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INCIDENCE AND MORTALITY



INTRODUCTION

Cardiovascular Disease (CVD) Manifestation:

Pre- existing (underlying) CVD

De- novo (no underlying) CVD
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Zheng YY, et al. Covid-19 and the cardiovascular disease. Cardiology 2020; 17:259-260

Cardiovascular Disease (CVD) symptoms:

• Palpitations

• Chest tightness

Breathless:

• Respiratory problem

• Cardiovascular disease

National Health  Commission of China (NHC)

BOTH



3Fei Zhou, et al. Clinical course and risk factors for mortality of adult in patients with COVID-19 in Wuhan, China: a 

retrospective cohort study.2020. The Lancet

Pre Existing CVD Comorbidity

ELDERLY

Hypertension

Coronary Heart Disease

Chronic Kidney Disease, or

Diabetes

SEVERE

SYMPTOMS

Severe symptoms of COVID-19:

• 58%  had Hypertension,

• 25%  had Heart Disease 

• 44%  had Arrhythmia

Mortality data by NHC

35% history of hypertension 

17% had a history of coronary heart disease 

Underlying CVD Aggravate Pneumonia

Symptoms Severity



• Myocardial Injury associated with the Covid-19 occurred in 5 of the first 41 

patients COVID-19 in Wuhan 

in high-sensitivity cardiac troponin I (hs-cTnI) levels

(CK)-MB level and  hs-cTnI level

• Another report of 138 in Wuhan, 36 patients with severe symptoms were treated 

in the  ICU 

Tao Guo, et al. Cardiovascular Implications of Fatal Outcomes of Patients With Coronavirus Disease

2019 (COVID-19).2020. JAMA Cardiol

• First autopsy of a 53-year-old woman with chronic renal failure in Jinyintan Hospital 

showed acute MI (data not published; personal communication with a pathologist 

from the Chinese Academy of Science) 

De Novo– No Underlying CVD
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• Washington: 1/3 critically ill COVID-19 develop Cardiomyopathy



Shi S, Qin et al. Association of Cardiac Injury with Mortality in Hospitalized Patients With Covid-19 in Wuhan, 

China.2020. JAMA Cardiol. 

Predictor In Hospital Death
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Shi S, Qin et al. Association of Cardiac Injury with Mortality in Hospitalized Patients With Covid-19 in Wuhan, 

China.2020. JAMA Cardiol. 

Mortality During Hospitalization 

Between Patients With vs. Without Cardiac Injury
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7Tao Guo, et al.Cardiovascular Implications of Fatal Outcomes of Patients With Coronavirus Disease 

2019 (COVID-19). 2020. JAMA Cardiol. 

Mortality and Cardiac Marker
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Fei Zhou, et al. Clinical course and risk factors for mortality of adult in patients with COVID-19 in 

Wuhan, China: a retrospective cohort study. 2020. The Lancet. 

CLINICAL COURSE



PATHOGENESIS / MECHANISM
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Madjid M, et al. Potential Effects of Corona Viruses on The Cardiovascular System. A Review. 2020. 

JAMA Cardiol

Cardiac Implication of COVID-19
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Cardiac Implication of COVID-19

MYOCARDIAL INFARCTION RISK
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Madjid M, et al. Potential Effects of Corona Viruses on The Cardiovascular System. A Review. 2020. 

JAMA Cardiol

Cardiac Implication of COVID-19
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Cardiac Implication of COVID-19

HEART FAILURE RISK
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Madjid M, et al. Potential Effects of Corona Viruses on The Cardiovascular System. A Review. 2020. 

JAMA Cardiol

Cardiac Implication of COVID-19
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Heart Failure / Cardiomyopathy

Cardiac Implication of COVID-19

ARRHYTHMIAS RISK
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ESC Guidance for the Diagnosis and  Management of CV Disease during the 

COVID-19 Pandemic .2020. The European Society of Cardiology.

The Link Between Covid-19 

and Cardiac Involvement
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Riccardo M., et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). 2020. 

JAMA Cardiol.

Case of Acute Myopericarditis

Gender Age History

Woman 53 y.o Positive for Covid-19

March, 2020

• Chief complain: Severe fatique for 2 days

• Past medical history: Fever and dry cough 

for 1 week before
Blood Pressure     : 90/50 mmHg

Heart Rate           :100 b/m

Oxygen saturation: 98%

Temp : 36,6 celcius



12Riccardo M., et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). 2020. 

JAMA Cardiol.

LABORATORY

Case of Acute Myopericarditis

ELECTROCARDIOGRAPHY

RESULT NORMAL 

VALUE

CKMB 99 → 195 

u/l

<24  u/l

Trop T 1200 →

4500 ng/mL

<50 ng/mL

NT pro 

BNP
5647 →

8645

<300pg/mL

CRP 13 mg/L <10 mg/L



13
Riccardo M., et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). 2020. JAMA Cardiol.

Case of Acute Myopericarditis

CHEST RADIOGRAPHY FINDING

The patient did not show any 

respiratory involvement during the 

clinical course. 

ECHOCARDIOGRAPHY

• Normal Dimension

• LVH

• Global Hypokinetic with LVEF  40% 

• Mild PE



14Riccardo M., et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). 2020. JAMA Cardiol.

Normal Coronary 

Angiographic findings.

URGENT CORONARY ANGIOGRAPHY

Case of Acute Myopericarditis



15Riccardo M., et al. Cardiac Involvement in a Patient With Coronavirus Disease 2019 (COVID-19). 2020. JAMA Cardiol.

• Diffuse Biventricular Hypokinetic with   

LVEF 35%

• Myocardial Edema

Acute Myocarditis

• Mild PE        Pericarditis

CARDIAC MAGNETIC RESONANCE

Case of Acute Myopericarditis



THERAPEUTIC IMPLICATION
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Drug Related Heart Damage

Many antiviral drugs can cause cardiac 

insufficiency,  arrhythmia, or other 

cardiovascular disorders. 

Pharmacological  Therapy

Management /  Therapy Covid-19

Antiviral Antibiotic
Immunotherapy

Agent

• Oseltamivir
• Remdesivir (USA approved 

for emergency use)
• Favipiravir (Avigan ®)

• Lopinavir/ Darunavir

• Azithromycin
• Levofloxacin

• Chloroquine / 

Hydroxycloroquine

• Tocilizumab 

(Actemra ®)



17Lazzerini et al. COVID-19, Arrhythmic Risk and Inflammation: Mind the Gap! 2020.  Circ AHA Jour 

Prone to Devastating Arrhythmia



18
ESC Guidance for the Diagnosis and  Management of CV Disease during the 

COVID-19 Pandemic The European Society of Cardiology 2020. 

Drug Interaction and Risk of Arrhythmia
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ESC Guidance for the Diagnosis and  Management of CV Disease during the 

COVID-19 Pandemic The European Society of Cardiology 2020. 
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The Importance of QTc
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Mitra RL, et al. An algorithm for managing QT prolongation in coronavirus disease 2019 (COVID-19) patients 

treated with either chloroquine or hydroxychloroquine in conjunction with azithromycin: 

Possible benefits of intravenous lidocaine. 2020.  Elsevier

How to Manage The Deadly Combination?



The New Paradigm of                          

Microangiopathy / Thrombosis
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Gregoriot, et al. Elevated Troponin in Patients With Coronavirus Disease 2019: Possible Mechanisms. 

2020. Elsevier. Jour Card Fail

The New Paradigm



23Magro, et al. Complement associated microvascular injury and thrombosis in the pathogenesis of severe 

COVID-19 infection: A report of five cases. 2020. Elsevier

Microangiopathy Thrombosis
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Fei Zhou, et al. Clinical course and risk factors for mortality of adult in patients with COVID-19 in 

Wuhan, China: a retrospective cohort study. 2020. The Lancet. 

Mortality and D-Dimer
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Magro, et al. Complement associated microvascular injury and thrombosis in the pathogenesis of severe 

COVID-19 infection: A report of five cases. 2020. Elsevier

Covid-19 Blue Toes Lacey Livodoid Rash

Clinical Manifestation of Microangiopathy Thrombosis



26Thachil et al. The versatile heparin in COVID-19. 2020. Wiley. J Thromb Haemost. 

Potential Therapeutic Strategy





TAKE HOME MESSAGES

Covid -19 has a broad cardiac 

implications that can lead to 

devastating outcome especially 

with pre-existing CVD
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Microangiopathic thrombosis should be recognized 

as a new therapeutic strategy

Drug to drug interaction and Covid-19 

pathology could cause malignant arrhythmia 

and should be warrant

Covid-19 has several pathological 

mechanism that might result in ACS, 

Myocarditis, HF / Cardiomyopathy 

and Arrhythmia



THANK YOU



Gomar et al. 2020. Angiotensin-Converting Enzyme 2 and Antihypertensives (Angiotensin Receptor Blockers and 

Angiotensin-Converting Enzyme Inhibitors) in Coronavirus Disease 2019. Mayo Clin Proc



The ACE-2 Pathway

Haibo Zhang, et al. Angiotensin-converting enzyme 2 (ACE2) as a SARS-CoV-2 receptor: molecular 

mechanisms and potential therapeutic target. 2020. Springer. Intensive Care Med 



Young VS Old Population

Al Ghatrif, et al. The Dilemma of Coronavirus Disease 2019, Aging, and Cardiovascular Disease

Insights From Cardiovascular Aging Science. 2020. JAMA Cardiol



Controversies of ACE-I/ARB in Prexisting CVD Treament

South AM, et al. Controversies of renin–angiotensin system inhibition during the COVID-19 
pandemic. 2020. Nature Review

Management Strategy in Cardiology Perspective



Management Strategy in Cardiology Perspective

Controversies of ACE-I/ARB in Prexisting CVD Treament

South AM, et al. Controversies of renin–angiotensin system inhibition during the COVID-19 
pandemic. 2020. Nature Review



ACEI/ARB Strategy

User of ACEI/ARB before COVID-19

Hypertension Hospitalized With COVID-19

Naive

You May Continue or Give ACEI/ARB

in COVID-19 patient
Peng Zhang, et al .Association of Inpatient Use of Angiotensin Converting Enzyme Inhibitors 

and Angiotensin II Receptor Blockers with Mortality Among Patients With Hypertension 

Hospitalized With COVID-19. 2020. AHA Jour



ACEI/ARB Strategy

CEBM – University of Oxford, EK, 2020 





Therapeutic Antiviral Target

Sanders JM, et al. Pharmacologic Treatments for Coronavirus Disease 2019(COVID-19). A Review. 
2020. JAMA Clin Rev and Edu







Corado, et al . Venous and arterial thromboembolic complications in COVID-19 patients T admitted to an 

academic hospital in Milan, Italy.2020. Thrombosis Research: Elsevier 

Incidence of Thrombosis in COVID-19


