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Abstract

Review Article

Covid-19 pandemic is an unprecedented health issue across the globe. Covid-19 is known to affect multiple organ
system of the body including cardiovascular system. The incidence of acute cardiac injury in COVID-19 patients has
been estimated to be approximately 8-12%. COVID-19 is often found to be complicated with hypercoagulable state
resulting in to thrombotic events. Covid-19 vaccines has also been found associated with deterioration of
cardiovascular function among patients having risk factors and even in healthy young adults. Improved survival has
been demonstrated by the timely implementation of suitable reperfusion and supportive therapy. A large, reliable
multicenter data is needed to establish a relation between Covid-19 vaccine and adverse cardiovascular outcome.
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BACKGROUND

It is well stablished now that Covid-19 affects
multiple organ system across age groups, ethnicity and
either gender. Cardiovascular manifestations of Covid-
19 are among important causes of morbidity, disability
and mortality and pose a significant burden on
healthcare system around the globe [1]. Cardiovascular
manifestations of Covid-19 may present with
Pericarditis, Myocarditis and even Acute coronary
syndrome (ACS) [2]. Moreover, some increase in
episodes of ACS has been found among patients
recovered from Covid-19 [3]. Covid-19 vaccines has
also been found associated with deterioration of
cardiovascular function among patients having risk
factors and even in healthy young adults [4]. Improved
survival has been demonstrated by the timely
implementation of suitable reperfusion and supportive
therapy [5]. With this background we conducted a sort
literature review evaluating effects of Covid-19 and
Covid-19 Vaccine on cardiovascular system.

DISCUSSION

Several studies have documented association
between cardiovascular disease and increased risk of
infection and the severity of clinical presentation of
Covid-19 [6-8]. The cardiovascular complications of
COVID-19 include multitude of clinical presentations
including myocarditis, pericarditis, acute coronary

syndromes (ACS), thromboembolic events, arrhythmias
and heart failure [9]. Though respiratory system is
thought to be the predominant manifestation for
COVID-19 illness, COVID-19 is known to worsen
cardiovascular disease and may also create cardiac
complications even in the absence of pre-existing
cardiac illness [10]. The risk of complications in
STEMI and Covid-19 increases with age and
comorbidities [11]. The incidence of acute cardiac
injury in COVID-19 patients has been estimated to be
approximately 8-12% [12]. The presenting ECG
changes may or may not be associated with cardiac
specific enzyme elevation [13]. Patient with covid-19
may present with cardiovascular involvement in the
initial days or even during convalescence [14].
Moreover, STEMI can present without initial clinical
manifestation of COVID-19 infection [15]. Primary PCI
was the recommended standard of care (American
College of Cardiology) for patients with STEMI during
Covid-19 pandemic [16].

COVID-19 is often found to be complicated
with hypercoagulable state resulting in to thrombotic
events [17-19]. Limited number of autopsies conducted
on Covid-19 related deaths has also supported cardiac
injury related to thrombosis [20]. Garg A et al., opined
in their case report that the prothrombotic milieu
associated with COVID-19-mediated cytokine release,
as evident by elevated D-dimer and CRP might be
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responsible for acute thrombotic occlusion in a 35-year-
old patient [21]. Juthani P et al., reported a 29-year-old
male patient with acute myocardial infarction without
any significant comorbidities. Patient was tested Covid-
19 positive by RT-PCR, deranged coagulation profile,
raised inflammatory markers and complete occlusion of
Left Anterior Descending (LAD). Patient was
successfully treated with drug eluting stent in LAD and
medications [22]. Similarly, Moreno JM et al., also
reported a case of 29-year-old man with clinical,
electrophysiological and biochemical evidence of AMI
in a Covid-19 positive patient [23]. In a retrospective
cohort study, Covid-19 was found independently
associated with higher three-month risk for venous
thrombosis, but not arterial thrombosis, compared to
influenza [24].

Adverse cardiac events have also been found
associated with Covid-19 vaccination. Myocarditis and
pericarditis were common instead of more severe events
like MI. The risk benefit ratio supports continuing
vaccination drive [25]. Baudihi A et al., also reported a
case of 23-year-old young man who developed AMI
one day after his second dose of Covid-19 vaccine [26].
Similarly, another case was reported wherein AMI was
encountered within twenty-four hours of CoronaVac
Covid-19 vaccine [27]. Azir M et al., reported a case of
17-year-old patient presented with Myocarditis
mimicking STEMI three day after Covid-19 mRNA
vaccine who was later recovered with standard
treatment [28]. Cardiovascular complications may also
be manifested after booster dose of Covid-19 vaccine
[29]. Zafar U et al., concluded in their systematic
review that a definitive association cannot be stablished
on the basis of available literature [30]. Known benefits
of the COVID-19 vaccine outweigh the known or
suspected risks [31, 32].

CONCLUSION

Increased incidence and severity of Covid-19
infection are found in patients with cardiovascular
disease and Covid-19 also adversely affects
cardiovascular system. Coagulation profile is often
found deranged in these patients. Strong suspicion and
timely diagnosis are empirical to have favorable
outcome. Cardiovascular complications may occur in
young patients without obvious risk factors in Covid-19
patients. Though Covid-19 vaccines has been found
associated with some cardiovascular adverse events,
benefits of the COVID-19 vaccine outweigh the known
or suspected risks. A large, reliable multicenter data is
needed to establish a relation between Covid-19 vaccine
and adverse cardiovascular outcome.
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