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ABSTRACT:

MATERIAL & METHODS: This observational cohort study was conducted in corona ward of DHQ 
Hospital, Gujrat from 1st January to 31st June 2021. Total 216 patients 
between 18-70 years of age, admitted who had COVID-19 confirmed by 
PCR after taking informed consent; patients already suffering from any 
cardiovascular, respiratory or other life threatening illness were excluded while 
hypertensive, diabetics and smoker were included in the study. Duration of 
admission was according to the severity of illness. Detailed history was taken 
from all patients followed by relevant examination. Investigations like ECG, 
echocardiographically and troponins were done to diagnose cardiovascular 
complications. All the patients were treated conservatively. Frequency of 
cardiovascular complications was noted. The patients who had clinical relief of 
symptoms, fever free, normal X-Ray chest and at least two consecutive negative 
PCR results for covid-19 were discharged. p value <0.05 was considered as 
significant. 

RESULTS: Out of two hundred sixteen patients, 30(14%) patients were diabetics 
and 21(10%) were hypertensive. Myocardial injury in 12% (myocarditis 
4%, myocardial infarction 1%, raised troponins without myocarditis and 
ECG changes in 7% thromboembolism 1%, right ventricle dysfunction 5%, 
arrhythmias in 9%. Most of the patients had mild symptoms and recovered by 
conservative management. About 4-5% patients required invasive ventilatory 
support. Age, gender, diabetes, hypertension and previous cardiovascular 
co-morbidities increase the frequency of cardiovascular complications. The  
mortality of myocarditis  was around 2% and overall mortality was 5%. p value 
was calculated as significant < 0.05.
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To determine the frequency of cardiovascular complications in patients with 
COVID-19. 

AIMS & OBJECTIVE:

Pandemic caused by Corona virus infection has damaged the population 
throughout the universe. Cases of COVID-19 increased rapidly in whole world. 
COVID-19 has been associated with a number of cardiovascular co-morbidities 
including hypertension, ischemic heart disease, diabetes mellitus, dyslipidemia, 
atrial fibrillation and cardiac failure.

BACKGROUND:

KEY WORDS: COVID-19, cardiovascular complications, acute myocardial injury, myocarditis, 
arrhythmias.

COVID-19 is known for cardiovascular complications in which acute myocardial 
injury, myocarditis, arrhythmias, thromboembolism, right ventricle dysfunction 
are common. These complications are more common in those having 
cardiovascular disease (CVD) or other co-morbidities. 

CONCLUSION:
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INTRODUCTION:

Pandemic caused by Corona virus infection 
has damaged the population throughout 
the universe. Cases of COVID-19 are 

increasing rapidly in whole world. It was observed 
in previous studies that COVID-19 can lead 
to rapid detoriation in patients already having 
chronic illness.1-4. COVID-19 has been associated 
with a number of cardiovascular co-morbidities 
including hypertension, ischemic heart disease, 
diabetes mellitus, dyslipidemia, atrial fibrillation 
and cardiac failure5. Studies have shown that more 
than 40% of COVID-19 patients presented with 
any cardiovascular disease.6 COVID-19 patients 
with known cardiovascular disease have increased 
mortality, thromboembolism, septic shock and 
more need for invasive respiratory support 
as compared to those without cardiovascular 
disease.7 Overall mortality of COVID-19 infection 
was around 2%8. 

Hypertension is associated with severity of 
COVID-19 patients9. Acute cardiovascular 
complication of COVID-19 includes chest pain, 
raised troponins, myocarditis, myocardial infarction, 
left ventricular or right ventricular dysfunctions, 
arrhythmias, thromboembolism10 According to a 
study by Huang et al11, acute myocardial injury was 
found in 12% of patients with COVID-19. Another 
study on 138 patients with COVID-19 concluded 
that 16% of patients had arrhythmias and 
myocardial injury in 7.2% cases12. Myocarditis can 
be diagnosed clinically and echocardiographicaly. 
In previous studies it was found that COVID-19 can 
lead to myocarditis13 that’s why many patients suffer 
from myocarditis after COVID-1914. Myocarditis is 
a cardiac emergency which lead to hypotension 
and cardiac shock resulting in upto 50-70%15 

mortality. Echocardiography is an important 
test to diagnose myocarditis and left ventricular 
dysfunction.16  

Acute myocardial injury includes acute 
coronary syndrome, stress cardiomyopathy and 
myocarditis having poor prognosis. Studies 
show that the pathophysiology of myocardial 
infarction in COVID-19 patients is different 
from conventional coronary artery or plaque 
rupture17. Thromboembolism includes intra-cardiac 
thrombus, pulmonary embolism, DVT, stroke. The 

prevalence of arrhythmias varies from 17-29%18  
which includes atrial fibrillation, ventricular 
arrhythmias, conduction blocks. The cardiovascular 
complications are diagnosed clinically, by blood 
testing, ECG, echocardiography. 
MATERIAL AND METHODS:

This was a prospective observational study which 
was done on 216 patients between 18-70 years of 
age, admitted in corona observational

 of DHQ Hospital, Gujrat from 1st January 
to 31st June 2021. It was conducted on the 
patients who had COVID-19 confirmed by PCR 
after taking informed consent; patients already 
suffering from any cardiovascular, respiratory or 
other life threatening illness were excluded while 
hypertensive, diabetics and smokers were included 
in the study. Duration of admission was according 
to the severity of illness. All patients remained 
admitted till recovery or fatal outcome. Detailed 
history was taken from all patients followed by 
relevant examination. Investigations like ECG, 
echocardiographically and troponins were done 
to diagnose cardiovascular complications. 
Frequency of cardiovascular outcomes and in-
hospital mortality were noted. The patients who had 
clinical relief of symptoms, fever free, normal X-Ray 
chest and at least two consecutive negative PCR 
results for covid-19 were discharged. Mean and 
standard deviation were calculated for quantitative 
variables like age. While qualitative variables like 
gender, hypertension, smoking, diabetes Mellitus, 
myocardial injury, myocarditis, heart failure, 
arrhythmias and thromboembolism frequency and 
percentages were calculated. To control the effect 
modifier stratification was done. After stratification 
Chi square test was used to analyze the effects on 
the outcomes. Data was entered and analyzed 
with SPSS -22 and p value <0.05 was taken as 
significant.
RESULTS: 

Out of two hundred sixteen patients, 30(14%) 
patients were diabetics and 21(10%) were 
hypertensive. Myocardial injury in 12% (myocarditis 
4%, myocardial infarction 1%, raised troponins 
without myocarditis and ECG changes in 7%) 
thromboembolism 1%, right ventricle dysfunction 
5%, arrhythmias in 9%. Most of the patients had 
mild symptoms and recovered by conservative 
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management. About 4-5% patients required 
invasive ventilatory support. Age, gender, diabetes, 
hypertension and previous cardiovascular co-
morbidities increase the frequency of cardiovascular 
complications. Overall mortality was around 5%. p 
value was considered as significant < 0.05.
DISCUSSION:  

This study showed different risk factors and types 
of cardiovascular complications in COVID-19 
patients. COVID-19 is known for cardiovascular 
and respiratory complications. These complications 
were more prevalent in diabetics, hypertensive, 
smokers and prior cardiovascular diseased 
patients. Diabetes was associated with bad 
prognosis and high mortality in patients with 
COVID-19 as well as hypertension had a strong 
effect on cardiovascular outcome and survival9. 
Similarly, CVD complications were more commonly 
seen in smokers that correlate with prior studies.
Patients with COVID-19 with cardiovascular co-
morbidities have higher mortalities19. Our study 
also proved this finding. Severity of COVID-19 
correlates with cardiovascular complications20. 

Patients with prior cardiovascular disease have 
more cardiac injury as compared to without CVD 
(54% vs 13%)8 In-hospital mortality was 7.6% 
for patients without CVD and normal troponins, 
13% for those with CVD and raised troponins, 
37% without CVD and raised troponins 69% for 
those with CVD and raised troponins8. Our study 
also proved that myocardial injury and troponins 
elevation were commonly observed in prior 
cardiovascular disease patients.

In our study myocarditis was seen in 4% of 
patients and overall mortality due to myocarditis 
was 2%. Myocarditis was noted more frequently 
in diabetics, hypertensive, smokers and co-
morbid cardiovascular patients. Study by Faber 
et al, showed that myocarditis resulted in sudden 
cardiac death in 8.6% of patients and it is found 
in 9 % of routine postpartum examination21. Our 
results were similar to Peiris JS and colleagues 
in which patients with COVID-19 had 0.2-2%  
incidence of myocarditis22. Patients with myocarditis 
developed cardiogenic shock which was managed 
conservatively. These patients developed more 

Table 1: Clinical features of 216 patients included in the study

               N (%)

Age               37 ± 10

Gender  Male 152 (70%)

 Female 64 (30%)

Hypertension  Present 40 (18%)

Diabetes  Present 30 (14%)

Smoking  Present 51 (24%)

Obesity  Present 47 (21%)

Table 2   Correlation of cardiovascular complication with co-morbidities
CVS Complications DM W i t h o u t 

DM
HTN Without HTN Smoker Non smok-

er
P r i o r 
CVS dis-
ease

w i t h o u t 
CVS d is -
ease

mortality

Non-Ischemic myo-
cardial injury %

1 1 
(5%)

4 (2%) 13 (6%) 2 (1%) 9 (4%) 5 (3%) 13 (6%) 2 (1%) 0

Myocarditis % 5 (3%) 2 (1%) 5 (3%) 2 (1%) 5 (3%) 2 (1%) 5 (3%) 2 (1%) 4 (2%)

Acute coronary 
syndrome (STEMI/
NSTEMI) %

2 (1%) 0 2 (1%) 0 2 (1%) 0 2 (1%) 0 2 (1%)

Arrhythmias  % 1 5 
(7%)

4 (2%) 13 (6%) 5 (3%) 13 (6%) 5 (3%) 15 (7%) 4 (2%) 2 (1%)

Thromboembolism
(Stroke & DVT) %

2 (1%) 0 2 (1%) 0 2 (1%) 0 2 (1%) 0 0

Right ventricular 
failure%

9 (4%) 2 (1%) 5 (3%) 4 (2%) 9 (4%) 2 (1%) 9 (4%) 2 (1%) 2 (1%)
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arrhythmic complications as well. Overall prognosis 
due to myocarditis could be improved if we do have 
mechanical circulatory support.

Arrhythmic complications were noted in 9% 
of patients. Common arrhythmias were atrial 
fibrillation, supraventricular tachycardia, heart 
blocks, ventricular tachycardia. Arrhythmic 
complications were more common in diabetics, 
hypertensive, smokers and co-morbid cardiovascular 
patients. Mortality due to arrhythmias was 1%. 
Arrhythmias were managed according to guidelines 
conservatively. Reversible causes like electrolyte 
imbalance were managed. In a previous study 
incidence of arrhythmias noted was 16%26 and 
later on another study showed incidence 5.9%23.

Acute coronary syndrome was note in 2% of 
patients which included STEMI & NSTEMI with 
overall mortality was 1% due to acute ischemic 
insult. These patients were managed conservatively 
by anti- ischemic treatment as there was no 
invasive cardiac setup was available to manage 
the COVID-19 patients for primary interventions. 
Mortality could be reduced if we do have dedicated 
cardiac cath available. ACS complications were 
more commonly seen in diabetics, hypertensive, 
smokers and prior cardiovascular disease patients. 
In previous study acute MI was cause of death in 
two of five fatal cases24. 

Thromboembolic complications including DVT, 
arterial thrombosis, pulmonary embolism were 
noted in 5% of patients which were more common 
in diabetics, hypertensive, smokers and prior 

cardiovascular disease patients. Overall mortality 
due to thromboemblic complication was 1%. 
Mechanism can be hypercoagubility or endothelial 
dysfunction. In previous study the prevalence of 
DVT in COVID-19 was 22% and in ICU patients 
27%25. Another study reported 7.7% incidence of 
thromboembolism in COVID-19 patients30 and 
pulmonary embolism is most common thrombotic 
event26.

Our study also showed that COVID-19 patients 
may develop cardiogenic shock due to acute left 
or right ventricle failure. Myocarditis is common 
to cause cardiac failure and shock and these 
complications are more common in smokers, 
diabetics and patients with hypertension or prior 
cardiovascular disease. In Previous study, cardiac 
complications like heart failure and myocarditis 
resulting in shock was seen in COVID-19 patients27. 
Mortality could have been further reduce if we do 
have multidisciplinary fully equipped hospital and 
dedicated team of medical personale. 
CONCLUSION:

Viruses like COVID-19 are known to cause 
cardiovascular and other complications. Our 
study described the frequency and association of 
cardiaovascular complications with risk factors 
and co-morbid conditions. CVS complications 
are more common in patients with hypertension, 
diabetes, smoking and prior cardiovascular 
disease. Multidisciplinary approach, invasive 
cardiac centre and dedicated team is required 
to deal with these complications to decrease the 
morbidity and mortality. 
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