Al-Kufa University Journal for Bi@iggy / VOL.14 / NO.2 / Year: 2022
Print ISSN: 2073-8854 Online ISSN: 2311-6544

Complicated impact of COVID-19 on cardiovascular system
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Abstract

The spread of COVID-19 has become a growing cause of mortalities over the globe
since its major outbreak in December 2019. Based on the many studies, the host cell
affected by coronavirus 2 (SARS-CoV-2), become corrupted through Angiotensin
converting enzyme 2 (ACE2) receptors. Angiotensin converting enzyme 2 is an
integral membrane protein and a zinc metalloprotease of the Angiotensin-converting
enzyme (ACE) family. This protein consists of 805 amino acids and cleaves
angiotensin's | and Il as a carboxypeptidase. The interaction between SARS-CoV-2
and ACE-2 has become an interesting subject to deep understanding of COVID-19
disease. One of the most important effects of this interaction is increased risk
of cardiovascular diseases (CVD). In this review, we discuss in different stages the
various preexisting cardiovascular diseases mechanisms responsible for same with
COVID-19 infection.

Introduction

There is a growing body of literature that recognizes the importance of impact and
implications of COVID-19 on the cardiovascular system. Since the outbreak of
peneumonia which caused by a novel coronavirus in December 2019 resulted in more
than 4.4 million SARS-CoV-2 and caused more than 300,000 deaths worldwide [1].
After virus isolation and identification, it has been found that there are big similarity
between SARSCoV-2 virus and SARS-CoV-1 in term of structure. However, the
disease known 2019 novel coronavirus has unique properties distinct from the other
coronaviruses [2, 3, 4]. A much debated question is whether the patients with
comorbid conditions more affected by COVID-19 or not. Reports suggested that
COVID-19 disease can be mortal in those with and without comorbidities. The
clinical observations of disease patterns reveal that the risk of the disease increases
with the presence of heart disease. In spite of the clinical manifestations of COVID-19
characterized by respiratory symptoms, some patients have severe cardiovascular
damage [6]. Moreover, patients with underlying cardiovascular diseases (CVDs) seem
to be associated with higher morbimortality [6]. Therefore, understanding the damage
caused by SARS-CoV-2 to the cardiovascular system and the underlying mechanisms
is of the greatest importance, so that treatment of these patients can be timely and
effective and mortality reduced.

Mechanisms of myocardial injury in COVID-19

The mechanisms of myocardial injury in COVID-19 are likely to be dependent on a
number of factors or causes. Although this mechanisms are uncertain to date, many
studies showed that acute myocarditis and heart failure can caused by  the Middle
East respiratory syndrome-related coronavirus (MERS-CoV)[7].  Angiotensin-
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converting enzyme 2 (ACEZ2) is highly expressed in the heart and lungs. Moreover, it
plays main function in cardiovascular and immune systems [8]. On the other hand,
the affinity of SARS-CoV-2 for (ACE2) receptor has been proved. The spike protein
of the virus binds to  ACE2 receptor [8]. SARS-CoV-2 mainly infests alveolar
epithelial cells and lead to respiratory symptom. Noticeably, These symptoms are
more severe in patients with CVD compared with healthy individuals. The
Convincing reason may due to increasing the secretion of ACE2 in these patients. In
addition, the infection with coronaviruses can result in global myocardial involvement
ST-segment elevation myocardial infarction (STEMI), and may lead to severe lift
ventricular LV dysfunction [9, 10]. Moreover, it has been observed that patients with
acute SARS infection suffer from subclinical left ventricular (LV) diastole. These
results may prove that the impairment of LV in the acute phase can be attributed to
acute cellular infections invading the body as a result of acute viral infection. As a
result, the body is exposed to a large proliferation of lymphocytes and macrophages
due to an uncontrolled immune response.

ACE2 mainly contributes to the neuropulmonary regulation of the cardiovascular
system. Therefore, ACE2-related signaling pathways may be involved in acute
myocardial injury. However, Hwang and PT Al Wong CK. Suggested other
mechanisms of myocardial injury induced by SARS-CoV-2 infection have been
proposed [6, 12]. This mechanism explains the damage to the heart muscle. Infection
with the virus leads to a cellular storm caused by an unbalanced response from Type 1
and Type 2 T helper cells, respiratory dysfunction, and hypoxemia caused by COVID-
19, resulting in damage to heart muscle [6,12].

Impact ofCOVID-19 on cardiovascular biomarkers

Many laboratory data showed health consequences in individuals with pre-existing
cardiovascular disease increase cardiovascular biomarker in patients with COVID-
19.Those biomarkers include high lactate dehydrogenase, hypoalbuminemia,
increased C-reactive protein CRP, elevated lactate dehydrogenase, and increased
erythrocyte sedimentation rate[13,14]. Further, those studies suggest that a cytokine
cascade may function a pathophysiological role in severe illness with increases in
interleukin-2, interleukin-6, granulocyte-colony stimulating factor, interferon-y
inducible protein 10, monocyte chemoattractant protein 1, macrophage inflammatory
protein 1-0, and tumor necrosis factor-a.Moreover, common abnormality in D-dimer
has also been described [15]. According to multiple nonspecific laboratory and
biochemical data have been reported that D-dimer increase significantly in COVID-19
patients. These results showed also presence of overt sepsis and disseminated
intravascular coagulopathy [16, 17]. Several studies from China have documented that
an elevated D-dimer level indicates the severity of SARS-CoV-2 infection. By
studying 140 patients with COVID-19, the results showed that patients with
debilitating conditions had higher levels of D-dimer compared to uninfected patients.
[17, 18]. Furthermore, increased the level of D-dimer associated with the development
of acute respiratory distress syndrome ARDS. Based on research so far, patients have
high D-dimer level with ARDS seem to be associated to an elevation in in-hospital
mortality rate [18]. Other study, recently, in lIraq reported that abnormalities in
cardiovascular biomarkers include CRP, LDH and ferritin £D dimer good indicator
for diagnosis of COVID-19[19].
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Chronic cardiovascular damage in COVID-19 patients

The infection by SARS-CoV can aggravate cardiovascular diseases CVD. The result
of a follow-up survey for 12 years of 25 patients who recovered from SARS-CoV
infection revealed that 68% had hyperlipidaemia, 44% had cardiovascular system
abnormalities and 60% had glucose metabolism disorders [20]. This study suggested
that lipid metabolism in patients with a history of SARS-CoV infection was
dysregulated. There are significantly increased in serum concentration of free fatty
acid, which include lysophosphatidylcholine, lysophosphatidylethanolamine and
phosphatidylglycerol in comparison with individuals without a history of SARS-CoV
infection[20]. In term of structure SARS-CoV-2 has a similar structure to SARS-CoV.
Therefore, the novel virus might also cause chronic damage to the cardiovascular
system.

Patients with underlying CVD are more likely to be infected by MERS-CoV [21]. It is
apparent from many results that old people, with comorbidities, are more likely to be
infected with SARS-CoV-2, especially those with hypertension, coronary heart
disease or diabetes. Moreover, cardiovascular patients seem to be developing severe
symptoms when infected with SARS-CoV-2. According to mortality data patients
underlying CVD account for a large proportion of deaths from COVID-19

Conclusion

Since December 2019, the COVID-19 pandemic has continued to grow globally and
affected millions of people worldwide. This essay has discussed the reasons for the
most contemporary literature on the relationship of the cardiovascular system and
COVID-19. Based on research so far, Severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) infects host cells through ACE2 receptors, resulting in coronavirus
disease (COVID-19) and, at the same time, leading to acute myocardial injury and
chronic damage to the cardiovascular system. Although the specific mechanisms are
uncertain, Patients with underlying CVD and SARS-CoV-2 should be given particular
attention during treatment for COVID-109.
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