
 

International Journal of Sciences: 

Basic and Applied Research 

(IJSBAR) 

 

ISSN 2307-4531 
(Print & Online) 

 
http://gssrr.org/index.php?journal=JournalOfBasicAndApplied 

--------------------------------------------------------------------------------------------------------------------------- 

1 
 

“COVID-19” and its Cardiovascular Complications – 

Review 

Muhammad Saad bin Tahir
a
, Muhammad Salman ullah

b
, Mahnoor basit

c
, 

Rohama zahid
d
* 

a,c
Institute of Microbiology and Molecular genetics, University of the Punjab, Lahore 54000, Pakistan. 

b
King Edward Medical university (KEMU), Lahore 54000, Pakistan. 

d
School of Biological Sciences, University of the Punjab, Lahore 54000, Pakistan 

a
Email: iammuhammadsaad32@gmail.com, 

b
Email: salmanullah087@gmail.com, 

c
Email: 

mahnoor74basit@gmail.com, 
d
Email: rohamazahid856@gmail.com 

 

Abstract 

By the end of December in 2019, the world got trapped under the dark shadow of the deadly novel virus that 

was given the name as “Severe Acute Respiratory Syndrome‐coronaVirus 2 (SARS‐CoV‐2)”. Due to its rapid 

spread in all the continents, “Coronavirus disease 2019 (COVID-19)” was announced as the pandemic due to its 

high potential of infecting the human beings. This viral infection not only become the reason of mortality, but it 

also lethally effected the the infrastructure of public health care system and the global economic situation. 

“COVID-19” generally maifestated as the “viral pneumonia”, sporadically leading to “acute respiratory distress 

syndrome (ARDS)” and death. Frequent clinical studies have depicted an interrelation between this deadly virus 

and cardiovascular diseases. Precedent cardiovascular disease in a person seems to be linked with adverse 

consequences and high chances of mortality in patients with (COVID-19 infection), whereas this virus itself has 

a potential of inducing the arrhythmia, acute coronary syndrome, myocardial injury and venous 

thromboembolism. One of the most significant point of concern is the drug & disease interactions that affect the 

patients with viral infection and comorbid cardiovascular diseases. By integrating the data and information 

regarding the biological features of this contagious novel virus, this review has summarized the pivotal cardiac 

manifestations, their management, and future implications.  
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By correlating the facts and figures related to the biological conditions of this lethal virus with the reported 

clinical findings, we can ameliorate our conceptions regarding the significant mechanisms underlying (COVID-

19), ultimately leading towards the control of this viral infection by the progressive development in preventions 

and treatments.  

Keywords: COVID-19; Cardiovascular diseases; Myocardial Infraction; Cardiovascular drugs; Troponin; ACE2; 

Spike protein. 

1. Introduction  

Ever since late December, the whole world is confronting the crises of a new pandemic, the severe acute 

respiratory disorder or Covid 19/ (SARS‐CoV‐2). Subsequent to arising out of “Wuhan‐China”, the Covid 

disease‐2019, immediately disseminated all around the world. Because of all its obscure elements, doctors are 

going through “Real‐time learning methodology”. As the illness spreads, a gigantic flood of data fills up the 

media as well as research journals [1,2,3]. From that point forward, this viral disease has spread quickly 

worldwide and has been declared as a pandemic influencing more than 200 nations and regions, with an 

extraordinary impact on general wellbeing of people, as well as toppling over the socio-economic balance of 

countries. The dramatic expansion in the quantity of patients with COVID-19 in the previous year, has 

overpowered medical care frameworks in various nations all over the globe. As of now, preventive antibodies 

and prophylactic treatments for COVID-19 are underway but not available to infected individuals. “COVID-19” 

brings about an onset of an extreme intense respiratory condition. (SARS-CoV-2) is an individual from the 

family βeta-coronavirus like that of other two coronaviruses that had initiated pandemic infections (SARS-CoV) 

and (MERS-CoV) [1,2,3,4]. Likewise with “SARS-CoV and MERS-CoV”, (SARS-CoV-2) alsoo the reason of 

causing a respiratory disease, which prompts viral caused pneumonia and “Acute respiratory distress syndrome 

(ARDS)” in certain infected people [1]. Other than its key features relating to respiratory distress, extreme 

proliferation of the viral progeny can initiate a cytokine storm in body of the patient as a result of which there is 

excessive production of chemokine and cytokines (IL-6, IL-1β and tnf-α) by innate defense mechanisms of our 

body. Such elevated levels are the leading cause of multiple organ failure [5]. A significant number of Covid 

stricken patients, experience coagulation abnormalities that progress towards thromboembolic events [6,7]. Ever 

since SARS-CoV-2 has surfaced, its protein structure [8,9,10] and genomic sequence has been the focal point of 

study [11]. Up till now, considerable similarity of about 79.6% has been established of “SARS-CoV-2 with 

SARS-CoV” as per the identical genomic sequences of both [1,2]. It is worth mentioning that both of them 

utilize the same entry pathway i.e the attachment of viral spike protein (glycoprotein) to the “Angiotensin-

Converting Enzyme (ACE2) receptor” present on the surface of host cell [4]. Among different physiological 

prospects of severe “Covid-19” infection, cardiovascular issues have arisen as the most serious and lethal 

complication [12,13,14]. COVID-19 manifests itself with respiratory distress resulting from pneumonia and 

ARDS. This progresses towards cardiac injury as depicted by the raised troponin levels and ultimately 

contribute towards having a heart failure [14,15,16]. The increased mortality rate is owing to heart damage [17].   

A group study of “416” Covid positive people revealed that 19.7% of them had elevated levels of troponin 

during the time they were hospitalized. It has been considered as an independent risk factor for the admitted 

patients in hospitals [17]. People presenting the condition of “Severe Systemic Inflammatory Response 
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syndrome (SIRS)” had increased occurrence of cardiac injury. This basically underlines the association of 

immune response with the cardiovascular system and the virus itself. Nevertheless, it is also worth consideration 

that the infected individuals with an already underlying comorbidity in the form of cardio metabolic disease 

[18,19], were a subject to severe form of Covid illness and they were also the ones with the highest death rate 

[20]. In patients of cardiovascular disease, 10.5% fatality rate has been recorded, in diabetic patients it is 7.3% 

and in patients with hypertension patients it is 6.0%. This rate is 3-4% higher than those patients with no 

secondary condition [21]. All in All, the high incidence of severe cardiovascular events coupled with Covid-19, 

along with similar viral diseases like influenza [22], significantly contribute in making the disease lethal for the 

patients.  Though the precise pathogenesis of cardiac issues and Covid has yet not been determined. Myocardial 

injury results due to inflammation which in turn is directly proportional to the elevated cardiac biomarker, 

troponin T [23]. However this is just one of the proposed mechanisms. Damaging effects on the heart can be 

inflicted by the virus itself, directly, respiratory failure can lead to hypoxic injury, indirect damage can result 

due to cytokines released as a result of systemic inflammatory response and this inflammation also plays its role 

in Myocardial infarction (MI) that occur due to the plaque rupture.  Plenty of mechanisms responsible for the 

cardiac damage may comprised of following: (1) damaging effect on the myocardium by the virus directly, (2) 

Hypoxic injury that can happen due to the respiratory failure, (3) Ischemia from myocardial supply demand 

mismatch, (4) Severe systemic inflammation can be the reason of prothrombic condition (5) Systemic 

inflammatory response generates the cytokines that can cause the injury indirectly (Fig. 1).  Some mechanisms 

are dependent on receptors for instance the ACE-2 mediated entry of virus into the cells may bring about direct 

heart damage. This remains a possibility. There is significant expression of ACE2 receptors on endothelial cells 

and cardiac pericytes and from animal models it has been determined that the viral infection or secondary 

inflammation can lead to direct dysfunction and may accumulate MI [24,25].  If the biological parameters are 

understood deeply, it will greatly help with the establishment of suitable and appropriate confirmatory tests, 

treatment therapies, and vaccines and can add more to out information about tissue tropism. Previous clinical 

data is indicative of the fact that vulnerability to and turnout of “COVID-19” is strictly linked with 

“cardiovascular disease (CVD)” [26,27,28]. A high incidence of corona in CVD patients has been noted which 

further increase mortality rate [29,30]. On top of this, Coronavirus seems to enhance the development of certain 

conditions like venous embolism, arrhythmias, “acute coronary syndrome” (ACS) and myocardial injury 

[31,32].  
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Figure 1: Schematic representation of the COVID-19 structure and route of infection and immune responses 

(Self made) 

Majorly covid related issues have been addressed in adult people but children have the reported cases of 

developing hyperinflammatory shock with clinical manifestation similar to that of “Kawasaki”, including 

coronary vessel abnormality and cardiac dysfunction [33]. This data is establishing a two-way link of 

cardiovascular systems and COVID-19 but the exact mechanism can still not be narrowed down. The excessive 

systemic inflammation related to COVID-19 has been anticipated to enhance to the establishment of sub-clinical 

disorders or bring about anew cardiac injury [26,27]. As per the animal models it has also been seen that a part 

of “renin ꟷ angiotensin ꟷ aldosterone system” (RAAS), takes part in binding to ACE2 and therefore facilitating 

the viral entry into the host cells [12].  The swift progression of COVID in nations, countries and our very own 

community makes it mandatory for the integration of all the previous and the current data to be compiled and be 

made available to the masses so that better understanding can be developed related to the pathophysiology of 

this illness and taking a step towards formulating the potential therapies and treatments to cope up. The leading 

purpose of this review is to summarize the recently known knowledge regarding “SARS-CoV-2” from a 

biological perspective, focusing on the interaction between the human ACE2 and viral spike protein S. 

Moreover, the clinical findings regarding the effects of Covid-19 infection on the “cardiovascular system” are 

reviewed. Lastly, we discuss the most probable links between the frequently used cardiovascular drugs, 

vulnerability to “Covid-19” and the most viable cardiovascular implications of the drugs being used for treating 

the “Covid-19 Infection”. 

2. Review of Literature 

Plenty of current information on SARS‐CoV‐2 is derived from past authentic pestilences that went before the 
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current flare-up, as “SARS‐CoV, MERS‐CoV, and H1N1 flu disorder”. During those viral infection episodes, a 

critical relationship between fundamental cardiovascular illnesses, myocardial injury were noticed [34].  In 

2002, the first case of human infection by this novel virus was notified. During that timeline and situation, it 

came to our knowledge that in rabbits this viral infection could induce cardiomyopathy subsequent to dilatation 

of cardiac chambers, simulating other dilated cardiomyopathies and the systolic function impairment [35]. 

Cardiac arrhythmias, hypotension and even, “Sudden cardiac death (SCD)” were labeled as probable 

manifestations of “SARS-CoV” [36].  Among the group of “121 patients”, it was confirmed that “sinus 

tachycardia” is the most common cardiovascular “SARS‐CoV” discovery with a general rate of 72 percent. 

“Persistent tachycardia’s” average span was about 12.7 days and the recorded average heart rate was “117 

beats/min” on the other hand, range was about 102 to 150 beats per minute, the tachycardia continued 

persistently in approximately 40 percent of patients during thirty days after being discharged from the hospital. 

In the 3
rd

 week of hospitalization, most of the incidences of tachycardia, might be related to the drug mediated 

treatment, such as “corticosteroid and ribavirin” when most of the infected patients were afebrile. Though, 

corticosteroid treatment was not linked with the continual “tachycardia” during the follow‐up. So, the long-

lasting tachycardia might presist due to “autonomic tone changing”. Alternatively, “sinus tachycardia” that is 

actually secondary to “cardiopulmonary or peripheral deconditioning” since this disease ended up in the 

lengthened bed rest [37]. Other than these deductions, noteworthy “sinus bradycardia” was realized in 14.9 

percent patients. Unlike “tachycardia”, which was tenacious, “bradycardia” was rather temporary with an 

average heart rate of 43 beats per minutes and the noticed range was 38‐49 beats per minute and a mean span of 

about 2.6 days. In 13 (10.7%) Reversible cardiomegaly was reported, without any clinical indication of heart 

failure (HF). While, “Transient atrial fibrillation” was detected in just a single patient [37]. Moreover, in 

accordance with the other researches, it has been elaborated that “palpitation”, in the form of “tachycardia” at 

rest situation or slight actions, was seen amid patients improving from covid infection. Probable reasons, 

according to them, were deconditioning, decreased cardiac function, cardiac arrhythmia, autonomic dysfunction, 

and lessened pulmonary function, anxiety, thyroid dysfunction and anemia [38].  In an urge to explain the 

incident of cardiac arrest in the fifteen infected people with the virus, some possible mechanisms were suggested 

by Pan and his colleagues (a) SARS is the reason of causing lung injury , which leads to hypoxemia condition 

and an unstable condition in myocardial electricity; (b) SARS directly bringing about conduction system or 

myocardial cells damage; (c) Infection of SARS worsening any already presisting myocardial conditions, or 

disturbing conductance; (d) severe anxiety induce the release of endogenous catecholamine and results in the 

“myocardial electrical instability” (Figure 2) [39].  The last viral epidemics have also been correlated with a 

drastic elevation in the occurrence of MI, HF, myocarditis, arrhythmias, cardiomyopathy and ultimate cardiac 

death [40,41]. It was therefore not surprising to experience a general increase in the CV events in COVID 

positive patients. Side by side, an already present cardiac complication aggravates the condition of the patient 

directly leading to death.  
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Figure 2: Mechanisms and consequences of COVID‐19 myocardial damage. COVID‐19, coronavirus disease 

(Self made) 

In non-intensive care unit (ICU), through metanalysis the incidence of CV reported was 16.4% which was thrice 

as high as those in ICU [42]. Many conducted studies have revealed lower outcomes, including death rate, in 

patients with raised biomarker levels (such as creatinine kinase, cardiac troponin, “pro-brain natriuretic peptide 

(BNP)” in ARDS associated with COVID [43,44].  In a concise study of 179 patients with pneumonia during 

Covid, the level of cardiac troponin  ≥ 0.05 ng/mL was observed to be greatly linked to increased mortality 

(hazard ratio [HR] 4.077, 95% confidence interval [CI] 1.166‒14.253; p < 0.001) [45]. In another cohort study 

of 273 patients, “cardiac biomarkers” that are (N-terminal [NT] pro-BNP, cardiac troponin, and myoglobin) 

were pointedly advanced in critical and severe cases as compared to the moderate cases [46].   An additional 

study focused on the changes in levels of troponin during pathogenesis of the COVID-19 disease and it was 

highlighted that 37.5% of individuals had normal troponin levels at the time they were admitted which rose 

steadily while they continued with hospitalization and reached maximum as they were about to die [47]. In 

China, these findings were verified in a study of 341 infected people, underlining the importance of measuring 

troponin levels during the progression of the Covid-19 illness in hospitalized patients. More importantly, if there 

is an underlying renal malfunctioning, troponin levels can also reach a peak. In this condition, the increase in 

other cardiac biomarkers will be more dependable while indicating a cardiac injury. Li and his colleagues and 

Zhou and his colleagues have also established the severity of the illness with increased levels of myoglobin, NT-

pro-BNP and creatine kinase-myocardial band (CK-MB) [48,49]. Though the lethality of the virus is low, it is 

highly contagious. In a published article it was noticed that acute cardiac injury, shock, and arrhythmias were 

present in 7.2%, 8.7%, and 16.7% of patients and even higher levels in those who were admitted to ICU [50].  

Biomarkers levels of the Myocardial injury were recorded high in the covid patients that were admitted in ICU 

as compared to the non- ICU patients. “Median creatine kinase‐MB level” 18 U/l vs 14 U/l; P < .001; and high‐

sensitivity cardiac troponin I [hs‐cTnI] level 11.0 pg/mL vs 5.1 pg/mL; P = .004), indicating that patients with 

worsening symptoms often have problems involving acute myocardial injury [50]. Overall, arrhythmia rate had 

a more frequency in ICU patients (44.4% vs 6.9%; P < .001). Cardiac injury patients more “noninvasive 
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ventilation” (46.3% vs 3.9%; P < .001) and “invasive mechanical ventilation” (22.0% vs 4.2%; P < .001), and 

also had a mortality (51.2% vs 4.5%; P < .001) in contrast to those without Cardiac injury. The patients with the 

increased troponin levels were more ill and older, but after every possible confounding factors was adjusted, it 

turned out that cardiac injury was a forecaster of mortality (HR: 4.26; 95% CI: 1.92‐9.49) [51].  Another study 

stated that “Myocardial injury” coupled with “SARS-CoV-2” occurred in about five out of forty one patients 

and he also demonstrated an increase in hs‐cTnI levels greater then 28 pg/mL. Out of these five patients, four of 

them were admitted in ICU indicating the serious progress and harm of Covid-19 [52].  Another study analyzed 

187 Covid +ve patients and 27.8% of them had increased troponin levels. With such high levels these patients 

developed complications at an early stage like acute coagulopathy (65.8% vs 20.0%), (ARDS) Acute respiratory 

distress syndrome (57.7 percent versuss 11.9 percent), Acute kidney injury (36.8 percent versus 4.7 percent), 

malignant VAs (11.5 percent vs 5.2 percent) as compared to the normal range values. The thing to ponder upon 

is that death rate was elevated in patients with TnT levels high in plasma than in patients who had normal range 

values (59.6% vs 8.9%) [53]. Pre-existed CVD in patients let to their increased susceptibility in developing 

Covid-19 and its complicated clinical outcomes [54]. The parameters related to CV badly impact the prognosis 

of these infected individuals. Six published studies from China put up the statistics of patients with COVID-19 

and reported “9.7%, 16.4% and 17.1%” prevalence of diabetes mellitus, cardio cerebrovascular disease and 

hypertension respectively [55]. Though the incidence of hypertension and diabetes in these people was similar 

to the general population of China, cardio cerebrovascular disease prevalence was noticeably greater. More 

significantly, the diabetes mellitus, cardio-cerebrovascular disease and hypertension is known to be linked with 

a “2-fold, 3-fold and 2-fold” higher possibility of severe viral pathogenesis and needed to be admitted in 

intensive care unit (ICU) , suggesting extrapolative influence of these underlying diseases. The Chinese Center 

for Disease Control and Prevention released a much-detailed report describing the clinical outcomes in 

confirmed cases of about 44672 [56]. The overall fatality rate (CFR) in these infected people was 2.3% and it 

was much higher in patients with hypertension, diabetes and CVD (6%, 7.3% and 10.5% respectively) (Table 1).  

Across variable geographical territories the rate of occurence of different “CV comorbidities” and their clinical 

outcomes keeps on changing. A small report inclusive of 21 Washington patients, United States of America 

(USA) exhibited a grave scenario [57]. Comorbidities were usual in this group of patients with 33.3% being 

diabetic 42.9% suffering from “congestive heart failure”. In 33.3% patients, “acute cardiac dysfunction” 

occurred and about 52.4% patients died. All in all, 201 deaths out 15219 positive cases indicate CFR in America 

to be much lower. However, is likely to raise as most of the patients are admitted in hospitals as of this moment 

and no definitive results are known to us.  

Another crucial point to be under discussion is about a promising drug, chloroquine that has been tested in 

patients with Covid-19 and its cardiovascular side effects. The long term use of the drug enhances Purkinje fiber 

refractory period and depolarization length duration ultimately leads to the “atrioventricular nodal and/or His 

system malfunction” [58].  Both the hydroxychloroquine and chloroquine have been used clinically to treat 

several conditions but these two are equally known to cause “arrhythmias” [59,60]. Azithromycin, was 

evaluated by being blended with hydroxychloroquine as a therapy for “COVID-19”, has also been recognized to 

elongate the QT interval [61]. Out of the 90 patients who got azithromycin in combination with and those who 

got it combined with hydroxychloroquine had larger QT interval than those who were treated with 
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hydroxychloroquine alone [60].  

Table 1: Prevalence of cardiovascular comorbidities in patients with COVID-19 [56] 

 

Additionally, reviewing a group study encompassing 1438 hospitalized patients in New York City, treatment 

with azithromycin or hydroxychloroquine both were related with neither treatment. In-hospital mortality was not 

increased in both groups, but the outcome of cardiac arrest was highly likely in patients receiving both 

medications rather than the ones taking none [62]. Owing to systemic illness and Electrocardiographic 

evaluation some confirmed cases of Covid-19 might have renal dysfunction. Hence a proper analysis should be 

done in patients intaking these either of the two medication or both. Despite the total clearance of the virus, 

some long-term complication might develop in the patients. Previous epidemics can for sure help out in 

providing indications for any later CV outcomes. For instance, the 2002 SARS epidemic, elevated levels of 

phosphatidylinositol and lysophosphatidylinositol in the patinets recovered from SARS led to metabolic 

alterations as compared to the normal healthy people. This change was observed owing to impaired glucose 

metabolism and associated hyperlipidemia. A vascular necrosis has been reported to be a long-term 

complication for Covid patients to whom corticosteroids were prescribed [63,64]. However the exact 

mechanism of these metabolic alterations is yet unknown to us. Osteonecrosis is related independently with a 

high risk of worse CV outcomes in patients to SARS having corticosteroid treatment and warrants further 

investigation [65,66].   Psychiatric morbidities should also be considered like the chronic fatigue syndrome, 

which was also observed patients who were recovering from the viral infection [67]. Provided the relation 

between psychiatric conditions, such as (CFS) chronic fatigue syndrome, depression, and CVD, such as chronic 

HF and cardiac arrhythmias, the proof backing long-term CV sequelae of this disease seems captivating 

[68,69,70].  In the US, a recent analysis depicted a 38% decrease in primary PCI during the worldwide 

pandemic, which is partially in order to avoid visiting the hospital at an early stage in fear of getting infection 

from the hospital, incorrect diagnosis of STEMI, and increased utilization of fibrinolysis [71].This would most 

likely lead to post MI complications, such as the post-MI angina ,cardiac rupture, cardiogenic shock and 

reinfarction, that were not usual before due timely invasive strategy management. There is a possibility that 

plenty of the complications are enlisted due to the unfortunate deaths at home. Decline in ACS-related 

hospitalization rates in the “Italy” has been observed [72]. To much surprise, the occurrence of “out-of-hospital 

cardiac arrest” has become more and more common [73]. Hiding symptoms like chest tightness, shortness of 
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breath and the poor clinical status of the patient second only to COVID and also the constant dread of availing 

health care facility might have been the cause of such an elevated rate.  

3. Conclusion 

SARS-CoV-2 has raised an alarming situation in the world and is a threat to the wellbeing of the people. Among 

the people with severe infection, high incidence rate of cardiac injury has been reported. Though the pathway of 

cardiac injury infliction is yet elusive but it most probably includes a coupling of on point viral mediated 

damage and immune-mediated injury that is due to the “inflammatory cytokines/chemokines” and “cytotoxic 

immune cell response” at the endmost phases of infection. It has been scrutinized by the bioinformatics tools 

that the SARS-CoV-2 have many of the alligned similar genetic components with SARS-CoV, so by 

understanding the pathophysiological mechanistics related to the “SARS” one can be used to comprehend the 

disease causing mechanisms included in “COVID-19”.  The binding of the “S” protein and “ACE2” is most 

probably to have a significant role in pathogenesis of disease, prominently in cardiovascular indicators, and this 

link is a possible target for the deterrence & curing of “COVID-19”. Keeping this in mind, the currently existing 

consideration about the interaction of CVD and COVID-19 is insufficient. Therefore, there must be further 

research studies on “COVID-19” can precisely define the occurrence, pathways, clinical manifestation and 

possible results of various CV symptoms in the patients. The investigative and healing trials postured by the 

correspondence of these two sicknesses are also required to be sufficiently studied. Further researches must be 

conducted for the better understanding of the spectrum of CV indicators.  Doctors should be mindful of this 

cardiac involvement and must be able to address this situation to minimize the damaging effects. Additionaly, 

we must be cautious regarding the possible adversative effects & connections of prevailing treatments. 
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