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Aims: Mood disorders are common in patients with cardiac implantable electronic
devices (CIEDs). The COVID-19 pandemic may have further undermined their emo-
tional well being exacerbating physical symptoms such as palpitations. We
investigated the occurrence of anxiety and palpitations in CIEDs patients during the
pandemic. In those with remote monitoring (RM) available, we evaluated whether
these symptoms were associated with arrhythmic events.
Methods and results: The generalized anxiety disorder (GAD) 7-items questionnaire
and the frequency of palpitations were assessed by telephonic interview. Overall 152
CIEDs patients agreed to be interviewed (119 males, age 696 14 years). The RM was
available in 54/152 (36%). Thirty-seven (24%) and 43 (28%) patients had anxiety and
palpitations, respectively, and 23 (15%) patients had both. Women were more likely
to have symptoms than men (50% vs. 20%; P< 0.01 for anxiety and 53% vs. 24%;
P< 0.01 for palpitations). Among patients with palpitations the RM was available in
17/43 (40%) and revealed true arrhythmic events in 7/17 (41%) patients: eight non-
sustained ventricular tachycardias (NSVT), two supra-ventricular tachycardias (SVT),
four sustained ventricular tachycardias (VT). The RM enabled to detect in six
patients a device malfunctioning: in two increased impedance in the shock lead, in
three increased capture threshold for the LV lead and in one the battery reached the
end of life.
Conclusions: Patients with CIEDs were likely to experience anxiety and palpitations
during the COVID-19 outbreak and the RM has been pivotal to ascertain the occur-
rence of arrhythmic events and device malfunctioning in symptomatic and
asymptomatic patients as well.
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Covid-19 pandemic, starting from Wuhan, China has spread all over the word and
Italy was one of the most affected countries, especially in Lombardy, where, on 20
February the first case was confirmed. Italian Government ordered a national lock-
down on the 9 March 2020, forcing the population to severe restrictive isolation

measures. The burden on mental health of the medical emergency related to COVID-
19 is progressively been revealed. Takotsubo syndrome (TTS), is estimated to repre-
sent 1–3% of patients admitted with suspected STEMI, mostly affecting elderly
women with emotional stress and/or acute illness preceding the presentation.
Comparing patients hospitalized from February to May 2020 with those of the corre-
sponding period in 2019 we observed a significantly increased number of TTS
diagnosis in 2020 (11 patients in 2020 vs. 3 in 2019), especially during the first period
of lockdown. The only two males were patients with COVID-19 and were the only
two who died in hospital. At psychological examination all patients enrolled report
to have lived a particularly stressful experience at IES-R in the last year, without pre-
senting the symptoms of a post-traumatic stress disorder. Most patients were positive
to the allostatic overload. Only one patient showed a clinical cut-off for HADS and no
one for the fear COVID-19 scale. We finally concluded that subjects with pre-
pandemic psychological distress may have experienced additional psychological over-
load, opening the door to TTS by a series of physiological alterations as the secretion
of cortisol and catecholamines, making the subject more vulnerable to the onset of
TTS.
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Aims: Multisystem Inflammatory Syndrome in Children (MIS-C) is a severe condition
affecting children previously exposed to SARS-CoV-2. The aim of our study was to de-
scribe the acute and late cardiac abnormalities in patients with MIS-C, evaluated by
speckle-tracking echocardiography (STE) and cardiac MRI (CMR).
Methods and results: Twenty-three (13 M, 10 F) patients with confirmed MIS-C diag-
nosis were recruited. All children underwent standard TTE, STE with analysis of LV
global longitudinal strain (GLS). Seventeen (75%) were evaluated with CMR. All chil-
dren received standard therapy. During follow-up echocardiography and CMR were
repeated. Mean age was 8.16 4 years. The majority (78.2%) was Caucasian.
Cardiovascular symptoms were present in 10 (43.5%). Nine children (39.1%) shared
Kawasaki Disease-like symptoms. Four patients (17.4%) needed ICU admission and
three required inotropic support. Short-term survival was 100%. All patients showed
a hyperinflammatory state. Tn-I was abnormal (>34 ng/l) in 15 patients (65.2%), BNP
was elevated in 20 (86.9%). Median time to STE evaluation was 8 days and to CMR
18 days since fever onset. Mean LVEF and RVEF were, respectively, 596 10% and
456 7%. Coronary dilation was observed in six (26.1%) patients. STE showed reduced
mean LVGLS (�176 4.3%). LVEF on CMR was 606 13%, LGE with non-ischaemic pat-
tern was evident in 6/17 patients (35.2%). Median time to follow-up was 49 days for
echocardiography and 200 days for CMR since disease onset. STE showed improve-
ment of LVGLS (�18.86 2.2%), while CMR displayed persistence of LGE in two
patients and reduction or absence in two of the six patients previously diagnosed.
Conclusions: The elevation of myocardial necrosis markers, the myocardial injury
testified by reduced LVGLS and the presence of LGE on CMR in about a quarter of the
patients support the hypothesis of a post-viral immune-mediated myocarditis-like
pathogenesis of MIS-C. Early follow-up shows improvement of STE and CMR findings
corroborating the evidence of excellent short-term survival.
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Already from the first data in China in early 2020 it emerged that patients with car-
diovascular comorbidities had an increased risk of contracting SARS-CoV-2 infection
and a more unfavourable clinical course. From March to May 2020, 85 patients af-
fected by COVID-19 were enrolled, hospitalized at the Great Metropolitan Hospital of
Reggio Calabria. The mean age was 63.66 16.5 years. All patients underwent anam-
nesis, clinical evaluation, chest CT, ECG and measurement of markers of
cardiovascular damage (Troponin I, CK-MB, LDH, D-dimer, BNP) and of inflammation
(PCR, IL-6, and PCT). Thirty-one patients underwent echocardiography to look for
signs of left ventricular dysfunction and/or repercussions of lung disease on the right
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sections. In particular, we evaluated parietal dimensions and thicknesses, biventricu-
lar function and transvalvular tricuspid and pulmonary flows and correlated the data
obtained with ECG, radiological, clinical, and biohumoral parameters. The aim of our
study was to evaluate the prognostic impact of cardiovascular involvement in COVID-
19, investigating the effect of cardiovascular risk factors, levels of cardiovascular
damage markers and newly emerging ECG and echocardiographic changes on a com-
posite primary endpoint, consisting of the combination of exitus and the need for
intensive care (ICU). For this purpose, the enrolled patients were divided into two
subpopulations: those with better prognosis and those with poorer prognosis (ICU/ex-
itus). We then analysed the reciprocal correlation of each of the investigated
parameters and searched for the presence of echocardiographic signs of repercussion
on the right sections of the pulmonary pathology. Among the patients with the poor-
est prognosis, 81.2% were hypertensive, 12.5% diabetic, 25% dyslipidaemic.
Comparing the two subpopulations analysed, it emerged that patients with the worst
prognosis were known hypertensive (P 0.02). Longer QTc intervals were associated
with higher levels of CRP (P< 0.0001) and PCT (P 0.005). All markers of cardiovascu-
lar damage had significantly higher values in the most critically ill patients (P 0.001
for D-dimer, P< 0.001 for baseline and peak Troponin, P 0.001 for CK-MB, P 0.007 for
BNP) and similar behaviour had indices of inflammation (P< 0.001 for PCR and IL-6).
Patients with poorer prognosis had significantly lower lung AcT values ( P 0.002),
which correlated with higher D-dimer levels (P 0.01) and more complicated hospital
stays (P 0.02). There were no statistically significant differences between PAPs, right
ventricular size, TAPSE, and pulmonary trunk diameter in the two subpopulations.
Larger right ventricular diameters were associated with more dilated lung trunks (P
0.009) and higher IL-6 levels (P 0.004). The most interesting data of our study is the
behaviour of pulmonary AcT: lower values of AcT were associated with higher levels
of D-dimer, as an expression of a greater pulmonary microthrombotic burden, and a
poorer prognosis, in the presence of PAPs basically normal. The dynamic analysis of
this parameter, which is easy to calculate in the patient’s bed, can play a crucial
role in the instrumental follow-up of patients hospitalized for SARS-CoV-2 infection.
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Cardiovascular complications are a frequent occurrence in SARS-CoV-2 infection.
Takotsubo cardiomyopathy (also known as stress cardiomyopathy) is a possible cause
of transient ST segment elevation (1–3% of total cases) and is characterized by a re-
versible left ventricular dysfunction with coronary arteries free from critical
stenosis. The predominant echocardiographic pattern of this cardiomyopathy is an
akinesia of the mid-apical myocardial segments (‘apical ballooning’), with preserved
kinetics of the basal segments. The incidence of Takotsubo cardiomyopathy showed a
marked increase during the COVID-19 pandemic. The data showed that three factors
mainly contribute to the onset of cardiomyopathy in patients with COVID-19: cyto-
kine storm, adrenergic hyperactivation and microvascular dysfunction. A 79-year-old
woman was hospitalized in the Pneumology department of our hospital for acute
hypoxemic respiratory failure due to bilateral interstitial pneumonia SARS-CoV-2 re-
lated. In remote medical history: in 2010 diagnosis of breast cancer, treated with
quadrantectomy, adjuvant chemo- and radiotherapy, with negative follow-up for dis-
ease recovery, systemic arterial hypertension, hypercholesterolaemia and from 2016
syndrome of reduced mobility as a result of a previous ischaemic stroke. Non-
invasive mechanical ventilation with c-PAP was started in the ward and, for the de-
tection of anterolateral electrocardiographic anomalies (diffuse symmetrical
negative T waves. Figure) and an increase in myocardionecrosis markers (troponin I
peak: 5.4 ng/ml), in the absence of chest pain or equivalent, echocardiographic eval-
uation was performed, which revealed an akinesia of the mid-apical segments of the
left ventricle with preserved kinetics of the basal segments and severely depressed
global systolic function (ejection fraction: 30%). BNP (18.100 pg/ml), interleukin-6
(339 pg/ml), and CRP (136mg/l) were elevated on blood chemistry tests. In the sus-
picion of Takotsubo cardiomyopathy (InterTAK Score: 67, probability: 79.8%),
cardioprotective therapy with ACE inhibitor, beta-blocker, diuretics, low molecular
weight heparin, double antiaggregation, and statin was started, deferring coronary
angiography to improve clinical conditions. In the following days, due to the respira-
tory and haemodynamic worsening, the patient was transferred to an intensive
setting, where she was intubated and treated with levosimendan and noradrenaline.
In the intensive care unit, serial echocardiograms (over 30 days) showed a progres-
sive improvement, up to normalization, of the global systolic function (ejection
fraction at the last checkup: 55%), with complete regression of the kinetic anoma-
lies, confirming the diagnostic hypothesis of stress cardiomyopathy. For a pulmonary
mycotic superinfection (positive bronchoaspirate for Candida albicans and Candida
krusei), complicated by iatrogenic pneumothorax, in the following days the patient
died.
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Hypertrophic cardiomyopathy (HCM) is the most frequent genetic disease of the myo-
cardium, with a prevalence of 1:500 cases in the general population. The salient
feature is a hypertrophy, symmetrical or not, of the walls of the left ventricle (mainly
the septum, but also less typical locations, such as the apex or the infero-lateral wall),
not linked to abnormal load conditions. HCM is mostly an autosomal dominant inherited
disease with incomplete penetrance and variable expressivity, mainly linked to muta-
tions in genes coding for sarcomeric proteins. Several studies have shown an up-
regulation of the ACE-2 gene, perhaps indicative of a compensatory anti-hypertrophic
and anti-fibrotic response of the myocardium, in hypertrophic cardiomyopathy. Being
the ACE-2 receptor target of the SARS-CoV-2 virus, these patients may have an in-
creased risk of infection and a worse outcome.A 47-year-old man, with no known
comorbidities, was hospitalized in our Emergency Medicine Department for bilateral
SARS-CoV-2 pneumonia. Noninvasive mechanical ventilation c-PAP (FiO2 60%, PEEP
7.5 cmH2O) was started for hypoxemic respiratory failure and an ECG showed diffuse
ventricular repolarization abnormalities suggestive of left overload (asymmetric neg-
ative Twaves V4–V6, in I, II, and aVL, flat in aVF. Figure 1), with a deep Q wave in III.
The patient was asymptomatic for chest pain and equivalents and D-dimer and indi-
ces of myocardionecrosis were normal. Echocardiographic evaluation was performed,
with evidence of marked asymmetric concentric hypertrophy of the left ventricle
(interventricular septum: 16mm), without significant anomalies in segmental kinet-
ics, noteworthy valvulopathies, and pericardial effusion. The family and personal
medical history were negative for syncope, sudden cardiac death, and resuscitated
cardiac arrest and the estimated risk of sudden cardiac death at 5 years (HCM Risk-
SCD) was <4% (1.33%). The diagnostic hypothesis of non-obstructive hypertrophic
cardiomyopathy was advanced. During hospitalization, ECG monitoring showed no
sustained ventricular arrhythmias and the patient remained asymptomatic for dys-
pnoea, chest pain, and equivalents. Subsequent echocardiograms showed no new
changes. A progressive weaning from oxygen support was carried out and, after 30
days, the patient was discharged to home fiduciary isolation, with optimal cardiologi-
cal therapy and indication to study with cardiac magnetic resonance to the
negativization of the nasal swab for SARS-CoV-2. MRI, performed about 2 months
later, confirmed the suspicion of hypertrophic cardiomyopathy, with no signs of late
enhancement in T1-weighted sequences (Figure 2). The patient was then referred to
a genetic study and cardiological follow-up, still in progress.

428 The role of virtual visits in COVID-19 cardiovascular patients

Martina Di Iorio, Mariachiara Mei, Alessia Bernardini, Michele Magnocavallo,
Giampaolo Vetta, Agostino Piro, Marco Valerio Mariani, Giuseppe Giunta,
Raffaele Quaglione, Cristina Chimenti, Sara Trivigno, Massimo Mancone,
Francesco Fedele, and Carlo Lavalle
Department of Cardiovascular, Respiratory, Nephrology, Anaesthesiology and
Geriatric Sciences, Sapienza University of Rome, Italy

Abstracts G85


