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INTRODUCTION: 
The new coronavirus, rst identied in the Chinese city of Wuhan, 
belongs to the family of viruses that includes the common cold and 
serious illnesses such as SARS (Severe Acute Respiratory 
Syndrome),and with time, it became a global emergency. Because of 
the spread, it is creating a massive healthcare problem. Patients with 
pre-existing cardiovascular diseases (CVD) having COVID-19 
infection will be at higher risk of increased mortality and adverse 
outcomes that may ultimately lead to many cardiovascular 
complications. Andthe drugs used in the treatment of COVID-19 
infection interact with cardiovascular drugs causing adverse 

[1,2,3]cardiovascular effects . If the infection becomes prevalent, the 
patients presenting the signs and symptoms of severe emergent CVD 
should be managed as COVID-19 suspects. SARS-COV-2 not only 
causes viral pneumonia but also has considerable implications for the 
cardiovascular system. Patients with cardiovascular risk factors 
including sex, advanced age, hypertension, obesity, diabetes, and also 
patients with the cardiovascularand cerebrovascular disease are 
identied as vulnerable populations with increased mortality and 
morbidity. In such populations, there is an increased risk of hospital 
stay apart from arterial and venous thrombotic complications 
presenting as ACS (acute coronary syndromes) and VTE (venous 
thromboembolism), and myocarditis.In patients with acute heart 
failure, these factors are reported to complicate the course of COVID-
19 including the effects of medical treatment, owing to the 
redistribution of health care resources and access to emergency 
treatment including reperfusion therapy may be affected.

COVID-19 AND HEART FAILURE 
Coronavirus is an enveloped, single-stranded ribonucleic acid (RNA) 
viruswith surface projectionscorresponding to the surface spike 
proteins. The transmission occurs by a combination of the spread of 
droplet and direct/ indirect contact, whereas the studies also suggest 
the transmission is possible through the air. The viral incubation period 
is 2 to 14 days. SARS-COV-2 enters cells to trigger an infection in 
ACE2, which is a multifunctional protein. Its physiological role is the 
enzymatic conversion of Angiotensin II to Angiotensin (1to7) and 
Angiotensin1 to Angiotensin (1 to 9), which are cardiovascular 
protective peptides, however in COVID-19 ACE 2 is also involved in 
SARS by its function as the coronavirus receptor. Also, binding of 
SARS-COV-2 spike proteins to ACE 2 facilitates viral entry into the 
lung's alveolar epithelial cells, where it will be highly expressed 
through the processes involving the cell surfaces associated with 
transmembrane protein serine 2 (gure 1). Within the host cell 
cytoplasm, and the viral genome i.e. RNA is released and starts 
replicating leading to newly formed genomic RNA, later processed 
into virion containing vesicles fused with the cell membrane to release 
the virus. SARS-COV-2 spreads mainly through the droplets, direct 

contact with an infected person, and respiratory secretions. The 
[7]RAS/ACE 2 will be disrupted by the SARS-COV-2 infection .The 

infection likely plays a pathogenic role in respiratory failure and severe 
lung injury in COVID-19. Along with the lungs, ACE is highly 

[8, 9,10]expressed in the human heart, vessels, and gastrointestinal tract .

COVID-19 is a respiratory disease but many patients have underlying 
conditions. For example, CVD includes hypertension, Acute cardiac 
injury, and myocarditis which may be secondary to lung disease. Since 
acute lung injury itself leads to an increased cardiac workload and can 
present a problem especially in patients with pre-existing heart failure. 
Cardiovascular diseases may be a primary phenomenon considering 
the salient pathophysiological role of the RAS/ ACE -2 pathway in the 
cardiovascular system.

ACS (Acute coronary syndrome) in COVID-19 infection may be 
attributed to demand-supply mismatch and plaque destabilization. The 
altered hemodynamics and profound inammatory response 
associated with the disease may cause the risk of atherosclerotic plaque 

[4]rupture in susceptible patients . It is crucial to note the potential 
overlapping symptoms between COVID-19 and ACS, while the 
predominant symptoms present in COVID-19 are respiratory reports 
showing electrocardiographic changes and chest pain/ chest 
discomfort are suggestive of ACS with normal coronaries. In patients 
presenting with ACS with un-ruled infection, isolation is preferred 
with hemodynamic monitoring until COVID-19 infection subsides.

The management of ACS patients should be determined by two factors
1. Risk stratication 
2. Conrmed COVID-19/suspected COVID-19/ low-risk COVID-

[5]19 .
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A conservative approach is recommended for all the ACS patients who 
are stable. Fibrinolysis is considered a reasonable option for stable 
STEMI patientspresenting within a stipulated time frame and without 
contraindications, as per standard protocols. However, invasive 
interventions may be limited to NSTEMI and STEMI with 
hemodynamic instability. Intervention should be done in the cardiac 
catheterization laboratory (CCL) only if proper personal protective 
equipment is available in an institute with a proper infection control 
unit. The CCL room should have negative pressure ventilation and if 
negative pressure is available, air conditioning i.e. laminar airow and 
ventilation should be stopped. And all efforts should be made to 
perform a diagnostic test for COVID-19 before considering for PCI. 
Sick patients with denite or suspected COVID-19 are intubated 
before arrival to the catheterization laboratory to reduce aerosol 

[6]exposure in the laboratory .

RISK OF COVID-19 IN PATIENTS WITH ACS	
Cardiovascular diseases and cardiac risk factors are signicant risk 

[27]factors for COVID-19 and related complications .  A study shows 
a1% risk in theage group 50-59 years, 3% in those aged 60-69 years, 
13% in aged 70-79 years, and 20% in the age group of 80 years and 
older. In China, patients with CVD had the highest case fatality rate i.e. 
10% when compared to 7% with diabetes, 6% with a chronic 
obstructive pulmonary disorder, and 6% with hypertension, and lastly, 
0% for those with no other comorbidities. Patients with a recent ACS 

[28]may result in signicant mortality .

Therefore, ACS/ Cardiac patients need to take extra care while 
following the standard precautions. The worsening of cardiovascular 
health is due to the combination of severe viral illness and increased 
demands on the heart. For example, fever causes a rapid heart rate. 
Compounded by the lower oxygen levels because of pneumonia and 
also the increase in propensity for blood formation. About 10% of the 
population with pre-existing cardiovascular disease (CVD) getting 
contracted will die, compared to 1% of the population who is healthy. 
An increased risk can also be seen in people with high blood pressure 
(Hypertension) and Coronary artery disease (CAD). Experts suggest 
that the missing link maybe because of the use of hypertension 
medications called angiotensin-converting enzyme (ACE)inhibitors 

[38]and angiotensin-receptor blockers (ARBs) .

 ACE inhibitors and ARB's may be useful as well as harmful. ACE and 
ARB's inhibitors are among the most commonly prescribed 
medications for the treatment of high blood pressure. And both the 
drugs have been proposed as a possible factor in the increased 
incidence of COVID-19 in people with high blood pressure and also 

[38]heart problems .It is because of the observation that the coronavirus 
attaches to the ACE receptor, found in lung and heart tissue, and the 
spike proteins of coronavirus act like a key which locks into the 
epithelial cells that line the respiratory tract and to the air sac in the 
lungs, SARS-COV-2 will be undetected and the spike proteins will 
gain entry by unlocking the ACE 2 protein in the lung cells. After 
entering, they hijack the cell's mechanism and then replicate, 

[27]multiply,and infect the adjoining cells .

People taking ACE inhibitors and ARBs produce anincreased number 
of receptors, which may increase the susceptibility of infection. On the 
contrary, ACE 2 has been found to protect against viral lung injury in 
mice. There is an ongoing study on Losartan, an ARB, that it may 
shieldpatients infected with COVID-19. Therefore, there is 
insufcient evidence of either benet or harm. Also, there is a 
recommendation from The American College of Cardiology, 
American Heart Association, and Heart Failure Society of America 
that we should neither stop the use of ACE inhibitorsand ARBs in 

[38]patients already taking them, nor prescribe them . There are the 
different diagnostic approaches for ACS in COVID-19. (Table 1)

Table 1. Diagnosis of ACS in covid-19 infected population
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1) CLINICAL 
PRESENTAT
ION

A) Chest pain Breathlessness and chest pain 
is a frequent symptom of 
COVID-19 infection. Chronic 
and acute coronary syndrome 
presentations can also be 
associated with respiratory 
symptoms[39].

B) Dyspnea Shortness of breath is one of the 
symptoms of COVID-19 [12]. 

C) Cough Cough is present in 59-81% 
of patients with COVID-19, 
most frequently unproductive 
cough [13,14].

D) Acute 
respiratory 
distress

Characterized by bilateral 
opacications on chest imaging 
and hypoxemia that cannot be 
explained by other causes[15]

E) Cardiogenic 
shock 

COVID-19 patients with 
impaired end-organ perfusion, 
at risk of cardiogenic shock-like 
large acute myocardial 
infarction, also considered as 
sepsis of possible or mixed 
etiology. Myocarditis should be 
considered as a precipitating 
cause. The key diagnostic 
testing in patients with 
cardiogenic shock includes 
ECG, bedside 
echocardiography, and 
emergent coronary 
angiography. Experimental 
evidence and clinical 
experiences indicate that more 
than 7.5% of myocardial cells 
have positive ACE 2 receptors 
expression [16]. 

F) cardiac arrest, 
pulseless electric 
activity, sudden 
cardiac death, 
bradyarrhythmia, 
tachyarrhythmia.

The symptoms of 
bradyarrhythmia and 
tachyarrhythmias do not differ 
from the usual clinical 
presentation. In the SARS-
COV-2 pandemic, health care 
professionals remain alert for 
symptoms of bradyarrhythmia 
or tachyarrhythmia[12].

G) hospitalization 
due to pneumonia 
and increased 
subsequent risk of 
cardiovascular 
death

Pneumonia as well as inuenza 
and SARS-COV-2 are well 
known to be associated with an 
increased short-term risk for 
subsequent cardiovascular 
events, such as ACS (Acute 
coronary syndromes). 
There should be high alertness 
for Cardiovascular events such 
as ACS and thromboembolic 
events.
Fatal acute myocardial 
infections have been observed 
in the short term after COVID-
19 associated SARS [17].

ELECTROCAR
DIOGRAM 

Until now, no specic ECG changes have been 
described in patients with SARS-COV-2 
infection. It is assumed that the overall minimal 
level of myocardial injury associated with the 
infection, as a consequence, the same ECG 
diagnostic criteria in cardiac condition apply in 
patients affected with SARS-COV-2 infection 
and also in the general population[18]. 

BIOMARKERS 
ELEVATION 
SUGGESTING 
CARDIOVASC
ULAR 
CONDITIONS 
IN PATIENTS 
WIITH COVID-
19 INFECTION: 

A) Cardiac 
Troponin I/T

COVID-19 is viral pneumonia 
that results in severe systemic 
inammation and ADRS and 
both conditions have profound 
effects on the cardiovascular 
system. The concentrations of 
cardiac troponin I/T in a 
patient affected with COVID-
19 should be seen ina 
combination of the presence of 
pre-existing cardiac disease 
and acute injury related to 
COVID-19 infection [19].

B) B – Type 
Natriuretic 
peptide/ N-
Terminal B-type

This is a quantitative 
biomarker of hemodynamic 
myocardial stress and heart 
failure. Frequently elevated
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There is uncertainty whether the individual has an ACS due to plaque 
rupture. The combined use of clinical evaluation and ECG is usually 
sufcient for making a decision. Among the patients with COVID-19 
and suspected ACS, the role of echocardiography to alter the 
probability of CAD is limited to low or intermediate-risk patients and 
in patients with COVID-19 infection, an echocardiogram may be 
performed. Findings of echocardiogram that relates to condition other 
than ACS (stress cardiomyopathy, myocarditis, pericarditis, or non-
cardiac cause of chest pain) may include, absent wall motion 
abnormalities during the chest pain, wall motion abnormalities which 
do not support regional injury suggested by ECG, wall motion 
abnormalities in the non-coronary distribution, less specic ndings, 
including small pericardial effusion. 

Cardiogenic shock is the primary disorder in the majority of patients 
with severe COVID-19 in hypoxia-related respiratory failure.  This 
develops systemic hyper-inammatory response and vasodilatory 
shock as viremia clears, this phase may be accompanied by 
concomitant cardiogenic shock and myocardial suppression. This 
mixed etiology may be difcult to manage, if the patient has pre-
existing cardiovascular dysfunction, and it has been observed that 
severe cardiovascular dysfunction occurs with mild respiratory 

[40]inammation .

MANAGEMENT	OF	COVID-19	ASSOCIATED	WITH	
MYOCARDIAL	INJURY.	
The management of patients with non-ST segment elevation should be 
done by risk stratication, and the testing for COVID-19 should be 
performed at earliest and the patients should be categorized into 4 
groups. (Figure 2 represents the recommendations for the management 

[30]of patients with NSTE-ACS in COVID-19 outbreak) .

There is limited data obtained from high-quality studies for the 
pharmacotherapy of myocardial injury associated with COVID-19. 
And the treatment should be completed with a multidisciplinary team 
that may include infectious diseases consultation to help guide therapy 
selection. 

Ÿ Hydroxychloroquine is the proposed treatment for COVID-19 
[30]based on in-vitro testing with methodological limitations .

Ÿ Antiviral therapies may be benecial in treating acute coronary 
syndromes. The use of Ritonavir/Lopinavir for severe COVID-19 
was studied prospectively in 199 patients but there was no 
signicant reduction in symptomatic improvement and reduction 

[31]. of viral load And most importantly, in-vitro testing of the human 
cell line demonstrated reduced SARS-COV-2 activity, because of 
which there is compassionate use of remdesivir in patients with 
COVID-19. Both Hydroxychloroquine and antiviral therapy will 
eventually increase the risk of torsades de points through the 

[32]prolongation of QTc .
Ÿ Immunosuppression for myocardial injury in COVID-19 has been 

a proposed treatment option. In the treatment of myocarditis, no 
signicant difference was seen in the left ventricular ejection 
fraction between patients who are being treated with cyclosporine 
or prednisone, those who are being treated with azathioprine or 
prednisone, and those patients who are receiving placebo among 
the patients with myocarditis in the pre-COVID-Era; this 
investigation concluded that glucocorticoid therapy did not reduce 

[33]the composite endpoint of heart transplantation . There were 
certain limitations of the trial so the resultsdo not support the 
widespread use of immunosuppressive therapies for myocarditis.  
A systemic review evaluated the efciency of the steroids in acute 
viral myocarditis and this investigation concluded that 
glucocorticoid therapy will not reduce the composite endpoint of 
heart transplantation, hence steroids may prolong SARS-COV-2 
viral persistence, so corticosteroid treatment should not be routine 

[34]but rather it can be considered as salvage therapy .
Ÿ Cytokine activation is a prominent feature of severe COVID-19 

Natriuretic 
peptide

among patients with severe 
inammatory or respiratory 
illness and seen as the 
combination of the presence of 
pre-existing cardiac disease/ 
acute hemodynamic stress 
related to COVID-19[19].

C) D- Dimers Generated by cleavage of 
brin monomers by 
prothrombin and indicate the 
presence of thrombin 
formation and indicates the 
presence of disseminated 
intravascular coagulation 
associated with shock and may 
contribute to myocardial 
injury. Hence recommended 
diagnostic algorithms can be 
used in case of suspected acute 
pulmonary embolism[20].

NON-INVASIVE 
IMAGING

Should not perform routine cardiac imaging in 
patients with suspected or conrmed COVID-19, 
prevent contamination from patients to other 
patients, to imaging equipment, a re-evaluation 
should be done in order to nd which imaging 
technique is best for the patient both in terms of 
diagnostic yield and infectious risk for the 
environment[21].

TRANSTHORA
CIC AND 
TRANSESOPH
AGEAL 
ECHOCARDIO
GRAPHY

Avoid performing transthoracic, transesophageal 
and stress echocardiograms in patients in which 
the results are unlikely to change the management 
strategy, Transesophageal echocardiography 
carries increased risks of spread of COVID-19 due 
to exposure of health care professionalto 
aerosolization of large viral load[22].

COMPUTED 
TOMOGRAPH
Y

In patients with respiratory distress, lung CT is 
recommended to evaluate imaging features 
typical of COVID-19 and differentiate from 
other causes, heart failure, and pulmonary 
embolism. However, it should not be used to 
screen as a rst-line test to diagnose COVID-19 
and should be reserved for hospitalized 
patients[23].

NUCLEAR 
CARDIOLOGY

Nuclear cardiology should be performed only in 
specic indications and when no other imaging 
modalities can be performed. Positron emission 
tomography (PET) minimizes the acquisition 
times[24]. 

CARDIAC 
MAGNETIC 
RESONANCE

The role of CMR in COVID-19 patients is 
currently not clear. Accepted diagnostic 
indications for CMR should be considered 
appropriate in these patients, but should not be 
performed unless clinically necessary. CMR can 
be useful because in COVID-19 patients because 
the renal function will be decreased in COVID-
19 patients and might contradict a clinically 
urgent CMR scan[25].

EXERCISE 
TESTING

The performance of COVID-19 testing has 
major limitations in COVID-19. During the 
exercise, the patient increases breath rate and 
amount of aerosol production, and wearing the 
surgical mask could strongly affect his/her 
exercise capacity. Exercise testing is proposed as 
a method of choice for the diagnosis of heart 
failure with preserved ejection fractionin patients 
with breathlessness[26].

DIFFERENTIA
L DIAGNOSIS

Patients with COVID-19 infection can be 
presented with cardiac events, which include 
ACS (acute coronary syndromes), Acute heart 
failure, arrhythmias, thromboembolic events, 
cardiogenic shock, and cardiac arrests. These 
require quick diagnosis and management and 
should not be overlooked due to the presence of 
the COVID-19 infection.

Infection-related cardiac injury can lead to 
clinical presentation suggestive of a cardiac 
event and should also be considered as a 
differential diagnosis
Patients with COVID-19 infection can be 
presented with clinical manifestations like 
Cardiovascular events, which include chest pain, 
dyspnea, shock, and even in the absence of 
cardiac injury[39].
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with elevations of interleukin-6 and other inammatory markers. 
Siltuximab, sarilumab, and tocilizumab are interleukin-6 

[34].inhibitors that have potential utility in COVID-19
Ÿ The association between myocarditis and autoantibodies, 

immunoglobulins intravenously is theorized as the possible 
treatment for virus-associated myocarditis, and it is important to 
note that this is an extremely limited resource and should be 
reserved for the patients with an increased clinical suspension of 
cardiomyopathy resulting from myocarditis rather than cytokine 

[35]storm or stress-induced cardiomyopathy .
Ÿ Antibody therapy using convalescent plasma from the recovered 

patients with COVID-19 has also been approved by the US Food 
and Drug Administration. And the recent study described the 
treatment of 5 critically ill patients with convalescent plasma 
containing the SARS-COV-2 specic antibody which was 

[36]obtained from survivors of COVID-19 .
Ÿ If the patient recovers from COVID-19 and myocardial injury is 

diagnosed clinically, similar to the historical expert opinion 
recommendations for the Non-COVID myocarditis abstinence 
from aerobic activity would be reasonable for a period of 3 to 6 
months until the resolution of myocardial inammation by cardiac 

[37]magnetic resonance imaging .
Ÿ In cases with refractory shock/ ventricular arrhythmias caused by 

cardiovascular syndrome/myocardial injury, mechanical support 
could be considered. Case reports have described the successful 
rescue of the patients with cardiogenic shock by using the veno-
arterial and veno-arterial-venoextracorporeal membrane 

[11, 37]oxygenation . ( Figure-2)

Figure 2 Risk Stratification and testing strategy for ACS in 
COVID-19

LOW AND INTERMEDIATE-RISK NSTEMI 
Patients with low- and intermediate-risk NSTEMI do not need 
immediate revascularization. COVID-19 patients should be 
performed with the same modalities before their transfer to the 
laboratory/ their admittance to the cardiology ward. While waiting for 
COVID-19 results a proper risk assessment should be carried out and 
soon after the test results patients with NSTEMI and positive COVID-
19 test should be admitted to isolation units within the appropriate care 
settings depending on the thrombotic and arrhythmic risk and clinical 
condition, evaluating the risk-benet ratio from possible 

[41]revascularization

FACTORS THAT REQUIRE SPECIAL ATTENTION FOR ACS 
MANAGEMENT DURING COVID-19 PANDEMIC[29].
Ÿ Training of the medical and paramedical staff about early 

recognition of COVID-19 infection, measures of disinfection for 
medical equipment, and training of PPE use is mandatory.

Ÿ Acute myocarditis and myocardial injury due to COVID-19 
infection can pretend ACS. Increased troponin results are very 
common, especially in high sensitivity cardiac troponin assays. So 
increased troponin values may not be helpful in the diagnosis of 
ACS during COVID-19 infection. 

Ÿ Rapid detection methods can reduce the time delay and may be 
helpful for quick triage of COVID-19 test result in ACS.

Ÿ Patients can be diagnosedwith the infection during the course of 
hospital stay, hence regular assessment of risk-benet ratio for 
ongoing medical treatment is mandatory.

Ÿ In every city, at least a few of the CCUs (coronary care units) 
should be established in hospitals for COVID-19 patients. 

Ÿ Delayed presenters of STEMI will signicantly increase. This is 
due to lack of proper transport, reluctance to attend hospital in 
present conditions, and also fear of getting the infection from the 
health care system.

Ÿ Coagulation parameters will be deranged during severe COVID 
infection, which needs to be considered before giving antiplatelets 
and close monitoring of bleeding parameters is required in such 
situations.  

Ÿ Drugs that are used in the treatment of COVID-19 such as Anti-
viral drugs should be selected wisely. For example, Ribavirin has 
no direct toxicity over the cardiovascular system and 
Lopinavir/Ritonavirmay result in PR and QT interval 
prolongation, mainly in patients with baseline abnormality i.e. 
long QT or those who are at risk for conduction abnormalities 
including those taking other QT prolongation drugs. 

Ÿ Dosing of Anticoagulant drugs: Ribavirin has variable effects on 
warfarin dosing, ritonavir/lopinavir may need dose reductions or 
neglecting CYP3A4 mediated drugs such as Apixaban and 
rivaroxaban. Through the CYP3A4 inhibition, Lopinavir/ 
Ritonavir causes increased serum concentrations of ticagrelor, 
therefore the concomitant use of ticagrelor should be discouraged 
due to heavy bleeding risk as per reports by USA and Canada. 
Clopidogrel may not provide sufcient platelet inhibition during 
concomitant administration of Ritonavir/Lopinavir but it was not 
the same with Prasugrel. If Prasugrel cannot be used, testing a 
guided approach with platelet function assays is strongly 
recommended.

Ÿ Co-administration of Ritonavir/Lopinavir with statins may result 
in myopathy due to elevated statin levels. Simvastatin and 
Lovastatin are contraindicated for co-administration with 
Ritonavir/ Lopinavir for the risk of rhabdomyolysis, Rosuvastatin 
should be administered at the lowest possible dose. 

Ÿ Hydroxychloroquine is a QT prolonger, hence, cautious use 
should be done in ACS patients and the same for Azithromycin and 
its combination with Hydroxychloroquine. Careful use with a 
more frequent assessment of QT intervals is needed for 
Antiarrhythmic drugs, known to cause QT prolongation, 
especially Amiodarone.

Ÿ ACE/ARB (Angiotensin converting enzymeinhibitor/ 
Angiotensin Receptor Blocker) is usually used in the post ACS 
setting. It is recommended to continue the use of ACEI/ARB in the 
treatment of hypertension, heart failure, post-myocardial 
infarction, and other conditions during COVID-19.

Ÿ Follow up with the telehealthcare systems should be extended for 
stable patients to minimize the hospital visits. All the medical 
practitioners are encouraged to be familiar with the updated 
guidelines through online programsmade available by the board of 
governors of MCI. 

CONCLUSION:
COVID-19 pandemic is creating a global public health burden, with a 
progressively increasing number of infected subjects, which are 
generally asymptomatic, in this emergency crisis. Cardiologists can 
improve their approaches in the management of acute coronary 
syndromes (ACS), not just to guarantee the appropriate treatment to 
ACS patients, also by following proper guidelines, they may protect 
the hospital environment from the virus spread. Because of the 
COVID-19 pandemic, the cardiovascular emergency is exposed to the 
balancing timelines of the treatment and also the safety of health care 
professionals and other patients. Each patient referred to the outpatient 
department and cath lab requires exclusion of COVID-19 infection. 
For the conrmed cases specic measures should be undertaken which 
are mentioned such as factors that require special attention for ACS 
management during COVID-19 pandemic and high protection level of 
health care professionals.

This document provides a short and simple guide to assist clinicians in 
the implications of risk assessment, diagnosis, and management of 
ACS considering COVID-19 and protecting the high-risk cardiac 
patients during the COVID-19 outbreak.
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