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Abstract
While the whole world is affected by the corona disease 2019 (COVID-19) pandemic it is very
important to point out complications in an organism caused by Severe Acute respiratory syndrome
coronavirus (SARS-CoV2). The novel virus, from the same group as Severe Acute respiratory
syndrome coronavirus (SARS) and the Middle East respiratory syndrome (MERS) for a consequence
also has cardiac complications. Many studies throughout the years proved, that besides the
respiratory organs corona group of viruses has also effects on the heart. With an emerging number
of causes reported we can see a similar pattern in SARS-CoV2. The objective of this review was to
collect data from many studies and to show the occurrence of cardiovascular complications. What
we noticed was that the cardiac complications that occurred in all three coronavirus groups were
approximately similar. We can confirm that hypotension happened more in SARS, unlike
hypertension, which was more prevalent in the other two coronavirus groups. As each patient is an
individual, so the outcome of the cardiac complications in each coronary virus group was different.
Through this review, it has been confirmed that the presence of comorbidity has a negative effect on
the further course of the disease, especially when associated with cardiovascular complications.
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Introduction
The aim of this literature review is to describe the complications of the various types of different
coronaviruses on the heart. Coronaviruses are enveloped RNA viruses. The diseases that they cause can
be of varying degrees, from the common cold to fatal pneumonia. In 1930, numerous coronaviruses were
detected in animals and 7 were detected in humans. In the 21st century, three of the 7 coronaviruses
cause sometimes fatal, respiratory infections in humans than other coronaviruses and have caused
major outbreaks of deadly pneumonia (1).
Severe Acute respiratory syndrome coronavirus (SARS-CoV) was first detected in November 2002 in the
Guangdong province of China and subsequently spread to more than 30 countries. During the SARS
epidemic, 8098 infected patients were recorded, and 774 patients died with a potential of disease
recurrence (2, 3).
Middle East respiratory syndrome coronavirus MERS-CoV described in September 2012 in Saudi Arabia.
In 2015 occurred in the Republic of Korea, as the largest known outbreak. More than 2,200 cases of
MERS-CoV have been reported to the World Health Organization, with more than a third resulting in
death (4).
SARS-CoV2 appeared in late 2019 in Wuhan, China, which is the cause of coronavirus disease 2019
(COVID-19). A novel coronavirus spread worldwide and has become a pandemic (5).

Cardiac Complications in SARS
The impact of SARS on cardiovascular complications has not been deeply investigated. Alexander et al.
and Small et al. showed that SARS has an effect on rabbits, resulting in acute and chronic heart failure.
Since rabbits are most similar to human organisms this could be linked with the human strain of
coronavirus (6, 7). The study conducted by Yu et al. comprised 121 patients diagnosed with SARS.
Hypotension, bradycardia, tachycardia, cardiac arrhythmia, and cardiomegaly were detected as
cardiovascular complications. Of the total subjects, 61 patients (50.4%) experienced significant
hypotension during the whole hospitalization period. During the first week, hypotension was noticed in
most cases, 34 patients (28.1%). Echocardiography was performed during hypotension and showed mild
global hypokinesia and the ejection fraction was 48%. Tachycardia was detected in 87 (71.9%) patients.
During tachycardia, five patients complained of palpitations, and atypical chest pain had four patients.
And in one patient, symptomatic tachycardia with palpitation was reported, which worsened in exertion.
At follow-up, tachycardia was present in 40% of patients and was the most common condition. Sinus
bradycardia was observed in 18 (14.9%) patients. Hypotension was observed in several patients with
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bradycardia between the first and third week. Regarding cardiac arrhythmia, one patient experienced
transient paroxysmal atrial fibrillation eight days after hospitalization. The arrhythmia lasted one day
and disappeared spontaneously without treatment. Previously, the patient had no record of heart
disease. Cardiomegaly was detected in 13 (10.7%) patients during hospitalization. It was observed that
cardiovascular complications were not associated with the occurrence of desaturation or admission to
the intensive care unit. Moreover, from 25 patients who had chronic diseases, 12 of them could be linked
to cardiovascular causes (8).
Yu et al. and Alexander et al. presented that in electrocardiography there is an inversion of the T-wave
in front of the anterior thoracic leads from V1 to V4. T-wave inversions associated with coronary artery
disease. Deeper T-wave inversions in the right to mid- precordial lead V1 to V4 is the most specific ECG
finding seen in the pulmonary embolism patient. From there, patients with dilated cardiomyopathy may
have symptoms of acute pulmonary edema, symptoms of systemic or pulmonary embolism, and sudden
cardiac death (8, 9).
Lau et al. identify in their study, which included 100 patients, observed a four-fold increase in the covirus antibody titter for SARS. From the total number, 15 patients on resting ECG had a resting heart
rate of 90 to 109 beats per minute (BPM). Holter ECG recorded a heart rate faster than 100 BPM during
the day (9:00 - 21:00), but not during the night. The underlying causes of tachycardia are deconditioning
and anxiety state, in the absence of significant cardiac, pulmonary, thyroid, and hematological
dysfunction (10).

Cardiac Complications in MERS
Al-Abdi et al. included patients who had MERS between 26 to 78 years, and 63% were male and were
admitted to a referral hospital in Riyadh, Saudi Arabia, from 1 August 2015 to 31 August 2016. In their
study was described that death was associated with older age (p<0.001), diabetes mellitus (DM) (p =
0.001), hypertension (p<0.001), cardiac disease (p = 0.001), or renal disease (p = 0.001) (10).
Alanazi et al. showed in the study that DM, hypertension, and chronic obstructive disease have been
found to occur frequently in patients infected with MERS-CoV. It was noted that 15 patients with
hypertension had concomitant DM. In 10 patients who had cardiovascular disease, five patients had
coronary disease, four patients had a stroke, and three patients had a cardiac arrest. From three patients
who had heart failure, one patient had coronary artery disease and one patient who had a stroke. It was
noted that age was associated with the presence of DM. Also, it was reported that sex was not
significantly associated with DM, hypertension, or cardiovascular disease (11).
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Similar information obtained from Alqahtani et al. where they proved that common underlying
conditions associated with the death of MERS-CoV-infected patients: DM, hypertension, heart disease,
renal disease, and bronchial asthma. According to this study, an increased risk of death was presented
in patients with few comorbidities (12).
In the other study, Assiri et al. reported that most patients (45 [96%]) had DM (32 [68%]), hypertension
(16 [34%]), chronic heart disease (13 [28%]), and chronic kidney disease (23 [49 %]). From the total 47
patients, only two were previously healthy (13).
Alraddadi et al. showed that primary MERS-CoV infection was associated with DM, chronic lung disease,
heart disease, and smoking. It was noted that from 30 patients, one was female with primary infection
and the rest were males. The fact that men in Saudi Arabia have more contact with dromedaries’ camels
than women, might explain this observation. We should mention that their study supports a link
between contact to dromedary camels and human MERS-CoV illness, and risk factors, such as heart
disease, DM and smoking (14).

Cardiac Complications in SARS-CoV-2
SARS-CoV-2 causes the disease by the same mechanism as the SARS coronavirus, resulting in damage
to vital organs such as the lungs, heart, liver and kidneys. The leading cause of child mortality affected
by SARS-CoV-2 is pneumonia (15).
Qiu et al. reported that 661 cases by March 1, 2020, of which 36 were children, during the COVID-19
examination. One of the characteristics of COVID-19 is that affects several vital organs like the lungs
and heart, resulting in increased amounts of myocardial enzymes, like serum creatine kinase
concentrations (11 [31%]). Unlike adults, hypertension, cardiovascular disease and DM are rare in
children (16).
Huang et al. published that in Wuhan 41 patients were confirmed on 2019-nCoV infection. In the study,
the average age was between 25 and 49 years old. From the total number of patients, there were 20
[49%] patients and 14 (34%) patients between 50 and 64 years old, respectively. Also, males were most
infected (30 [73%]); and less than half had underlying diseases (13 [32%]), including DM (eight [20%]),
hypertension (six [15%]), and cardiovascular disease (six [15%]). In five patients, troponin I (hs-cTnI)
was diagnosed with a virus-related cardiac injury diagnosis. The cardiac complication that occurred was
acute cardiac injury (five [12%] patients) (17).
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Li et al. in their study included 1527 patients with COVID-19 where they studied the incidence of CVD
and reported a prevalence of hypertension, heart and cerebrovascular disease and DM of 17.1%, 16.4%
and 9.7%, respectively. It concluded that patients with earlier cardiovascular metabolic diseases may
face a greater risk for developing severe conditions and comorbidities. The prognosis of COVID-19 can
be affected by comorbidities and at the same time, COVID-19 can, in turn, exacerbate heart damage
(18).
COVID-19 infection can be predisposed to exist cardiovascular disease (CVD). Therefore, patients with
CVD have an increased risk of adverse outcomes, and cardiovascular complications are associated with
infection, and that was showed by Li et al., Zheng et al. and Zhou et al. in their studies (18-20).
Porcheddu et al. have presented 888 cases of SARS-CoV-2 infections in Italy. In their study, they
described similar mortality rates and an increased risk of death for patients with heart comorbidities.
Also, they have shown case fatality rates in China and Italy were identical at 2.3 (21).
Govaert et al. and Liu et al. in their studies showed that one of the strongest risk factors for CVD is age,
so its sensitivity can be very important for the seriousness of COVID-19. Moreover, this can be seen in
the impact of old age on the immune system in patients over 65 years who receive the flu vaccine (22,
23).
In the following studies Zidar et al., Libby et al., Tall et al., Saltiel et al. described CVD risk factors such
as DM and hyperlipidemia, which affect immune function, and also contributing to the increased CVD
risk (24-27).
An analysis by Kwong et al. showed that the patients who had acute respiratory infection resources were
at higher risk for the subsequent development of acute myocardial infarction after influenza (incidence
ratio [IR] 6.1, 95% CI 3.9-9.5) and after non-influenza viral diseases, including other types of
coronaviruses (IR 2.8, 95% CI 1.2-6.2) (28).
There are also reports of a case of COVID-19 infection among patients undergoing cardiac
transplantation described in studies Liu et al. and Aslam et al. Two patients with heart transplantation
in China with symptoms typical for COVID-19. Both have given up immunosuppressive regimens and
have been aggressively treated with a high dose of steroids, intravenous immunoglobulin, and
antibiotics. There was no evidence of allograft rejection and both patients survived (29, 30).
Ruan et al. and Yang et al. in their studies showed that in many cases infected with COVID- 19, have
been elevated serum troponin levels, as the result of cardiac injury. In the laboratory of Jin, Yin-tan
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Hospital has measured serum concentration of hypersensitive cardiac troponin I (hsTNI). It was recorded
above the upper limit of the reference range (>28 pg/mL). (31, 32).
Ruan et al. presented that of the 150 patients with COVID-19, among 68 deaths, 7% were attributed to
myocarditis with interruption of circulation, and in 33% of cases, myocarditis had a significant impact
on patient’s death (31).
Liu with colleagues described the among 137 patients with COVID-19 the major symptoms were fever,
coughing and myalgia or fatigue. It was noted that some patients developed initial symptoms in the
cardiovascular system. Also, patients with fundamental cardiovascular diseases often demonstrated
heart failure. Besides that, palpitations of the heart were observed in 7.3% of patients in the cohort (33).
The manifestations of cardiac arrhythmias and cardiac arrest have also been described in patients with
COVID-19 infection. Wang et al. informed of 138 patients in the Chinese COVID-19 positive cohort. Of
the total number of patients, 26% required ICU care (Intensive Care Unit), 34.1% were discharged, 6
died (4.3%), and 61.6% remained hospitalized. Arrhythmia and shock were major complications during
hospitalization. It was noted that cardiac arrhythmia in 16.7% of patients was more common in patients
who underwent ICU versus non-ICU patients (44.4% vs. 6.9%) (34).
Yeming et al. found that 41 patients were positive for 2019-COV. Most patients with confirmed infection
were men (30 [73%]). Less than half of the patients had underlying disease (13 [32%]), including DM
(eight [20%]), hypertension (six [15%]), and cardiovascular disease (six [15%]). A total number of 41
patients were reported that they have pneumonia with abnormal findings on chest CT. Complications
that occurred were acute respiratory distress syndrome (12 [29%]), anaemia (six [15%]), acute cardiac
injury (five [12%]), and secondary infection (four [10%]) (17).
Hua and colleagues reported a case in a patient with life-threatening tamponade who was positive for
SARS-CoV2, a 47-year-old female patient who reported in March 2020. She has previously been
diagnosed with myopericarditis. In 2017, an angiogram was performed, showing undisturbed coronary
arteries. At the admission, she was breathless with chest pain and shortness of breath, had dry cough
and fever (36.9° C) hypotensive (80/50 mmHg). ECG showed tachycardia (110 b.p.m.) and concave
inferolateral elevation of ST. Troponin T levels were 225 and 253 ng / Left Pulmonary congestion was
seen on X-ray chests. Troponin T levels were 225 and 253 ng / L, respectively. Normal left ventricular
function and global pericardial effusion with a maximum depth of 1.1 cm and no tamponade were seen
on echocardiography. The finding of the nasopharyngeal swab was negative for viral respiratory
pathogens except for SARS-CoV2(35).
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Sala et al. described a 43-year-old woman who had chest pain and dyspnea. Firstly, the dynamic 3D
reconstruction of the volume suggested a reverse pattern of Tako-Tsubo syndrome (TTS). There was
observed hypokinesia of the middle and basal segments of the left ventricle with normal apical
contraction. Further studies found that the concluding diagnosis was acute viral-negative lymphocytic
myocarditis related to respiratory infection with SARS-CoV-2(36).
Sulemane et al. published a case with a 60-year-old man, who was positive SARS-CoV-2. Early on he
had hypertension and hypercholesterolemia, elevated troponin I of 593 ng/L and C-reactive protein of
360 mg/L, D-dimer levels were elevated at 32 228 ng/L, and in patients was showed the presence of
McConnell’s and 60/60 sign, and both signs are sensitive markers for acute pulmonary embolism.
Furthermore, they found a small, highly mobile mural thrombus within the right ventricle-free wall. CT
pulmonary angiogram was performed and described the presence of multiple filling defects in the inferior
lingula, and in the segmental pulmonary artery branches to the lateral segment of the right middle
lobe(37).

Conclusion
To sum up, according to different studies conducted earlier it is evident that cardiac complications in
the corona group of viruses were presented and were approximately similar in those three groups. In
patients with SARS, tachycardia was the most common cause of cardiac complications. Hypotension
was presented in patients with SARS, on the other hand, hypertension was noted in patients diagnosed
with MERS and COVID-19. In those three groups of coronaviruses complications like cardiac
arrhythmia, and cardiomegaly were presented in few cases. Moreover, DM as leading comorbidity was
described in many studies. Furthermore, cardiac arrhythmia, myocarditis, and pulmonary embolism
were linked with those three types of coronaviruses. COVID-19 pandemics still affect almost all countries
worldwide. The rapid increase in the number of cases could bring us more fatalities, therefore it is
important to observe and document links with chronic diseases and their symptoms. Follow-up studies
and more specific information would be needed in order to describe the effects of a group of
coronaviruses on cardiac diseases, and vice versa.
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