in predicting myocardial salvage and mortality after reperfusion in
STEMI patients, thus explaining the higher mortality rate and the increased risk of
infarct-related complications observed during the COVID-19 pandemic.

394 Incidence and prevalence of acute myocarditis and pericarditis prior to
and during COVID-19 pandemic

Roberto Licordari1, Chrysanthos Grigoratos2, Giancarlo Todiere2, Andrea Barison2,
Antonio Micari1, Gianluca Di Bella1, and Giovanni Donato Aquaro2
1Università degli Studi di Messina, Messina, Italy, and 2Fondazione Toscana Gabriele
Monasterio—CNR, Pisa, Italy

Aims: Myocarditis and pericarditis have been proposed to account for a proportion of
cardiac injury during SARS-CoV-2 infection. During the COVID-19 pandemic, it is rea-
sonable to expect an increasing trend in incidence of this acute inflammatory cardiac
diseases. To examine the incidence and prevalence of inflammatory heart disorders
prior to and during the COVID-19 pandemic.

Methods and results: This is a retrospective cohort study examining the incidence
and prevalence of acute inflammatory heart diseases (myocarditis, pericarditis) in
provinces of Pisa, Lucca and Livorno (total population of 11421285 inhabitants) in
two time-intervals: (i) prior to (PRECOVID, from 1 June 2018 to 31 May 2019) and (ii)
during the COVID-19 pandemic (COVID, from 1 June 2020 to May 2021). Overall 259
cases of inflammatory heart disease (myocarditis and/or pericarditis) occurred in the
areas of interest. The annual incidence was of 11.3 cases per 100 000 inhabitants.
Particularly, 138 cases occurred in the PRECOVID, and 121 in the COVID period. The
annual incidence of inflammatory heart disease was not significantly different (12.1/
100 000 in PRECOVID vs. 10.3/100 000 in COVID; P¼ 0.22). The annual incidence of
acute myocarditis was significantly higher in PRECOVID than in the COVID: respec-
tively, 8.1/100 000/year vs. 5.9/100 000 year (P¼ 0.047), consisting in a net
reduction of 27% of cases. Particularly the incidence of myocarditis was significantly
lower in COVID than in PRECOVID in the class of age 18–24 (P¼ 0.048) (Figure). The
annual incidence of pericarditis was not significantly different (4.03/100 000 vs.
4.47/100 000; P¼ 0.61).
Conclusions: Despite a possible etiologic role of SARS-CoV-2 and an expectable in-
creased incidence of myocarditis and pericarditis, data suggest a decrease of acute
myocarditis and a stable incidence pericarditis and both diseases.

264 Cardiac and pulmonary sequelae after COVID-19 pneumonia: a case series

Jacopo Marazzato1, Fabio Angeli2, Paolo Verdecchia3, Sergio Masnaghetti2, Dina Visca2,
Antonella Mancinelli1, Michele Golino1, and Roberto De Ponti1
1Department of Medicine and Surgery, University of Insubria, Varese, Italy, 2Istituti
Scientifici Maugeri, ICS, Italy, and 3Fondazione Umbra Cuore e Ipertensione—ONLUS
and Division of Cardiology, Hospital S. Maria della Misericordia, Perugia, Italy

Aims: Although the new coronavirus (SARS-CoV-2) may cause an acute multiorgan
syndrome (COVID-19), data are emerging on mid- and long-term sequelae of COVID-
19 pneumonia. Since no study has hitherto investigated the role of both cardiac and
pulmonary ultrasound techniques in detecting such sequelae, this study aimed at
evaluating these simple diagnostic tools to appraise the cardiopulmonary involve-
ment occurring after COVID-19 pneumonia.
Methods and results: Twenty-nine patients fully recovered from COVID-19 pneumonia
were considered at our centre. On admission, all patients underwent 12-lead electro-
cardiogram (ECG) and transthoracic echocardiography (TTE) evaluation. Compression
ultrasound (CUS) and lung ultrasound (LUS) were also performed. Finally, in each pa-
tient, pathological findings detected on LUS were correlated with the pulmonary
involvement occurring after COVID-19 pneumonia as assessed on thoracic computed
tomography (CT). Out of 29 patients (mean age 706 10 years old; M 69%), prior car-
diovascular and pulmonary comorbidities were recorded in 22 (76%). Twenty-seven
patients (93%) were in sinus rhythm and two (7%) in atrial fibrillation. ECG repolari-
zation abnormalities were extremely common (93%) and reflected the high
prevalence of pericardial involvement on TTE (86%). Likewise, pleural abnormalities
were frequently observed (66%). TTE signs of left and right ventricular dysfunction
were reported in two patients only, but values of systolic pulmonary artery pressure
were abnormal in 16 (55%) despite absence of prior comorbidities in 44% of them.
Regarding LUS evaluation, most patients displayed abnormal values of diaphragmatic
thickness and excursion (93%) which well correlated with the high prevalence (76%)
of on pathological findings on CT scan. CUS ruled out deep vein thrombosis in all
patients.
Conclusions: Data on cardiopulmonary sequelae after COVID-19 pneumonia are
scarce. In our study, simple diagnostic tools (TTE and LUS) proved clinically useful
for detection of cardiopulmonary involvement after COVID-19 pneumonia.

659 Figure 2 Critical stenosis on LAD and subcritical stenosis on first and second
obtuse marginal arteries.
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