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Possible Mechanisms of Acute Cardiac Injury in COVID-19

Acute Cardiac

Injury in COVID-19 Direct Mechanism

of SARS-CoV-2:
ACE2 expression in
cardiomyocytes and in
endothelial cells

Host Factors:
Atherosclerosis,
DM, SAH, Obesity, =
Previous CVDs

Indirect Mechanisms of SARS-CoV-2:

infection's impacts
Clotting

disorders

Cytokine storm
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Cardiovascular complications in COVID-19

Virus infection

l
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Direct virus invaston Water-sodium licréasad Elevated level of Hypercoagulation and Pneumonia
l retention: sympathetic tone proinflammatory cytokine increased activity of platelet l

myocarditis: l Hypoxemia due to V/Q
Plaque instability mismatch

Cardiac ischemia

X -
Heart failure T ¢ arrhythmia ™ — Risk of cardiac infarction T

Lulu Ma, et al. Coronavirus Disease-2019 (COVID-19) and Cardiovascular Complications. Journal of Cardiothoracic and
Vascular Anesthesia DOI: 10.1053/j.jvca.2020.04.041



Spectrum of cardiovascular syndromes and echocardiographic abnormalities in patients with
COVID-19 infection.

RV dysfunction Myocardial injury/HFrEF

Takotsubo Pericardial effusion Cardiactamponade

Capotosto L, et al. Heart, COVID-19, and echocardiography. Echocardiography. 2020;00:1-11.
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Characterization of Myocardial Injury in m
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CONCLUSIONS Among patients with COVID-19 who underwent TTE, cardiac structural abnormalities were present in

nearly two-thirds of patients with myocardial injury. Myocardial injury was associated with increased in-hospital mortality
particularly if echocardiographic abnormalities were present. (J Am Coll Cardiol 2020;76:2043-55) © 2020 by the
American College of Cardiology Foundation.




FIGURE 1 In-Hospital Mortality in Patients With COVID-19, Myocardial Injury, and Echocardiographic Abnormalities
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TTE Abnormalities

Kaplan-Meiler curves for al-cause montality in patients with versus without myocardial injury (A) and in patients with versus without

myocardial injury according to the presence or absence of major echocardiographic abnommalities (B). Incdludes wall motion abnormalities,
global left ventricular dysfunction, diastolic dysfunction, right ventricular dysfunction, and presence of pericardial effusion. Event rates are

censored at 20 days from hospital admission. TTE = transthoracic echocardiography.
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Vicious circle between the lung and the heart in COVID-19%. Coronavirus-2 causes an interstitial pneumona characeerized by low lung complance.
The ventilation/perfusion mismatch of non-ventilated but perfused lung zones = enhanced by specific virus-related mechanisms, with blunted
hypoxic pulmonary vasoconstriction and normal PYR, further promoting the intrapuimonary shunt. High cardiac output due to acute infammation
and hyposaemia, with low PYR and unimpeded lekt ventricular preload. predisposes to high filling pressure, which might be favoured by patent
charactenstics (elderly with cardiovascubr comortedities) and further exacerbated by virus-refated cardiac remodeling, Highle&vuviuhrﬁlim
prassure promotes lung congestion with further reduction of lung compliance. ACE, angotensin-converting enzyme; Ceqar, static lung © e
LV. left venericle; PAWE pumorary artery wedge pressure; PYR, pulmonary vascular resistance; Q</Qt intrapulmonary shunt; SIRS, systemic
inflamematory response syndrome.



COVID-19 thromboembolic complications

g g DECT. Multiple iodine map
“perfusion defects” in a case of
CTEPH (white stars). Note also
an increased RV:LV ratio with
mild paradoxical bowing of the
interventricular septum (black
arrows).

R. McStay et al. / Clinical Radiology 76 (2021) 74.ele74.e14
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Social Isolation
No Access to
Cardiology Clinics




Cardiac Ultrasounds Test performed in Heart

Faillure Patients - Lombardy Region
Courtesy of G.Corrao and F.Rea
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Clinic Cardiology Consultation of Hypertensive
Patients under Antihypertensive Treatment -
Lombardy Region

Courtesy of G.Corrao and F.Rea
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Proportion of Hypertensive Patients with an
Antihypertensive Drug Available - Lombardy
Region

Courtesy of G.Corrao and F.Rea
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Einstein et al.

CENTRAL ILLUSTRATION Reduction in Worldwide Cardiovascular Disease Diagnostic Testing Volume in the
Beginning of the Coronavirus Disease 2019 Pandemic (March and April 2020)
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Healthcare delivery, economics and global health
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Figure 1 Overall hospital activity (admissions, ED attendances and COVID-19 admissions) between 31 October 2019 and 10 May 2020 compared
with the same weeks from 2018 to 2019. Lines describe the mean hospital activities in 2019-2020 (solid) and 2018-2019 (dotted). Shading

represents 95% Cl of the respective hospital activity. The first case of COVID-19 was on 31 January 2020 and lockdown started on 23 March 2020. ED,
emergency department.

Ball S, et al. Heart 2020;106:1890-1897. doi:10.1136/heartjnl-2020-317870
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Impact of COVID-19 outbreak on hospital admissions and

outcome of acute coronary syndromes in a single high-

volume centre in southeastern Europe
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UK "Lockdown"
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percentage of OHCA patients
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Figure 1. Temporal trends of monthly proportions of patients with acute
myocardial infarction presenting with out-of-hospital cardiac arrest (OHCA)
before and during coronavirus disease 2019 (COVID-19) pandemic in England.
COVID-19 period indicates February 1, 2020, to May 14, 2020; pre—COVID-19 period,
February 1, 2019, to May 14, 2019; and UK lockdown, March 22, 2020.

J Am Heart Assoc. 2020;9:e018379. DOI: 10.1161/JAHA.120.018379
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Figure 3. Temporal trends in rates of coronary angiography use in management of patients with
out-of-hospital cardiac arrest (OHCA) before and during coronavirus disease 2019 (COVID-19)
pandemic in England.

COVID-19 period indicates February 1, 2020, to May 14, 2020; pre—-COVID-19 period, February 1, 2019, to
May 14, 2019; and UK lockdown, March 22, 2020.
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Impact of the COVID-19 pandemic on cardiovascular mortality
and catherization activity during the lockdown in central Germany:
an observational study
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TELEMEDICINE
AT THE TIME OF COVID-19

Need of maintaining continuous link with patients unable
to come to Cardiology or Hypertension clinics for regular
visits and checks

Need to reassure on safety of ongoing antihypertensive
and cardiovascular treatment

Importance of counseling and empowerment through
remote connection

Importance of data teletransmission
-> Home BPM combined with telemonitoring and tele-

consultations
-> Role of Digital Health and Mobile Health
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HOME BLOOD PRESSURE DURING COVID-19 RELATED LOCKDOWN
IN PATIENTS WITH HYPERTENSION
Pengo M, Parati G et al.
Eur.J.Prev.Cardiology 2021, in press



Moving back from lockdown darkness to light
and health

Milano, Italy
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