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Abstract: Coronavirus disease 2019 (COVID19) is spreading rapidly and there is now 
much concern regarding different aspects of public health. Underlying disorders like cardi-
ovascular diseases can increase the mortality rate. Understanding cardiovascular complica-
tions, manifestations and management in COVID19 is a necessary need. In this 
comprehensive review, we evaluated different aspects of cardiovascular disorders or com-
plications related to COVID19 infection. 
Keywords: SARS-CoV-2, COVID-19, cardiovascular diseases, complication

Background
Since December 2019, the new coronavirus (COVID19) outbreak has been a great 
concern in the public health worldwide.1 Acute coronary syndrome and cerebro-
vascular events might be triggered by some pathogens.2,3 Respiratory and urinary 
tract infections have been correlated with a short-term incremental rate of myocar-
dial infarction and ischemic stroke.4 In the recent two decades, coronaviruses and 
influenza viruses presented as outbreaks several times, leading to a great mortality 
and financial burden.

The SARS outbreak led to 916 mortalities in 29 countries in 2002. Thereafter, in 
2012, the Middle East respiratory syndrome coronavirus (MERS) led to 800 
mortalities in about 27 nations.5 The exact mechanisms that increase the higher 
risk due to such infections is not well understood yet; however, it may be due to 
higher cardiovascular stress in the underlying infection, lowering oxygenation in 
underlying pulmonary disorders, or systemic inflammation with plaque disruption 
which can precipitate thrombosis.3

Acute respiratory distress syndrome with cytokine storm may be the reason for 
increased mortality in COVID19.6 In more than 15% of infected patients, an 
interstitial pneumonia occurs that might proceed to acute respiratory distress syn-
drome (ARDS) or multiple organ failure and eventually death.7

Patients with coronary artery disorder and heart failure are at increased risk of 
acute events or exacerbation. Viral infections can potentially destabilize coronary 
plaques through several mechanisms including systemic inflammatory responses 
recently documented with COVID19.8

Despite the higher infectivity and lower mortality of COVID19 than severe 
acute respiratory syndrome (SARS) and MERS, many uncertainties, including the 
route of transmission, viral evolution, epidemic dynamics, appropriate anti-viral 
treatment and strategies for disease control remain.9 Although the mortality rate 
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remains low at 2.3% based on some Chinese reports, it 
would be 6% in patients with hypertension, 7.3% in those 
with diabetes, 10.5% in patients with cardiovascular dis-
ease (CVD) and 14.8% in those ≥ 80 years.10 It is demon-
strated that comorbidity, age, lymphocyte and lactate 
dehydrogenase which was considered as CALL score in 
a study, as a simple index had diagnostic value in fore-
casting prognosis.11 There are some different risk factors 
in mortality prognosis such as age of more than sixty-five 
years, CD3 to CD8 ratio lesser than 75, cardiac troponin 
I more than 0.05 and history of CVD.12 The prevalence of 
comorbidities with COVID19 patients is likely to vary 
greatly between countries depending on the background 
population at risk and preventive measures taken. This 
review focused on cardiovascular manifestations, chal-
lenges and considerations for patients with COVID19 
infection.

Here, we assessed various aspects of cardiovascular- 
related mechanism in clinical investigations of COVID19. 
We explored different studies in EMBASE, Science 
Citation Index, TRIP, Database of Abstracts of Reviews 
of Effectiveness (DARE), MEDLINE, Cochrane Library, 
NHS and Social Science Citation Index.

Probable Mechanisms of Cardiovascular 
System Injury Due to SARS-CoV-2
Viral infections might lead to decompensation of chronic 
CVD. It can be due to higher metabolic demand caused by 
infection and lower cardiac supply. The viral infection 
along with superimposed pneumonia would affect the car-
diovascular system.8 Varying, subclinical left ventricular 
(LV) diastolic damage in acute SARS, even in patients 
with no concurrent cardiac disease, is frequent, similar to 
the outcome of systemic inflammatory response, and is not 
exclusive for SARS.13 Based upon the clinical manifesta-
tion and laboratory results of COVID19, and the mechan-
isms of SARS-CoV, COVID19 might influence the 
cardiovascular system throughout various mechanisms. 
Viral infection directly damages cardiomyocytes. This 
hypothesis is confirmed by detection of viral RNA in 
35% of human cardiac specimen autopsy from patients 
with SARS during the Toronto outbreak in 2003.14 

Second, severe 2019-nCoV pneumonia can cause airway 
obstruction and affect gas exchange resulting in hypoxe-
mia, which markedly lowers the energy reserve by cellular 
anabolism and advances anaerobic fermentation followed 
by intra-cellular acidosis and oxygen free radicals to 

impair the phospholipid layer of cellular membrane. At 
the same time, calcium entry induced by hypoxia causes 
damage and develops the apoptosis of cardiomyocytes.15 

Moreover, high levels of IL-1β, IFN-γ IP-10 and MCP-1 
were found in COVID19 infection, which increases Th1 
cell responses.1 The disproportion of types 1 and 2 
T helper cell responses can stimulate cytokine storm lead-
ing to myocardial injury. Another mechanism of acute 
myocardial injury due to SARS- CoV-2 might be attribu-
ted to angiotensin-converting enzyme 2 (ACE2). The 
SARS-CoV-2 binds to the zinc peptidase ACE2. ACE2 is 
extensively expressed in different parts of the body, like 
the lungs and cardiovascular system and signaling path-
ways related to ACE2 may also have a role in cardiac 
injury.1

Cardiovascular Complications of 
SARS-CoV-2
General Cardiovascular Complications and Cardiac 
Injury
Cardiac disorders and diabetes can duplicate the risk of 
mortality more than other risk factors.16 Therefore, eva-
luation of cardiovascular and metabolic disorders in 
patients with COVID19 infection seems to be necessary. 
In one study of cardiovascular complications in 121 
patients with SARS,17 persistent tachycardia was found 
in 71.9% (including 40% with continued tachycardia dur-
ing outpatient follow-up), sustained asymptomatic hypo-
tension during hospitalization in 50.4%, transient 
bradycardia in 14.9%, transient cardiomegaly (without 
signs or symptoms of heart failure) in 10.7% and transient 
paroxysmal AF (with spontaneous resolution) in one 
case. These cardiovascular complications were statisti-
cally uncorrelated with oxygen desaturation or intensive 
care unit (ICU) admission. Earlier researches have 
demonstrated a link between cardiovascular metabolic 
disorders and SARS or MERS.17–19 Besides, it is shown 
that MERS can lead to acute myocarditis and heart 
failure.20

In a recent study on critically ill patients with 
COVID19 infection, comorbidities were seen in 86%, 
with chronic kidney disease and congestive heart failure 
being the most common. Three patients (of 21 patients) 
had elevated cardiac troponin-I (cTnI) and the mean BNP 
level was 4720 pg/mL. Cardiomyopathy developed in 
seven patients (33%). It is unclear whether the high rate 
of cardiomyopathy in the study is due to a direct cardiac 
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complication of COVID19 infection or overwhelming cri-
tical illness.21

In a study of 41 patients with COVID19 infection, 
myocardial injury was reported in five in Wuhan accom-
panied by a rise in hs-CRP and TnI. Eighty percent of 
patients with myocardial injury need ICU admission and 
had a higher blood pressure than those who did not need 
ICU admission.1

Findings of a recent meta-analysis showed that assess-
ment of cTnI or cardiac troponin-T (cTnT) might be help-
ful in predicting the disease severity in patients with 
COVID19 infection.

According to the results of comparing severe cases 
with other ones (123 versus 218 patients) in China, cTnI 
values in severe cases were significantly more than those 
with mild disease. Therefore, measuring cardiac damage 
biomarkers at admission of patients with COVID19 infec-
tion can help to detect those with cardiac injury and pre-
dict its progression.22 In another study on 120 patients 
with COVID19 infection, NT-ProBNP and cTnI were ele-
vated in 27.5% and 10%, respectively. It is also demon-
strated that the plasma level of IL-6 was markedly 
increased in patients with COVID19 infection and cardio-
vascular damage. In addition, mortality rate was correlated 
with the cardiac damage induced by fulminant 
myocarditis.23 Another investigation in Wuhan indicated 
that the level of myocardial injury in patients admitted to 
ICUs was significantly higher than those who did not. 
Biomarker levels (CK-MB, hs-TnI) were also higher in 
ICU than those who did not with a meaningful difference.

Cardiac damage is a prevalent status in patients 
admitted with COVID19 and is related to high in-patient 
mortality rate.24 This claims that patients with severe 
COVID19 infection are more prone to adverse events 
leading to myocardial injury.25 Cardiovascular adverse 
events of influenza infection, like myocarditis, acute myo-
cardial infarction and deterioration of heart failure were 
well-recognized during previous historical epidemics and 
markedly contributed to mortality.26 Although, first pre-
sentations of some COVID19 positive patients had been 
cardiovascular symptoms like palpitation or chest pain 
instead of respiratory symptoms in China in the grey 
literature. Generally, 11.8% of patients died with no pre-
vious history of CVD, there was substantial cardiac 
damage with elevation of TnI or cardiac arrest during 
hospitalization.27 So, cardiovascular symptoms in 
COVID19 positive patients can be more prevalent, prob-
ably due to systemic inflammation and immune system 

response. Similarly, former coronavirus epidemics have 
been related to a serious burden of cardiovascular events 
and adverse effects.26 It is mentioned that myocardial 
injury is related to mortality in COVID19, but the prog-
nosis of patients with underlying CVD and with no cardiac 
injury is better. The cause of this event is due to cardiac 
dysfunction and arrhythmias and inflammation-related- 
myocardial infarction. Myocardial cells in subjects with 
underlying CVD (ie, hypertension, coronary heart disease, 
and cardiomyopathy) are more prone to be damaged by 
viral illness. This damage can result from direct injury by 
the virus, systemic inflammatory responses, destabilized 
coronary plaque, and aggravated hypoxia.28

The severity of the primary respiratory involvement 
and probability of complications is raised in subjects 
with underlying CVD.19 Hypotension, tachycardia, brady-
cardia, arrhythmia, or even sudden cardiac death were 
prevalent in SARS cases. Echocardiography commonly 
shows subclinical left ventricular diastolic impairment. 
Besides, in those with systolic impairment and reduced 
ejection fraction there is a higher probability of the need 
for mechanical ventilation.13,29 Early COVID19 case 
reports recommended that those with a history of comor-
bidities are at more risk of adverse events or death. About 
fifty percent of admitted patients had a chronic medical 
disorder (40% CVD or cerebrovascular diseases). In the 
greatest clinical-cohort of COVID19 to date, acute cardiac 
injury, shock, and arrhythmia were reported in 7.2%, 
8.7%, and 16.7% of patients, respectively, with a higher 
prevalence in those needing intensive care.25 It has been 
reported that in patients with complicated COVID19 infec-
tion, 58%, 25% and 44% had hypertension, cardiac disease 
and arrhythmia, respectively.1 According to recorded mor-
tality statistics in China, 35% of patients with COVID19 
infection had a history of hypertension and 17% had 
a previous coronary heart disease. Moreover, patients 
older than 60 years had more systemic symptoms and 
more severe pneumonia than those below 60 years.30 

A meta-analysis indicated that hypertension, cardiovascu-
lar or cerebrovascular disorders and diabetes were found in 
17.1%, 16.4% and 9.7% of patients, respectively. They 
compared these statistics with the general population and 
showed no susceptibility of patients with hypertension and 
diabetes to COVID19 infection.31

Previous CVD are underlying disorders that exacerbate 
the status of COVID19 infection, which might lead to 
death.27 Various antiviral drugs could lead to cardiovascu-
lar insufficiency, arrhythmia or other cardiovascular 
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adverse effects. Therefore, the risk of cardiac toxicity 
should be assessed carefully.32

According to a meta-analysis, about eight percent of 
patients with COVID19 infection had acute cardiac 
injury.33 A patient was reported with no previous history 
of chronic disorder admitted in ICU and developed severe 
respiratory failure, heart failure, septicemia and sudden 
cardiac death in the eleventh day of hospitalization. It 
can be justified by direct acute cardiac injury due to 
COVID19 virus infection.34 In another report, the fre-
quency of myocardial injury in ICU or severe cardiac 
cases was approximately thirteen folds more compared to 
non-ICU or cardiac patients. Therefore, patients with 
COVID19 infection and underlying heart disease can 
have impaired cardiac supply, poor tolerance to severe 
pneumonia and are more susceptible to heart failure.31 

Data gathering in this field is bounded because of the 
low sample size and time restriction until now and most 
investigations had no comorbidities analysis in patients 
who died due to COVID19 infection. Therefore, the asso-
ciation between CVD and COVID19-related mortality 
may not be confirmed. The fact is that patients with 
hypertension, CVD, cerebrovascular or diabetes are more 
susceptible to severe infection or ICU admission due to 
COVID19 infection. The incidence of hypertension was 
twofold, cardiovascular and cerebrovascular disorders 
were threefold and diabetes was twofold higher in severe 
or ICU needing patients than others.33

Some patients with severe COVID19 infection might 
deteriorate quickly due to acute respiratory distress syn-
drome, which leads to septic shock and finally multiple 
organ failure and fulminant myocarditis.

Clinicians should consider the rapid increase in the 
level of cTnI or new-onset arrhythmias. Using mechanical 
ventilators and circulatory support systems, like IABP, 
Impella, and ECMO, may be helpful for these patients.35 

In a retrospective study, cardiovascular manifestations and 
in-hospital outcomes of confirmed COVID19 healthcare 
workers were evaluated. The mean age of patients and 
comorbidities were less than the general population. 
Patients with cardiovascular presentations and those with-
out it accounted for 58.5% and 41.5%, respectively. 
Patients with cardiovascular manifestations had lower 
baseline lymphocyte count (990 versus 1550), more posi-
tive PCR detection of throat swab (50% versus 11.8%, P = 
0.011), and more oxygen support (79.2% and 23.5%, 
P<0.001) compared to those without it. The incidence of 
in-hospital complications was markedly more in patients 

with cardiovascular presentation (75.0% versus 23.5%, P = 
0.001). In their multi-variable logistic regression model, 
concomitant cardiovascular presentation in patients with 
COVID19 infection was not independently related to in- 
hospital complications.36 In another investigation, on 54 
patients with COVID19 pneumonia, it was shown that 
patients with NT-proBNP more than 88.64 pg/mL level 
had higher risks of in-hospital mortality. NT-proBNP has 
been shown to be an independent risk factor for in-hospital 
mortality in patients with severe COVID19 infection.37

Thrombosis
Primary studies have demonstrated that there are higher 
risks of venous thrombo-embolism and acute myocardial 
infarctions that are probably induced by extreme inflam-
mation, platelet activation, endothelial dysfunction, and 
stasis.38

COVID19 related-coagulopathy,39,40 may relate to the 
higher number of arterial ischemic events. Higher levels of 
D-dimer in the setting of COVID19 have been defined in 3 
of the previously described cohort studies.41–43 It seems 
that pulmonary thrombosis is frequent in COVID19 pneu-
monia and makes 2 forms, proximal pulmonary emboli 
and/or distal thrombosis.44 The frequency of COVID19- 
related thrombosis is not recognized well and most of 
investigations did not consider systematic and comprehen-
sive investigation protocols on this issue. It shows that it is 
crucial to perceive the stage of disease and location of 
patient (ward vs ICU). These factors can have an influence 
on the quantity of anticoagulant a patient needed and can 
affect later thrombosis. In addition, there is evidence in 
a majority of studies, that can refer pulmonary embolism 
(PE) as “in situ” pulmonary thrombosis.45 Latest investi-
gations suggested that the incidence of thrombotic risk in 
ICU COVID19 patients (severe cases) was increased.46,47 

The most common thrombotic event was PE.48 There are 
three possible mechanisms related to pulmonary thrombo-
sis proposed in COVID19: 1) endothelial inflammation 
and microvascular thrombosis; 2) disturbing Virchow’s 
triad inside the lung by changing pulmonary blood 
flow; 3) transition of deep vein thrombosis to PE.48

Drug-Related Complications
Different COVID19 treatment drugs like chloroquine or 
hydroxychloroquine (alone or with azithromycin) and lopi-
navir/ritonavir could increase the QTc interval and risk of 
drug-induced torsade de pointes (DI-TdP) and drug-induced 
sudden cardiac death (DI-SCD).49 Ventricular arrhythmias 
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and mortality is reported by use of hydroxychloroquine 
alone or with macrolide. Bundle branch block, ventricular 
tachycardia, and ventricular fibrillation are the other adverse 
events related to hydroxychloroquine.50,51 These complica-
tions should be considered when patients are under treat-
ment by these drugs and ECG monitoring is required.

Arrhythmia
Another complication induced by COVID19 is arrhythmia. 
The rate of arrhythmia among 138 patients hospitalized 
with COVID19-related pneumonia was reported in 17% 
and more frequent in 44% of patients admitted in an 
ICU.52 In an observational study among 700 patients, 
there were 9 cardiac arrests, 25 atrial fibrillation (AF) 
events, 9 clinically significant bradyarrhythmias, and 10 
non-sustain tachycardia (NSVTs). The important point is 
that all cardiac arrests happened in ICU admitted patients. 
Hospitalization in ICU was related to AF and NSVT.53 

The probable processes that could lead to arrhythmia in 
COVID19 patients are myocarditis, hypoxia, abnormal 
host immune-response, myocardial strain, myocardial 
ischemia, electrolyte derangement, intra-vascular volume 
disturbances and drug adverse effects.54 Malignant 
arrhythmias in COVID19 were first reported in 5.9% (11/ 
187), including VT/ventricular fibrillation (VF).28 Also, it 
was reported a large-series of subjects died from 
COVID19, and showed that most etiology of mortality in 
seven of the eighty-one cases was cardiac arrest (8.64%), 
acute coronary syndrome (4.94%) and malignant arrhyth-
mias (2.47%), respectively.55 Despite the perceived asso-
ciation, some case reports have described the phenomenon 
of sinus bradycardia in text of COVID19 as the most 
common arrhythmias.56

Long-Term Complications
Long-term complications of COVID19 infection should be 
considered in their follow-ups. The clinical effects of 
pneumonia and persistent systemic inflammation and pro- 
coagulant activity after resolution of infection, have been 
related with a higher risk of CVD for up to 10-years of 
follow-up.57 It is likely that patients infected via respira-
tory virus outbreaks would experience similar adverse out-
comes. Current data on long-term follow-up is based upon 
other previous types of coronaviruses. In a study per-
formed on 25 cases recovered from SARS-CoV infection, 
it was shown that 68% had hyperlipidemia, 44% cardio- 
vascular disorder and 60% glucose metabolism disorders 
after a 12-year follow-up.58 Analysis of metabolic 

characteristics indicated that metabolism of lipids was 
dysregulated in patients with previous SARS infection. In 
previous SARS cases, the serum level of free fatty acids, 
lysophosphatidyl choline, lysophosphatidyl ethanolamine 
and phosphatidyl glycerol were markedly higher than 
those without a history of SARS.58 The mechanisms that 
affect lipid and glucose metabolisms are not understood 
yet. According to the similar structure of SARS and 
COVID19 virus agents, COVID19 may lead to chronic 
cardiovascular complications.

While viral phenotype, base-line clinical features, pri-
mary disease severity, and immediate management effect 
short term survival, extra-pulmonary manifestations 
mainly determine the long-term prognosis.9 More long- 
term studies should be performed in those who recovered 
from the infection.

Challenges About RAAS Inhibitors
ACE2 is a membrane-bound aminopeptidase with 
a critical role in the cardiovascular and immune 
systems.59 ACE2 is a counter-regulatory enzyme that 
degrades angiotensin II to angiotensin-(1–7), thereby 
weakening its impacts on vaso-constriction, sodium 
retention and fibrosis.60 ACE2 expression is very tissue- 
specific, mainly expressed in the cardiovascular, renal 
and gastrointestinal systems and respiratory tract epithe-
lium, but the circulating levels of soluble ACE2 are 
low.61 Therefore, in addition to coronaviruses causing 
pneumonia through ACE2 receptors in lung epithelial 
cells, we must consider possible viral effects on myocar-
dial tissue. ACE2 has been identified as a functional 
receptor for coronaviruses,59 including SARS-CoV and 
SARS-CoV-2. SARS-CoV-2 infection is stimulated by 
the binding of the spike protein of the virus to ACE2, 
which is highly expressed in heart and lungs.59 SARS- 
CoV-2 mainly invades alveolar epithelial cells, resulting 
in respiratory symptoms. These symptoms are more 
severe in patients with CVD, which might be associated 
with the increased expression of ACE2 in these patients 
compared to healthy ones. There is a hypothesis that 
ACE2 levels can be increased by the use of renin–angio-
tensin–aldosterone system inhibitors. Given that ACE2 is 
a functional receptor for SARS-CoV-2, concerns have 
been raised regarding the safety and potential effects of 
antihypertension therapy with ACE inhibitors or angio-
tensin-receptor blockers in patients with COVID19 
infection.62 There are few human studies to assess the 
effects of RAAS inhibitors on ACE2 expression and data 
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are lacking about the effects of RAAS inhibitors on lung- 
specific expressions of ACE2. Therefore, this limited data 
is not enough to support or refute these concerns.63 On 
the other hand, a high level of angiotensin II activity may 
have an important role in organ injury in COVID19 
infection.64,65 In experimental models, exposure to the 
SARS-CoV-1 spike protein induced acute lung injury, 
which is limited by RAAS blockade.66 In another animal 
study, it was shown that using ACEi and ARB might 
create a protection against severe lung complications in 
COVID19 infection.67

Based on the current available guidelines and consider-
ing the overwhelming evidence of mortality reduction in 
CVD, ACEi and ARB therapy should be initiated in 
patients with heart failure, hypertension, or myocardial 
infarction as tolerated, regardless of SARS-CoV-2.68 In 
addition, abrupt withdrawal of RAAS inhibitors in high- 
risk patients may result in clinical instability and adverse 
health outcomes.63

Some experts have suggested that rigorous use of 
guideline-directed, plaque stabilizing agents could offer 
additional protection to patients with COVID19 infection 
(statins, beta blockers, ACE inhibitors, ASA);69 however, 
such therapies should be tailored individually.

Myocardial Infarction
Classic symptoms and manifestations of acute myocardial 
infarction (AMI) might not present during coronavirus 
infection, which leads to under-diagnosis.8 Xu et al eval-
uated the clinical characteristics and risk factors of patients 
with COVID19 infection and AMI. They reported cardiac 
complications in 42 of 53 (79.25%) patients including 
tachycardia (n = 15), electrocardiography abnormities (n 
= 11), diastolic dysfunction (n = 20), elevated myocardial 
enzymes (n = 30) and AMI (n = 6). All the six patients 
with AMI were aged more than 60 years and five had two 
or more underlying comorbidities (hypertension, diabetes, 
CVD, and chronic obstructive pulmonary disease). Novel 
coronavirus pneumonia (NCP) severity score was higher 
in patients with AMI than those with non-definite AMI 
(p<0.001). All patients with AMI required care in an 
intensive care unit and three died and two remained hos-
pitalized. Their analysis showed that CRP levels, NCP 
severity, and underlying comorbidities were the risk fac-
tors for myocardial injury in patients with COVID19 
infection.70

Due to a delay in the results of PCR and its effects on 
the time of STEMI emergency reperfusion, it is suggested 

to isolate patients suspected of SARS-CoV-2 infection and 
to administer thrombolytic therapy immediately within the 
reperfusion time.

High-risk patients with contraindications for thrombo-
lysis should be assessed regarding the risk of infection 
transmission and the benefit of PCI. Meanwhile, perform-
ing PCI only for the culprit vessel is recommended.

If patients are admitted within the reperfusion time 
window (less than 12 hours) and no contraindication for 
thrombolysis exists, thrombolytic therapy should be per-
formed in an isolation ward. After successful thromboly-
sis, treatment should be continued in the isolation ward. 
After the patient recovered from COVID19 pneumonia 
and PCR findings were twice negative, elective PCI should 
be considered. Patients within the reperfusion time win-
dow with contraindications for thrombolysis or failure of 
thrombolysis need a comprehensive evaluation of the risks 
of PCI and infection control.71

For most patients with NSTEMI and suspected 
COVID19 infection, timing should allow for diagnostic 
testing prior to cardiac catheterization, and allow for 
a more informed decision regarding infection control. 
Rapid discharge of patients with primary NSTEMI follow-
ing revascularization would likely be important in terms of 
maximizing bed availability and reducing patient exposure 
within the hospital. It has been suggested that in appro-
priately selected patients with known COVID19 and 
NSTEMI (eg, particularly for patients with type 2 MI), 
conservative therapy may be sufficient based on the 
patient’s risk. Recent reports from China outline 
a protocol that relies on rapid nucleic acid testing and 
reliance on fibrinolytic therapy. This is a controversial 
subject, especially in the United States where primary 
PCI is routine for patients with STEMI. Furthermore, it 
is complicated by the fact that access to rapid testing is 
limited. However, in patients with known COVID19 infec-
tion and STEMI, the balance of staff exposure and patient 
benefit should be weighed carefully. Fibrinolysis can be 
considered an option for relatively stable patients with 
STEMI and active COVID19 infection. For elective 
patients, Case decisions should be individualized, taking 
into account the risk of COVID19 exposure versus the 
delay in diagnosis or therapy.72 Recent reports suggest 
that acute cardiac injury is present in about 7% of patients 
with COVID19 infection and may represent either type 2 
MI or myocarditis.73

Pro-coagulant effects of systemic inflammation74 may 
increase the likelihood of stent thrombosis and assessment 
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of platelet function and intensified anti-platelet therapy 
should be considered in those with a history of previous 
coronary intervention.

Conclusion
COVID19 is now a serious pandemic infection with 
different clinical features. Underlying CVD may lead 
to adverse clinical outcomes or long-term complica-
tions in patients with COVID19 infection. Keeping in 
mind the cardiovascular presentations, underlying CVD 
and its adverse events can help the clinician to make 
better decisions in the management of COVID19 infec-
tion. However, there are many gaps in the pathophy-
siology of direct cardiovascular injuries due to 
COVID19 infection. Performing large scale and multi- 
centric investigations on cardiovascular complications 
of COVID19 infection would help CVD control to 
a great extent.
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loon pump; ICU, intensive care unit; IFN-γ IP-10, 
interferon gamma-induced protein 10; IL-1β, interleu-
kin 1-beta; LV, left ventricular; MCP-1, monocyte che-
moattractant protein-1; MERS, Middle East respiratory 
syndrome coronavirus; NCP, novel coronavirus pneu-
monia; NSTEMI, non-ST-segment elevation myocardial 
infarction; NT-ProBNP, N-terminal pro b-type natriure-
tic peptide; PCI, percutaneous coronary intervention; 
PCR, polymerase chain reaction; RAAS, renin–angio-
tensin–aldosterone system; SARS, severe acute respira-
tory syndrome; SARS-CoV-2, severe acute respiratory 
syndrome coronavirus type2; STEMI, ST-segment ele-
vation myocardial infarction.
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