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Abstract
BACKGROUND: Coronavirus disease 2019 (COVID-19) is a health problem that is still engulfing the world that 
contributes to the high mortality rate globally. Death arises from the severity of the disease due to complications in 
important organs such as the heart.

AIM: The purpose of this study was to systematically review the manifestations of cardiovascular disease in COVID-
19 patients and their management in terms of published articles.

METHODS: This research is a systematic review research. The research was conducted using the PRISMA method. 
Article searches are carried out by online publications through PubMed, Science Direct, and Google Scholar that 
meet the inclusion and exclusion criteria. The population is articles about the manifestations of cardiovascular 
disease in COVID-19 patients and their management between 2011 and 2021. Inclusion criteria are studies that 
examine the manifestations of cardiovascular disease in COVID-19 patients and their management using primary 
data in the form of cohort research designs in English and full text available. The exclusion criteria were a case study, 
review study, and used secondary data. The data were analyzed by univariate analysis by calculating the frequency 
and percentage.

RESULTS: The results show that several manifestations of cardiovascular disease in COVID-19 patients include 
cardiac injury, heart failure, myocardial infarction, myocarditis, cardiomegaly, and others. Complications of these 
diseases occur with or without comorbidities, and the risk increases with comorbid cardiovascular disease. The 
management of COVID-19  patients is basically done with antiviral agents, reducing symptoms and protecting 
important organs such as the heart.

CONCLUSION: In the treatment of COVID-19  patients with cardiovascular complications, the use of antiviral 
agents such as lopinavir or ritonavir should be used with caution because: may interact with cardiovascular drugs. 
Mechanical circulation support is suggested, and the use of extracorporeal membrane oxygenation can also be 
performed to treat cardiovascular complications in COVID-19 patients.
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Introduction

Coronavirus disease-2019 (COVID-19) is a 
disease caused by severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2), which is now a pandemic 
that is still a health problem in the world [1]. The incidence 
of COVID-19 continues increase. Globally, the incidence 
of COVID-19 is 221,648,869 cases with a death rate of 
4,582,338 cases as of September 8, 2021 [2].

One of the causes of death from COVID-19 
is due to cardiovascular disease. The death rate 
from cardiovascular disease in the United States is 
397,042 deaths from January 1, 2020, to June 2, 
2020. Deaths from ischemic heart disease increased 
nationwide following the onset of the pandemic in 2020, 
compared with changes in the same period in 2019 [3]. 
COVID-19 is more common in patients with underlying 
cardiovascular comorbidities [4]. COVID-19 also can 
attack many important organs and cause multiple organ 
failure with a cytokine storm. The heart is one of the 

most important organs that can cause viral myocarditis 
and myocardial injury and can even be considered one 
of the leading causes of death in COVID-19 patients [5].

The most common comorbidities that occur 
in COVID-19  patients are hypertension, diabetes, 
cardiovascular disease, and respiratory system disease 
which are risk factors for the severity of COVID-19 
and are also risk factors for cardiovascular disease 
complications [4], [6]. Several factors that explain 
cardiovascular complications in patients with COVID-19 
infection include systemic inflammation, direct invasion 
of cardiovascular tissue, and drugs [4].

Cardiovascular complications that can arise 
from COVID-19 such as myocarditis and myocardial 
injury [4,7]. Signs and symptoms of cardiovascular 
complications, such as shortness of breath and chest 
pain, overlap with those of COVID-19. In addition, 
cardiovascular complications often occur during the 
disease. It is important to observe the cardiovascular 
complications that appear in COVID-19 patients and the 
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symptoms that arise to be able to make early detection. 
Early detection is useful to be able to immediately carry 
out appropriate management of COVID-19 patients to 
improve patient outcomes [4].

Several studies have conducted studies 
related to the management of cardiovascular disease in 
COVID-19 such as glucocorticoids, lopinavir, mechanical 
ventilation, prone position, and extracorporeal membrane 
oxygenation (ECMO) [8], [9], [10]. Due to the lack of 
investigations with endomyocardial biopsy and cardiac 
magnetic resonance, however, in many published 
reports, myocarditis is only suspected clinically and is 
largely indistinguishable from other causes of myocardial 
injury. These conditions cause the treatment strategies 
and outcomes of COVID-19-related myocarditis to be 
reviewed [11]. In addition, several recommendations 
have been issued for the management of patients with 
cardiovascular disease during the COVID-19 pandemic 
that need to be studied [12].

Knowledge of the manifestations of 
cardiovascular disease in COVID-19 patients and their 
management can be a solution in early detection of 
cardiovascular disease risk factors and appropriate 
treatment so as to minimize death from cardiovascular 
complications due to COVID-19. Therefore, this study 
conducted a systematic review of research related 
to the manifestations of cardiovascular disease in 
COVID-19 patients and their management. The purpose 
of the study using a systematic review approach was to 
determine the manifestations of cardiovascular disease 
in COVID-19 patients and their management based on 
the results of publications in health journals.

Research Method

This study uses a systematic review method. 
The source of this research data comes from literature 
obtained through the internet in the form of research 
results from publications in journals. A  systematic 
review manifestation of cardiovascular disease in 
COVID-19  patients and their management then 
carried out according to PRISMA guidelines. Searches 
conducted on PubMed, Science Direct, and Google 
Scholar were assessed according to inclusion and 
exclusion criteria. Articles are extracted and tabulated.

Population is a research article about 
manifestations of cardiovascular disease in 
COVID-19  patients and their management from 2011 
to 2021. The inclusion criteria studied were identifying 
cardiovascular disease manifestations and their 
management, using primary data for the study, and in 
English. Data collection was carried out from August 
12, to September 30, 2021. The exclusion criteria were 
a review study, case study and used secondary data for 
research. The articles in this review were obtained as 

many as 17 articles. Data are presented in tabular form. 
Univariate analysis was performed by calculating the 
frequency and percentage.

Results

The results of the screening research 
article identified 17 studies on the manifestations of 
cardiovascular disease in COVID-19 patients and their 
management. An overview of the manifestations of 
cardiovascular disease in COVID-19 patients and their 
management is shown in Table 1.

The results of the univariate analysis in Table 1, 
an overview of the research on the manifestation of 
heart disease in COVID-19 and its treatment, were 
obtained as many as 17 studies found in 2011–2021. 
This article is related to the research design, patient age, 
number of patients, cardiac manifestations, symptoms, 
comorbidities related to the risk of cardiovascular 
disease, and their management. Research that 
examines the number of samples studied varies 
between 22 samples which is a case study to 10,541 
people in the research cohort.

Table  2 shows that of the 17 studies 
studied, 6 cardiovascular diseases were the result of 
manifestations of COVID-19 disease. Some of these 
cardiovascular diseases are cardiac injury, heart failure, 
myocardial infarction, myocarditis, cardiomegaly, and 
others. The most common cardiovascular diseases 
were cardiac injury (35.29%), and myocardial injury 
(29.41%). In these studies, the incidence of cardiac 
injury was 17%–69.2%, and the range of myocardial 
injury was 12.5%–30.6%.

Patients with COVID-19 infection have 
various complications, including those related to 
cardiovascular disease, which are basically caused 
by comorbidities or a history of previous diseases that 
are risk factors for cardiovascular disease. Several 
comorbidities of cardiovascular risk factors identified 
in COVID-19  patients with cardiovascular disease 
complications are presented in Table 3.

Based on the underlying comorbidities 
in COVID-19  patients, not all COVID-19  patients 
with cardiovascular disease have comorbidities. 
Comorbidities underlying cardiovascular disease in 
COVID-19 patients include hypertension, chronic heart 
failure, chronic cardiac disease, acute respiratory 
distress syndrome (ARDS), chronic heart failure, 
coronary heart disease, cardiomyopathy, congestive 
heart failure, myocardial infarction, heart disease, and 
angiotensin-converting enzyme inhibitor/angiotensin 
receptor blocker (ACEI/ARB) use history. Most studies 
report comorbid hypertension in the form of 76.47% 
which is the cause of cardiovascular disease in 
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Table 1: Screening research paper for cardiovascular manifestations in coronavirus disease 2019 and management consideration
Serial 
number

Name Year Region Number of 
samples

Age Design Comorbid Cardiac 
manifestation

Symptom Treatment

1 Chen 
et al.

2020 China 274 51 
(media)

Cohort Hypertension 34%
Cardiovascular 
disease 8%
Chronic heart 
failure < 1%

Acute cardiac 
injury (44%)
Heart failure 
24%

Fever, cough
Fatigue, anorexia, myalgia, 
dyspnoea, chest tightness, 
sputum production, haemoptysis, 
pharyngalgia, diarrhoea, nausea, 
vomiting, abdominal pain, 
headache dizziness

Pharmacology:
Antiviral (interferon inhalation)
Anti inflammatory (glucocorticoid)
Antibiotics
Adjuctive therapy:
Intravenous immunoglobulin
Non pharmacology:
Oxygen treatment
CRRT
ECMO

2 Yang  
et al.

2020 China 22 59.7 
(mean)

Single‑ 
centred

Chronic cardiac 
disease 10%
Acute respiratory 
distress syndrome 
67%

Cardiac injury 
(23%)

Fever, cough, dyspnoea, myalgia, 
malaise, rhinorrhoea, arthralgia, 
chest pain, headache, vomiting

Pharmacology:
Antiviral (lopinavir)
Anti inflammatory (glucocorticoid)
Non pharmacology:
Mechanical ventilation
ECMO

3 Shi  
et al.

2020 China 416 64 
(media)

Cohort Hypertension 
30.5%
Coronary hearth 
disease 10.6%
Chronic hearth 
failure 4.1%

Cardiac injury 
(58.5%)

Fever, cought, shortness 
of breath, fatigue, sputum 
production, muscle ache, 
diarrhea, chest pain, sore throat, 
headache,

Pharmacology:
Antiviral
Anti inflammatory (glucocorticoid)
Antibiotic
Adjuctive therapy:
Intravenous immunoglobulin
Non pharmacology:
Oxygen inhalation Noninvasive 
ventilation Invasive mechanical 
ventilation
CRRT

4 Guo  
et al.

2020 China 187 58.5 
(mean)

single‑ 
center 
case

Hypertension 
32.6%
Cardiomyopathy 
4.3%
ACEI/ARB use 
history 10.1%

Myocardial 
injury (27,8%)

Not described Pharmacology:
Antiviral
Anti inflammatory (glucocorticoid)
Antibiotic
Adjucttive therapy:
Immunoglobulin
ACEI/ARB
NTproBNP
Non pharmacology:
Mechanical ventilation

5 Hong 
et al.

2020 Korea 
Selatan

98 55.4 
(mean)

single‑ 
center

Cardiovascular 
disease 11.2%
Hypertension 
30.6%

Acute cardiac 
injury (69.2%)

Fever, cough, sputum
Myalgia, dyspnea

Pharmacology:
Antibiotic
Antiviral (hydroxychloroquine, 
lopinavir/ritonavir)
Anti inflammatory (glucocorticoid)

6 Zhou 
et al.

2020 Cina 191 56 
(mean)

Cohort Hypertension 30%
Coronary heart 
disease 8%

Acute cardiac 
injury (17%)

Fever, cought, sputum, mualgia, 
diarrhoea, nausea

Pharmacology:
Antiviral
Antibiotics
Anti inflammatory (corticosteroids)
Adjuctive therapy:
Immunoglobulin
Non pharmacology:
High‑flow nasal cannula
oxygen therapy
Noninvasive mechanical ventilation
Invasive mechanical ventilation
CRRT

7 Yu  
et al.

2020 Cina 226 64 
(median)

Multicenter Hypertension 
42.5%
Myocardial 
infarction 2.7%
Coronary heart 
disease 9.7%

Cardiac injury 
(27%)

Not described Pharmacology:
Traditional Chinese herb antiviral
Antimicrobial
Anti inflammatory (glucocorticoid)
Adjuctive therapy:
Immunoglobulin
Blood transfusion

8 Yang  
et al.

2020 Cina 92 69.8 
(mean)

Multicenter Hypertension 
56.1%
Heart disease 
10.7%

Myocardial 
infarction 
(34.1%)

Fever, dry cough, fatigue, myalgia, 
dyspnea, normal or decreased 
leukocyte counts and radiographic 
evidence of pneumonia

Pharmacology:
Antihypertensive (ACE‑2 receptor)
Anti inflammatory (corticosteroids)

9 Wei  
et al.

2020 Cina 101 49 
(mean)

Cohort Hypertension 21% Acute 
myocardial 
injury

Fever, chest discomfort, dyspnoea Pharmacology:
ACEi/ARB
Vasoactive agents
Non pharmacology:
Mechanical ventilation

10 Lala  
et al.

2020 Amerika 2736 66.4 
(median)

Cohort Coronary artery 
disease 8.4%
Hypertension 38.9%
Heart failure 10.1%

Myocardial 
injury (16.6%)

Fever Pharmacology:
ACEi/ARB
Statin use

11 Shi  
et al.

2020 Cina 671 63 
(median)

Cohort Hypertension 
29.7%
Coronary heart 
disease 8.9%

Acute 
myocardial 
injury (30.6%)

Not described Pharmacology:
Antiviral
Antibiotic
Anti inflammatory (corticosteroids)
Adjuctive therapy:
Immunoglobulin
Non pharmacology:
Oxygen inhalation
Non‑invasive ventilation Invasive 
mechanical ventilation
ECMO
CRRT

(Contd...)
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COVID-19  patients. In addition, there were comorbid 
cardiovascular diseases 23.53%, coronary heart 
disease in 23.53% of the studies, and chronic heart 
failure in 17.65% of the studies studied.
Table 2: Research result of cardiac manifestation of coronavirus 
disease 2019
Cardiac manifestation Prevalence (%) Number of 

cases (%)
Reference

Cardiac injury 17–69.2 6 (35.29) [9], [13], [14], [15], [16], [17]
Heart failure 24 1 (5.88) [13]
Myocardial infarction 34.1 1 (5.88) [17]
Myocardial injury 12.5–30.6 5 (29.41) [1], [5], [7], [18], [19]
Myocarditis 2.3 1 (5.88) [20]
Cardiomegaly 61.5 1 (5.88) [21]
Other 15–25 3 (17.65) [22], [23], [24]

Based on symptoms from 17 studies related 
to the manifestation of cardiovascular disease in 
COVID-19  patients, symptoms that appear include 
fever, cough, chest pain, dyspnea, anorexia, myalgia, 
sputum production, hemoptysis, pharyngalgia, 
diarrhea, nausea, vomiting, abdominal pain, headache, 
dizziness, malaise, rhinorrhea, arthralgia, shortness 
of breath, chills, afternoon throat, muscle ache, and 
hemoptysis. The most common symptom reported in 
COVID-19 patients with complications of cardiovascular 

disease is fever (58.82%), cough (58.82%), dyspnea 
(52.94%), chest pain (35.29%), and diarrhea (35.29%) 
(Table 4). The management of COVID-19 patients with 
complications of cardiovascular disease has been 
reported by several studies which are presented in 
Table 5.
Table 4: The results based on symptom
Symptom Number of cases (%) Reference
Fever 10 (58.82) [5,] [7], [9], [13], [14], [15], [17], [23], [25], [27]
Chest pain 6 (35.29) [5], [7], [13], [17], [19], [24]
Dyspnoea 9 (52.94) [6], [7], [9], [13], [17], [21], [23], [24], [25]
Cough 10 (58.82) [5], [6], [9], [13], [15], [17], [21], [23], [25]
Fatigue 4 (23.53) [13], [14], [23]
Anorexia 1 (5.88) [13]
Myalgia 7 (41.17) [9], [13], [14], [15], [17], [21], [23]
Sputum production 6 (35.29) [9], [13], [14], [15], [21], [23]
Haemoptysis 1 (5.88) [13]
Pharyngalgia 1 (5.88) [13]
Diarrhoea 6 (35.29) [13, [14], [15], [21], [23, [25]
Nausea 2 (11.76) [13], [21]
Vomiting 2 (11.76) [6], [13]
Abdominal pain 1 (5.88) [13]
Headache 4 (16.67) [13], [14], [23]
Dizziness 1 (5.88) [13]
Malaise 1 (5.88) [6]
Rhinorrhoea 2 (11.76) [6], [21]
Arthralgia 1 (5.88) [6]
Shortness of breath 3 (17.65) [5], [10], [14]
Chills 1 (5.88) [25]
Sore throat 2 (11.76) [14], [21]
Muscle ache 1 (5.88) [14]
Haemoptysis 1 (5.88) [23]

Based on the management of COVID-19 patients 
with complications of cardiovascular disease, the 
results of a review of 17 articles have been treated with 
antiviral, antibiotics, anti-inflammatory, antibiotic, and 
adjuctive therapy for pharmacologic treatments. Non-
pharmacological treatments include oxygen treatment, 
mechanical ventilation, EMCO, and CRRT. Most of the 
articles reported on the treatment of patients with antiviral 
agents (lopinavir/ritonavir or hydroxycholoroquine) 
by 52.9%, anti-inflammatory agents (glucocorticoids) 
(41.17%), antibiotics (47.05%), mechanical ventilation 

Table 1: (Continued)
Serial 
number

Name Year Region Number of 
samples

Age Design Comorbid Cardiac 
manifestation

Symptom Treatment

12 Huang 
et al.

2020 Cina 41 49 
(mean)

Cohort Hypertension 30%
Coronary heart 
disease 8%

Cardiovascular 
diseases (15%)

Fever, cough, myalgia or fatigue, 
sputum production, headache, 
haemoptysis, diarrhoea, 
dyspnoea

Not described

13 Deng 
et al.

2020 Cina 112 65 
(mean)

Cohort Hypertension 15%
Cardiovascular 
disease 15%

Myocardial 
injury (12.5%)

Fever, cough, shortness of breath 
chest pain/tightness

Pharmacology:
Antiviral
Antibiotic
Anti inflammatory (corticosteroids)
Non pharmacology:
CRRT
Oxygen support

14 Myhre 
et al.

2021 Cina 58 54 
(mean)

Cohort Hypertension 63%
Coronary artery 
disease 17%
peripheral vascular 
disease and/or 
heart failure 3%

Cardiovascular 
disease (25%)

Not described Not described

15 Daniels 
et al.

2021 Amerika 10541 60.3 
(mean)

Cohort Cardiovascular 
disease 32%
Hypertension 66%

Not described Not described Pharmacology:
Antiviral
Antiplatelet
Anticoagulant
ACEi/ARB

16 Daniels 
et al.

2021 Amerika 1597 Not 
described

Cohort Not described Myocarditis 
(2.3%)

Chest pain, palpitations, dyspnea Not described

17 Kim  
et al.

2020 Korea 40 58 
(median)

Cohort Hypertention 
(61.5%)
Coronary artery 
disease (0.0%)
Heart failure 
(0.0%)

Cardiomegaly 
(61.5%)

Cough, sputum, dyspnea, sore 
throat, myalgia, febrile sensation, 
rhinorrhea, ageusia, nausea, 
diarrhea

Non pharmacology:
Mechanical ventilation
EMCO
Inotropic
CRRT

ARB: Angiotensin receptor blocker, ACEI: Angiotensin‑converting enzyme inhibitor, ECMO: Extracorporeal Membrane Oxygenation, CRRT: Continuous Renal Replacement Therapy.

Table 3: The results based on the comorbid
Comorbid Prevalence (%) Number of 

cases (%)
Reference

Hypertension 15–100 13 (76.47) [5], [7], [13], [16], [17], [18], 
[19], [20], [21], [22], [23], 
[25], [26]

Cardiovascular disease 8–15 4 (23.53) [5], [9], [13], [20]
Chronic cardiac disease 23 1 (5.88) [17]
Acute respiratory distress 
syndrome

67 1 (5.88) [17]

Coronary heart disease 8–10.6 4 (23.53) [14], [16], [19], [23]
Chronic heart failure  < 1–10.1 3 (17.65) [13], [14], [22]
Cardiomyopathy 4.3 1 (5.88) [18]
Myocardial infarction 2.7 1 (5.88) [16]
Heart disease 10.7 1 (5.88) [17]
ACEI/ARB use history 10.1 1 (5.88) [18]
ARB: Angiotensin receptor blocker, ACEI: Angiotensin‑converting enzyme inhibitor.
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(35.29%), and oxygen treatment (35.29%). Several 
studies report the use of ACEI/ARB by 23.53%.

Discussion

Many studies of cardiovascular disease 
manifestations and their management in COVID-19 patients 
have been carried out, and many findings have been 
described. The results of a review of 17 articles showed 
that there were several manifestations of cardiovascular 
disease in COVID-19  patients. The most common 
cardiovascular diseases are cardiac injury, myocardial 
injury, and myocarditis.

Several cardiovascular diseases that appear in 
COVID-19 patients can be explained because COVID-19 
is caused by the SARS-CoV-2. The SARS-CoV-2 virus 
can affect the cardiovascular system. The virus enters 
the cell by binding to the viral spike protein (S) to ACE2 
on the surface of the host cell. ACE2 is expressed in 
several organs of the body including lung tissue, adult 
human heart, and endothelial cells. The presence of 
ACE2 in the heart makes the heart very vulnerable 
to direct invasion of SARS-CoV-2. In addition, SARS-
CoV-2 may increase angiotensin II (Ang II) activity 
through downregulation in ACE2 activity, reducing 
the conversion of Ang II to Ang-(1-7). Increasing the 
activity of Ang II can stimulate the renin-angiotensin-
aldosterone system (RAAS), which can damage blood 
vessels and the heart [29].

The diagnosis of COVID-19 is carried out 
holistically and comprehensively through anamnesis, 
physical examination, and supporting examinations. The 
diagnosis of COVID-19 can be made by hematological 
examination, including absolute lymphocytes 
<1500/μL, neutrophil-lymphocyte ratio >3.13, C-reactive 
protein  >10  mg/L, molecular examination (TCM, real-
time polymerase chain reaction [PCR]), or a combination 
of rapid antibody and antibody tests (PCR conventional/
TCM/real-time PCR). Radiological examinations 
such as a chest X-ray to confirm pneumonia and a 
computed tomography scan of a chest X-ray without 

contrast if in doubt about the results of a chest X-ray 
examination  (Ministry of Health of the Republic of 
Indonesia, 2019). Decreases in white blood cells, 
neutrophils, lymphocytes, eosinophils, and platelet counts 
were observed, while lactate dehydrogenase, aspartate 
aminotransferase, and alanine aminotransferase were 
increased in COVID-19-positive patients compared to 
COVID-19-negative individuals [22].

SARS-CoV2 can also directly infect the 
myocardium, causing viral myocarditis. However, 
most cases of myocardial damage occur due to 
severe pneumonia or ARDS leading to increased 
cardiometabolic requirements associated with systemic 
infection and ongoing hypoxia [30].

Viral infections can affect the heart through 
direct infection of cardiovascular organs and cells 
and are usually accompanied by a strong immune 
response. Based on viral replication, one can begin to 
understand how viruses can directly affect their hosts. 
The activation of a potent immune response, both 
innate and adaptive, can actively inhibit viral infection, 
but it can also damage infected and adjacent cells, 
leading to uncontrolled viral replication. Inhibition of 
the immune response has the potential to decrease 
immune-mediated cytopathic effects. Myocarditis can 
result from viral-specific inflammation or generalized 
increased inflammation that directly or indirectly 
affects the heart as a result of a viral systemic infection 
(Knowlton, 2020).

Cardiovascular disease in COVID-19 patients 
occurs due to the severity of patients with comorbidities. 
This is related to cytokine release syndrome due to 
severe COVID-19 infection. Severe COVID-19 infection 
increases pro-inflammatory cytokines such as interleukin 
(IL)-10, IL-2, IL-8, IL-6, and tumor necrosis factor-α. 
Cytokines play a role during viral infection (phase 1) and 
during ongoing severe inflammation (phase 2), resulting 
in ARDS and other end-organ damage [30]. Increase 
of pro-inflammatory cytokines can also be caused by 
a cytokine storm mediated through pathological T cells 
and monocytes causing myocarditis [29].

SARS-CoV infection causes immune 
dysregulation that increases the risk of heart disease. 
Immune dysregulation and prolonged inflammation 
are the main drivers of poor clinical outcomes for 
COVID-19  patients. The category and number of 
comorbidities must be taken into account when predicting 
the prognosis in patients with COVID-19 as they determine 
the greater severity of COVID-19 disease. Appropriate 
patient triage should be implemented by carefully asking 
for medical histories to help identify patients who are 
more at risk of developing severe COVID-19. In addition, 
better protection should be provided to patients with 
COIVD-19 who have comorbidities once the diagnosis 
is confirmed [31].

In the previous explanation, it was stated that 
COVID-19  patients with cardiovascular comorbidities 

Table 5: The results based on treatment
Treatment Number of 

cases (%)
Reference

Pharmacology
Antiviral 9 (52.94) [5], [9], [13], [14], [15], [17], [18], [19], [24]
Anti inflammatory 7 (41.17) [9], [13], [15], [17], [18], [19], [28]
Antibiotics 7 (41.17) [5], [9], [13], [14], [15], [18], [19]
Adjuctive therapy: Immunoglobulin 3 (17.64) [14], [15], [19]
Shock medication (dobutamin) 1 (5.88) [25]
ACEI/ARB 4 (23.53) [7], [17], [18], [24]
IABP 1 (5.88) [25]
Antiplatelet 1 (5.88) [24]
Anticoagulant 1 (5.88) [24]

Nonpharmacology
Oxygen treatment 4 (23.53) [5], [13], [14], [15]
CRRT 6 (35.29) [5], [13], [14], [15], [19], [21]
EMCO 2 (11.76) [13], [14], [21]
Mechanical ventilation 6 (35.29) [10], [14], [15], [17], [18], [21]

ARB: Angiotensin receptor blocker, ACEI: Angiotensin‑converting enzyme inhibitor, CRRT: Continuous 
Renal Replacement Therapy, ECMO: Extracorporeal Membrane Oxygenation.
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are more at risk of developing cardiac complications. 
However, cardiac complications can also occur in 
COVID-19  patients without comorbidities. In the 
results of this review, there are 3 articles that report 
cardiovascular complications in COVID-19  patients 
without comorbid cardiovascular disease risk. In Chen 
et al. (2020), the current pathology of COVID-19 
associated with ARDS showed that pulmonary edema 
with hyaline membrane formation in the lungs, but 
no obvious histologic changes in cardiac tissue, was 
identified from a single case report. This suggests 
that the underlying mechanisms of cardiac injury 
require further exploration. In patients with COVID-19. 
Cardiovascular complications should be detected as 
early as possible. In addition to asking for a history of 
disease and comorbidities, symptoms of severity can 
also be observed. In the results of this review, there are 
several symptoms that most often appear in patients 
with cardiovascular complications including fever, 
cough, chest pain, dyspnea, and diarrhea. Lee et al. 
(2021) describe the presenting features of myocardial 
injury including chest pain, dyspnea, dysrhythmias, and 
acute left ventricular dysfunction. Chest pain, shortness 
of breath, dry cough, fever, and diarrhea are expressed 
as these symptoms appear as the effect of severe 
pneumonia with cardiac symptoms. These clinical 
manifestations are closely related to the inflammatory 
process in the respiratory tract which indicates a 
mechanism of cardiovascular disease as a result of the 
severity of pneumonia [26].

The results of this review report the treatment of 
COVID-19 patients with cardiovascular complications, 
namely by giving an antiviral agent such as lopinavir 
or ritonavir, glucocorticoid, antibiotics, mechanical 
ventilation, oxygen treatment, and intravenous 
immunoglobulin interferon inhalation and the use of 
ACEI/ARB. To date, no specific antiviral treatment for 
COVID-19 has been shown to be effective, so treatment 
is a supportive therapy that relieves symptoms and 
protects important organs. In patients without a second 
bacterial infection, empiric antimicrobial treatment 
was ineffective and was more effective with antiviral 
monotherapy or combination antiviral therapy and 
inhaled interferon treatment. Glucocorticoid therapy 
is widely used in COVID-19  patients, but this use is 
more common in patients with severe pneumonia, and 
cytokine storms were observed in patients who died 
than patients who recovered [13].

Antiviral drugs or chloroquine have been 
shown to improve the improvement of COVID-19 
disease with acute myocarditis [32]. Chloroquine 
and hydroxychloroquine alter endosomal pH and 
reduce glycosylation of the ACE2 receptor, thereby 
preventing viral entry. However, they have the potential 
to prolong the QT interval by blocking hERG K+ 
channels, which can result in sudden cardiac death. 
Acute kidney injury secondary to COVID-19 infection 
may accumulate chloroquine/hydroxychloroquine, 

resulting in further QT prolongation. Concomitant use 
of azithromycin with hydroxychloroquine increases the 
risk of QTc prolongation, especially in patients with 
high transaminases levels, who may exhibit a severe 
inflammatory response [4].

Lopinavir and ritonavir are protease 
inhibitors approved by the FDA for the treatment of 
HIV-1 infection. Lopinavir–ritonavir may interact with 
cardiovascular drugs such as antiarrhythmic agents, 
antiplatelet drugs, and anticoagulants metabolized by 
cytochrome P-450 3A4. The use of these antiviral drugs 
in COVID-19 patients with cardiovascular complications 
must be carried out with caution [30].

ACEI/ARB is declared the standard indications 
for angiotensin-neprilysin receptor blockers, ACEI, or 
ARBs in the treatment of heart failure with reduced 
ejection fraction (and for the latter two drugs in the 
treatment of hypertension) apply to patients with 
COVID-19. There is an assumption that the increase 
in ACE2 levels caused by inhibitors of the RAAS may 
affect susceptibility to SARS-CoV-2 because ACE2 is 
the receptor for the virus but there is no evidence that 
these drugs worsen the clinical course of SARS-CoV-
infection. 2 [33].

The use of imaging modalities can help 
diagnose cardiovascular disease complications in 
COVID-19  patients [4]. Optimal management of 
myocardial injury associated with COVID-19 involves 
supportive care (including the management of heart 
failure, therapy for arrhythmias, and avoidance of 
cardiotoxins). Mechanical circulatory support is 
suggested, and the use of ECMO is also possible [33].

Venoarterial ECMO (VA-ECMO) plays a role in 
treating cardiovascular complications, including acute 
cardiac injury, heart failure, and cardiogenic shock (CS). 
COVID-19-associated fulminant myocarditis and CS 
were rescued using VA-ECMO as a bridge to recovery. 
Cardiac injury, myocardial infarction with and without 
obstructive coronary artery disease, viral myocarditis, 
and decompensated heart failure leading to CS and risk 
factors for poor/uncertain benefit (age, sepsis, mixed/
primarily vasodilatory shock, prothrombotic state or 
coagulopathy, severe ARDS, multiorgan failure, or high-
risk prognostic score) specifically to use VA-ECMO as 
a bridge to recovery in COVID-19 infection. VA-ECMO 
may be considered in highly selected cases of refractory 
CS and echocardiographic evidence of biventricular 
failure. The decision to initiate this therapy should take 
into account the availability of resources, the perceived 
benefit, and the risk of disease transmission [34].

The treatment for COVID-19 is basically 
determined by severity. If the degree is mild, non-
pharmacological measures include education, while 
pharmacological measures include the administration of 
Vitamin C, Vitamin D, antivirals, antibiotics, symptomatic 
treatment, supportive drugs, and comorbid drugs. Non-
pharmacological therapies such as oxygen therapy, 
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noninvasive ventilation, invasive mechanical ventilation, 
and ECMO are used for the treatment of COVID-19 
with severe symptoms. Dobutamine is used to treat 
shock. Additional therapies such as immunoglobulins 
are considered for additional therapy for confirmed 
COVID-19  patients, according to the patient’s clinical 
condition and availability at the respective health 
care facilities if standard therapy does not provide an 
improved response. Giving with careful consideration 
and through discussion with the hospital’s COVID-19 
team [35].

Conclusions and suggestions

The results of the analysis of systematic 
studies found that COVID-19  patients complications 
of cardiovascular disease include: cardiac injury, heart 
failure, myocardial infarction, myocarditis, cardiomegaly, 
and others. Complications arise in COVID-19 patients 
without comorbidities, and the risk of cardiovascular 
complications increases in COVID-19  patients with 
comorbid risks of cardiovascular disease such as 
hypertension, coronary heart disease, chronic heart 
failure, and other cardiovascular diseases. The most 
common symptom reported in COVID-19  patients 
with complications of cardiovascular disease is fever, 
cough, chest pain, dyspnea, and diarrhea in which 
these symptoms occur is related to the severity of the 
acute respiratory syndrome. These results suggest a 
mechanism of inflammatory dysregulation as a result 
of the severity of acute respiratory syndrome due to 
COVID-19 infection. The management of COVID-
19  patients is basically done with antiviral agents, 
but there is no evidence of effective antiviral drugs 
so that the management is carried out by reducing 
symptoms and protecting important organs such as 
the heart. In the treatment of COVID-19 patients with 
cardiovascular complications, the use of antiviral 
agents such as lopinavir or ritonavir should be used 
with caution because: may interact with cardiovascular 
drugs such as antiarrhythmic agents, antiplatelet 
drugs, and anticoagulants metabolized by cytochrome 
P-450  3A4. ACEI/ARB is declared. The standard 
indications for angiotensin-neprilysin receptor blockers, 
ACEIs, or ARBs in the treatment of heart failure with 
reduced ejection fraction (and for the latter two drugs 
in the treatment of hypertension) apply to patients with 
COVID-19. Myocardial injury in complications of COVID-
19 can also be treated with supportive care such as 
management of heart failure, therapy for arrhythmias, 
and avoidance of cardiotoxins. Mechanical circulation 
support is suggested and the use of ECMO can also be 
performed to treat cardiovascular complications such 
as acute heart injury, heart failure, and CS. COVID-19-
associated fulminant myocarditis and CS were rescued 
using VA-ECMO as a bridge to recovery.

The results of research regarding the appropriate 
management of complications of cardiovascular disease 
due to COVID-19 have not been found. This is related 
to the interaction of several drugs and drug efficacy 
and the types of complications that affect the treatment 
outcome. Imaging modality assistance to establish the 
correct diagnosis and further research on treatment 
outcomes are needed in further research to prevent and 
treat cardiovascular disease in COVID-19 patients.
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