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ABSTRACT 
Introduction: Coronaviruses (CoVs) are single-stranded positive-sense RNA viruses, 
which can trigger cardiovascular disease. Inflammation caused by SARS-CoV-2 can 
affect atherosclerotic plaques, induced prothrombotic changes in the blood and 
endothelium and caused their instability and myocardial infarction. Several prospective 
studies have demonstrated an association between increased baseline D-dimer levels and 
the risk of subsequent cardiovascular events. Several studied had showed the relationship 
of D-dimer value to mortality in COVID-19 patients with acute coronary syndrome at H. 
Adam Malik Hospital Medan.  
Method: This study was a descriptive analytic study using medical record data from 
central installation patients at H. Adam Malik Hospital in the period August 2020 to 
August 2021. The sample was calculated using the Lemeshow formula. Then the 
distribution test was carried out using Shapiro Wilk test. Inferential statistical analysis 
was performed to assess the relationship of D-dimer to mortality in COVID-19 patients 
with acute coronary syndrome at H. Adam Malik Hospital Medan using chi-square test. 
If chi-square criteria were not met, the inferential statistical analysis used was Fisher's 
exact or other alternative tests. The results were statistically significant if the p value 
<0.05.  
Results: 70 subjects participated in the study and the average age of the research subjects 
was 58.2 years, majority were male. Most subjects experienced severe COVID-19; ECG 
found ST elevation and comorbid factors were mostly hypertension followed by 
hypertension and diabetes type 2. There was a relationship between D-dimer value and 
mortality in COVID-19 patients with acute coronary syndrome, with p value = 0.005. 
Conclusion: D-dimer values was associated with mortality in COVID-19 patients with 
acute coronary syndrome. 
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INTRODUCTION 
Coronaviruses (CoVs) are single-stranded, positive-sense RNA viruses that causes acute respiratory infections, 
including influenza, respiratory syncytial virus (RSV), and bacterial pneumonia, which triggers cardiovascular 
disease (CVD). The underlying cause is usually associated with comorbidities, increasing the incidence and 
severity of these infectious diseases [1]. 

Several studies and case reports had explained the relationship between COVID-19 and acute coronary 
heart disease. An observational study of 115 STEMI patients showed that COVID-19 patients had increased 
D-dimer levels and a higher thrombotic events compared to non-COVID patients [2]. 
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Inflammation caused by SARS-CoV-2 can affect atherosclerotic plaques, induce prothrombotic changes 
in the blood and endothelium and cause their instability, leading to myocardial infarction. Coagulation 
dysfunction in COVID-19 patients increased the development of severe disease and fatal outcome, and was 
characterized by increased D-dimer and thrombus in veins and arteries [3]. Measuring serum D-dimer levels 
can be appropriate as a marker with high sensitivity and relatively high specificity to differentiate MI from UA 
in patients with suspected ACS [4]. Some prospective studies showed an association between increased D-
dimer levels and subsequent risk of cardiovascular events, whereas others did not [5]. 

Other studies had discussed the role of increased oxygen demand, pro-inflammatory state during 
infection in COVID-19 patients and the effects of other respiratory tract infections and the impact of their 
complications on the pathogenesis of ACS [3,6] . Therefore, it was important to evaluate the incidence of acute 
coronary syndrome in patients with COVID-9 and warned clinicians about early complications as to prevent 
the risk of mortality in COVID-19 patients. As well as research on COVID-19 which was new pandemic that 
had occurred in large countries, especially in Indonesia, there was limited data on this matter, therefore, based 
on the background, researchers were interested in evaluating the relationship between the D-dimer value and 
the mortality of COVID-19 patients with acute coronary syndrome at H. Adam Malik General Hospital Medan. 
 
METHOD 
Study Design and Research Subjects 
A total of 70 medical records of COVID-19 patients with acute coronary syndrome who were hospitalized at 
the H. Adam Malik Hospital Medan Installation from August 2020 to August 2021 were included in this 
analytic descriptive study using consecutive sampling technique based on inclusion criteria and exclusion 
criteria. Patients were collected during period February 2022.  

Inclusion criteria in this study were age ≥ 18 years, treated at H. Adam Malik General Hospital Medan 
from August 2020 to August 2021, positive RT-PCR swab examination results for COVI D -19, COVID-19 
patients of all severity degrees and comorbidities. Patients without results/waiting for the results of a rapid test, 
PCR or CT scan ; pulmonary TB, history of PCI and CABG, malignancy, and history of long bed rest were 
excluded from this study. 
 
Research methodology  
This study used medical record data to obtain personal information about the subject, such as gender, severity 
of COVID-19, ECG features, D-dimer level, and patient mortality. D-dimer levels were increased if >500 
ng/mL and normal if 500 ng/mL. 

 
Statistical Analysis 
Statistical analysis was performed using Statistical Product and Service Solution (SPSS) software. Data were 
analyzed as descriptive and inferential statistical analysis. Descriptive statistical analysis was used to 
determine the frequency distribution of demographic data. Inferential statistical analysis was performed to 
assess the relationship between D-dimer values and mortality in COVID-19 patients with acute coronary 
syndrome at H. Adam Malik General Hospital Medan using the chi-square test. If the chi-square requirements 
are not met, the inferential statistical analysis was used with Fisher's exact or other alternative tests. The results 
were statistically significant if the p value <0.05.  
 
RESULT  
Characteristics of Research Subjects 
There were 70 patients who were hospitalized at the H. Adam Malik General Hospital Medan Installation who 
met the inclusion and exclusion criteria. The average age of the research subjects was 58.2 years, with the 
youngest being 24 years old and the elderly being 88 years old. The majority of research subjects were men, 
as many as 58 people (82.9%). Based on the degree of severity of COVID-19, the majority of research subjects 
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experienced severe disease, around 31 people (44.3%). Based on the ECG description, majority had ST 
elevation, as many as 44 people (62.9%). Majority of patients had comorbid hypertension, as many as 37 
people (52.9%). Majority of COVID-19 patients with acute coronary syndrome died, as many as 42 people 
(60%). Demographic and clinical characteristics of research subjects were presented in table 1. 
 
Table 1. Demographic Characteristics of Research Subjects 

Variable Frequency 
Age (years)  
   Mean ± SD 58.2 ± 12.00 
   Median (minimum-maximum) 58 (24-88) 
Gender, n (%)  

         Man 58 (82.9) 
         Woman 12 (17.1) 

Degree of severity of COVID-19, n (%)  
Moderate 27 (38.6) 
Severe 31 (44.3) 
Critical 12 (17.1) 

      ECG, n (%)  
ST Depression 26 (37.1) 
ST Elevation 44 (62.9) 

Comorbid, n (%)  
    Type 2 DM 12 (17.1) 
    Hypertension 37 (52.9) 
    Hypertension and Type 2 DM 14 (20.0) 
    None 7 (10.0) 
Mortality, n (%)  
    Life 28 (40.0) 
    Die 42 (60.0) 
 
Characteristics of Laboratory Examination Parameters 
Table 2. showed the parameters of the laboratory examination. The average D-dimer was 1577.10 ± 1364.71 
ng/mL, the CK-MB average was 85.13 ± 86.40 U/L, the Troponin I average was 19.93 ± 28.53 ng/mL, the 
characteristics of laboratory examination parameters were presented in table 2. 

 
Table 2. Characteristics of Laboratory Examination Parameters 

Parameter Means Standard Deviations Median Min value Maximum value 
D-dimer 1577,10 1364,71 805.50 232 >4000 
CK-MB 85,13 86,40 58 15 550 

Troponin-I 19.93 28.53 10.06 0.01 170 
 

Table 3. Classification Characteristics of Laboratory Examination Parameters 
Variable Frequency 
D-dimer  
     Normal (<500 U/L) 14 (20.0%) 
     Increase 56 (80.0%) 
CK-MB  
     Normal (<24 U/L) 6 (8.6%) 
     Increase 64 (91.4%) 
Troponin I  
     Normal (<0.03U/L) 1 (1.4%) 
     Increase 69 (98.6%) 
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The majority of research subjects had increased levels of D-dimer, as many as 56 people (80%) and 
normal D-dimer, as many as 14 people (20%). The majority of study subjects also experienced an increased in 
CK-MB and troponin I, as many as 64 people (91.4%) and 69 people (98.6%), respectively (table 3). 

 
Relationship of demographic characteristics to mortality in COVID-19 patients with ACS 
Based on table 4 below, gender was associated with mortality in COVID-19 patients with ACS (p=0.01) but 
the degree of severity of COVID-19, EKG features, patient comorbidities were not associated with mortality 
in COVID-19 patients (p>0.05). 

 
Table 4 Analysis of the relationship between patient demographic characteristics and mortality in COVID-19 patients 
with acute coronary syndrome 

Variable Outcomes p value Die Life 
Gender 
    Man 39 19 0.01*     Woman 3 9 
Degree of severity of COVID-19 
   Moderate 13 14 

0.232***    Severe 20 11 
   Critical 9 3 
ECG  
    ST depression 13 13 0.215**     ST elevation 29 15 
Comorbid    
    Type 2 DM 7 5 

0.793*** 
    Hypertension 23 14 
    Hypertension and type 2 DM 7 7 
    None 5 5 

*Fisher's exact test; **chi square test; *** Kruskal Wallis test 
 

Relationship of D-dimer to mortality in COVID-19 patients with Acute Coronary Syndrome 
In this study, normal D-dimer levels were found in COVID-19 patients with acute coronary syndrome who 
died, as many as 13 people, and as many as 1 COVID-19 patient with acute coronary syndrome lived. There 
were 29 COVID-19 patients with acute coronary syndrome who died with increased D-dimer and 27 COVID-
19 patients with increased D-dimer lived. Increased D-dimer was closely related to mortality in COVID-19 
patients with acute coronary syndrome, with p=0.005, presented in table 5. 

 
Table 5. Relationship of D-dimer to mortality in COVID-19 patients with acute coronary syndrome 

D-Dimer 
Mortality 

p value Life Die 
Normal 1 13 

0.005 Increase 27 29 
Total 28 42 

*Chi square test 
 
DISCUSSION 
Acute coronary syndrome (ACS) was frequently reported in patients with coronavirus disease 2019 (COVID-
19) and affected the clinical course and patient mortality. In this study, the average age of COVID-19 patients 
with acute coronary syndrome was 58.2 years. The majority of research subjects were men. This result was in 
line with research conducted by Perrin et al. (2020) [7] that of the 45 patients treated for ACS at the Geneva 
University Hospital during the COVID-19 period, 20% were women; with mean age of 63.8 ± 9.2 years. 
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Observational retrospective study by Kudo et al. (2021) [8] found that majority of ACS patients was 68.5 ± 
12.0 years and was dominated by men. An increased incidence of myocardial implications in COVID-19 
patients had been associated with cardiotoxicity, sepsis during hospitalization, inflammation, thrombosis due 
to plaque rupture, disequilibrium between demand and supply and electrolyte imbalance in myocardial supply 
[9]. 

Based on the ECG description of acute coronary syndrome patients with COVID-19, majority had ST 
elevation. Data from the ISACS-STEMI COVID-19 registry showed a significant reduction in the number of 
invasively treated ST-elevation MI (STEMI) patients from 2019 to 2020, with an 18.9% reduction for STEMI 
in the past year. The study conducted by Tam et al. (2022) [10] found patients with myocardial infarction with 
ST elevation (STEMI), myocardial infarction without ST elevation (Non-STEMI), and unstable angina (UAP) 
during pandemic reduced by 38.0%, 41.0%, and 63.3%., respectively. The delayed in ACS patients seeking 
emergency services primarily because of fear of contracting or spreading COVID-19 after admission to the 
hospital, as well as increasing the burden on the health care system. The study conducted by Ain et al. (2021) 
[11] in 50 COVID-19 patients, 10% global ischemia, 12% STEMI, 22% NSTEMI, 12% unstable angina, 8% 
ischemic heart disease, 12% inferior wall ischemia, 12% anterolateral wall myocardial infarction, 8% 
myocardial infarction, 4% acute heart failure. 

The most common co-morbidities reported were hypertension, cardiovascular disease, and diabetes [12]. 
In this study, the majority of COVID-19 patients with acute coronary syndrome had comorbid hypertension. 
This was in line with research by Ain et al. (2021) [11] where 11.5% of COVID-19 patients with ACS suffered 
from diabetes, 96% were hypertensive, 4% had asthma and 2% were pregnant women. In a multicenter cohort 
study involving 191 patients hospitalized with COVID-19 in Wuhan, 48% of patients had co-morbidities (67% 
died), 30% of patients had hypertension (48% died), 19 % of those who died, patients had diabetes (31% died) 
and 8% had coronary heart disease (24% died) [13]. In a report involving 1,099 patients with COVID-19 from 
China, 24% of patients had co-morbidities (39% critical patients), 15% patients had hypertension (24% critical 
patients), 7% patients had diabetes (16% critical patients) and 3% of patients suffered from coronary heart 
disease (6% of critical patients) [14]. 

Based on the degree of severity of COVID-19, the majority of research subjects experienced severe 
disease. Disease severity and case fatality rates tended to be higher in COVID-19 patients with cardiovascular 
comorbidities [15]. Patients with cardiovascular disease had a higher risk of developing acute coronary 
syndrome in acute infection. Although the underlying pathogenesis remained unclear, several potential 
mechanisms had been hypothesized. SARS-CoV-2, by binding to the ACE2 receptor expressed on the surface 
of host cells, could infect pneumocytes, macrophages and endothelial cells. Patients with severe disease often 
showed decreased platelet counts, higher levels of D-dimer, ultra-large multimer von Willebrand factor, tissue 
factor, and prolonged prothrombin time, reflecting a prothrombotic state. Endothelial dysfunction had been 
described as a consequence of direct viral effects and a hyperinflammatory environment. Expression of tissue 
factor, von Willebrand factor, thromboxane, and plasminogen activator inhibitor -1 enhances prothrombotic 
status. In addition, endothelial cells produce superoxide anion, with increased local oxidative stress, and 
endothelin-1, which affects the vasodilator/vasoconstrictor balance and platelet aggregation. Cardiovascular 
comorbidities are common in COVID-19 patients who require immediate treatment to reduce morbidity and 
mortality [12,16]. 

Majority of COVID-19 patients with acute coronary syndrome died. Most studies found similar in-
hospital mortality for STEMI during the pandemic compared to controls (1.7% vs 1.8%, p=0.67 from the 
British National Institute of Cardiovascular Outcomes Research database) [17]. The presence of myocardial 
injury was associated with worse prognosis significantly. In an initial report of 41 patients with COVID-19 in 
Wuhan, 5 patients had myocardial injury with elevated high-sensitivity cardiac troponin I levels (>28 pg/ml), 
and 4 of these 5 patients were admitted to the ICU. In a multicenter cohort study of 191 patients with COVID-
19, 33 patients (17%) experienced acute cardiac injury, 32 died [13]. In a subsequent study of 416 patients 
hospitalized with COVID-19, 82 patients (20%) had evidence of cardiac injury, which was associated with a 



Journal of Society Medicine. 2023; 2(4): 98-106 
 
 

 
 

103 

5-fold increased for invasive mechanical ventilation and an 11-fold increased in mortality. Cardiac injury was 
an independent risk factor for in-hospital death [18]. 

The D-dimer average was 1577.10 ± 1364.71 ng/mL, the CK-MB average was 85.13 ± 86.40 U/L , the 
Troponin I average was 19.93 ± 28.53 ng/mL. Study by Han et al. (2020) of 94 COVID-19 patients, 40 healthy 
controls, among the infected group, during hospitalization, D-dimer levels average ± SD were found to be 
higher than the control group (10.36 ± 25.31 mgL−1 versus 0.26±0.18 mgL−1; p<0.001). D-dimer levels 
increased with disease severity: those with normal (mild) disease had D-dimer level of 2.14±2.88 mgL−1 
(p<0.001 compared to controls), those with severe disease had D-dimer level of 19.1±35.48 mgL−1 (p<0.01 
compared to controls), and those with critical illness had 20.04±32.39 mgL−1. The difference between normal 
and severe disease was significant (p<0.05). The majority of research subjects had increased levels of D-dimer, 
as many as 56 people (80%) and normal D-dimer, as many as 14 people (20%). The study conducted by 
Towsend et al. (2021) [19] found that increased D-dimer levels (> 500 ng/ml) were still found in 25.3% of 
patients up to 4 months after SARS-CoV-2 infection. An increased in D-dimer indicated that COVID-19 
patients were in a hypercoagulable state, but the true pathophysiology remained unclear. SARS-CoV-2 was 
closely related to SARS-CoV, and they shared the same receptor, ACE2, but until now, there had been no 
relevant studies exploring the role of ACE-2 in COVID-19 patients with high concentrations of D-dimer. The 
overactive immune response in SARS-CoV-2 infection and the systemic inflammation associated with the 
cytokine storm could lead to blood hypercoagulation. In addition, stress (such as shock, acute respiratory 
distress syndrome, septicemia) or drug toxicity was associated with hypoxic reoxygenation, oxidative stress, 
acid-base imbalance and thus contributed to very high concentrations of D-dimer [20]. 

The majority of study subjects also experienced an increase in CK-MB and troponin I, as many as 64 
people (91.4%) and 69 people (98.6%), respectively. Recent reports from the European Association of 
Cardiovascular Imaging (EACVI) and the American College of Cardiology (ACC) stated that in the case of 
COVID-19, elevated cardiac enzymes may be secondary to non-specific elevations during COVID-19 
infection or other acute pathological complications (eg., sepsis, acute kidney injury, stroke). In addition, 
because the troponin elevation in patients with COVID-19 infection appeared to be lower than in most cases 
of ACS or acute myocarditis, the EAPCI recommends considering a marked increase (eg, >5 times the upper 
normal limit) in non-critically ill patients with suspected ACS with COVID-19 [21]. The overall incidence of 
acute cardiac injury has varied but approximately 8-12% of positive cases were known to develop a 
significantly elevated cTnI. Patients who were admitted to the ICU or suffered from severe/fatal illness were 
several times more likely to experience elevated troponins. The increased in troponin was very low (only 1-
2%) in patients with mild disease who did not require ICU treatment [22]. 

In this study, increased D-dimer was closely related to mortality in COVID-19 patients with acute 
coronary syndrome, with p value =0.005. Studies from Italy demonstrated a substantial increase in STEMI 
mortality rates [ risk ratio (RR) = 3.3, 1.7–6.6; p < 0.001] and complications (RR = 1.8; 1.1–2.8; p = 0.009) 
during pandemic compared to 2019 [21]. D-dimer level was one indicator used in patients to detect thrombosis. 
Increased D-dimer and fibrinogen concentrations in the early stages of COVID-19 disease, 3- to 4-fold 
increased in D-dimer levels was associated with a poor prognosis [23,24]. Plasma D-dimer levels were shown 
to be highly correlated with unfavorable outcomes. D-dimer greater than 2.0 g/mL on admission effectively 
predicted death in hospitalized COVID-19 patients, with a sensitivity of 92.3% and a specificity of 83.3. 
Retrospective study by Chen et al. (2020) found that the concentration of D-dimer in the deceased (4.6 g/mL) 
was significantly higher than in recovered patients (0.6 g/mL) [25]. 

In this study, gender was associated with mortality in COVID-19 patients with ACS (p=0.01). However, 
ECG features, patient comorbidities were not significantly associated with mortality in COVID-19 patients 
(p>0.05). The degree of severity of COVID-19 was related to mortality in COVID-19 patients with ACS but 
not so significant (p = 0.232). This results were in line with research conducted by Andrade et al. (2021) where 
hypertension and comorbidities were not risk factors for death. Study by Yendrapalli et al. (2022) [26] showed 
that patients presenting to the catheterization lab with ACS during the COVID-19 pandemic had a lower 
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number of overall risk factors (eg, hypertension, diabetes) compared to 2019. Research conducted by Dessie 
et al. (2021) found that chronic comorbidities, complications, and demographic factors including acute kidney 
injury, COPD, diabetes, hypertension, cardiovascular disease, cancer, increased D-dimer, male, older age, 
current smokers, and obesity were clinical risk factors for mortality in COVID-19 patients [27]. Albitar et al. 
(2020) using open access data worldwide found that male, advanced age, comorbidities (eg, hypertension and 
diabetes mellitus), and patient location in America were independent risk factors for death [28]. Many 
international studies have demonstrated the delay in women with ACS and also that they were typically older 
with a greater burden of comorbidities and less likely than men to receive therapy. Coronary plaques showed 
different pathophysiological features between sexes with women having a higher prevalence of plaque erosion 
and men having more frequent plaque ruptures, female patients having fewer STEMIs and more MINOCA. 
This low MINOCA number may be related to the further decrease in medical acceptance of such patients, who 
usually had atypical symptoms [29]. 
 
CONCLUSION 
This study showed the profile of acute coronary syndrome patients with COVID-19 who were treated at H. 
Adam Malik General Hospital Medan from August 2020 to August 2021. The average age of the study subjects 
was 58.2 years, gender was male, ECG showed ST elevation. Based on the degree of severity of COVID-19, 
the majority of research subjects experienced severe disease. The majority of patients had comorbid 
hypertension and died. Based on laboratory tests, the majority of study subjects had increased levels of D-
dimer, increased CK-MB and troponin I. The degree of severity of COVID-19 was associated with mortality 
in COVID-19 patients with ACS but not so significant. Increased D-dimer was closely related to mortality in 
COVID-19 patients with acute coronary syndrome, with a p=0.005. 
 
DECLARATIONS 
Ethics approval and consent to participate. Permission for this study was obtained from the Ethics Committee 
of Universitas Sumatera Utara and H. Adam Malik General Hospital. 
 
CONSENT FOR PUBLICATION 
The Authors agree to publication in Journal of Society Medicine. 
 
FUNDING 
This research has received no external funding. 
 
COMPETING INTERESTS 
None. 
 
AUTHORS’ CONTRIBUTIONS 
All authors significantly contribute to the work reported, whether in the conception, study design, execution, 
acquisition of data, analysis, and interpretation, or in all these areas. Contribute to drafting, revising, or 
critically reviewing the article. Approved the final version to be published, agreed on the journal to be 
submitted, and agreed to be accountable for all aspects of the work. 
 
ACKNOWLEDGMENTS 
Not applicable. 
 
REFERENCE 
1. Chatterjee NA, Cheng RK. Cardiovascular disease and COVID-19 : implications for prevention , 

surveillance and treatment. British Med Journal. 2020;106 (15): 1119–21. 



Journal of Society Medicine. 2023; 2(4): 98-106 
 
 

 
 

105 

2. Choi GJ, Kim HM, Kang H. The Potential Role of Dyslipidemia in COVID- 19 Severity : an Umbrella 
Review of Systematic Reviews. Journal of Lipid and Atherosclerosis. 2020; 9 (3): 435–48. 

3. Poznyak AV, Bezsonov EE, Eid AH, Popkova TV, Nedosugova LV, Starodubova AV. et al. ACE2 Is an 
Adjacent Element of Atherosclerosis and COVID-19 Pathogenesis,” International Journal of Molecular 
Science. 2021; 22 (9): 1–11. 

4. Reihani H, Shamloo AS and Keshmiri A. Diagnostic Value of D-Dimer in Acute Myocardial Infarction 
Among Patients With Suspected Acute Coronary Syndrome. Cardiology Research. 2018; 9 (1): 17–21. 

5. Weitz JI, Fredenburgh JC, Eikelboom JW. A Test in Context: D-Dimer. Journal of the American College 
of Cardiology. 2020; 70 (19): 2411–2420. 

6. Sayer G. and Griffin JM. COVID-19 and Cardiovascular Disease. Circulation. 2019: 1648–55. 
7. Perrin N, Iglesias JF, Rey F, Benzakour L, Cimci M, Noble S. et al. Impact of the COVID-19 pandemic 

on acute coronary syndromes. Swiss Med Wkly. 2020; 150: w20448.  
8. Kudo N, Tanaka A, Ishii H, Uemura Y, Takagi K, Iwama M, et al. Prevalence of acute coronary syndrome 

during the pandemic of COVID-19 in the Tokai Region of Japan. Nagoya J Med Sci. 2021; 83 (4): 697-
703. 

9. Kunutsor SK. and Laukkanen JA. Cardiovascular Complications In COVID-19: A Systematic Review 
And Meta-Analysis. Journal of Infection. 2020; 81: E139-E141 

10. Tam CCF, Siu D, Tse HF. COVID-19 and Acute Coronary Syndrome: Lessons for Everyone, Lancet. 
2022; 19: 100346. 

11. Ain NU, Saeed TB, Sajjad S, Mustafa A, Naeem MZ, Javed HMF. et al. Prevalence of Acute coronary 
syndrome (ACS) in COVID-19 affected patients in public hospital facility of Pakistan, a retrospective 
study COVID-19 association with ACS. International Journal of Scientific & Engineering Research. 
2021; 12 (11): 1131-1148. 

12. Ejaz H, Alsrhani A, Zafar A, Javed H, Junaid K, Abdalla AE, Abosalif KOA, Ahmed Z, Younas S. 
COVID-19 and comorbidities: Deleterious impact on infected patients. J Infect Public Health. 2020; 13. 
(12): 1833-1839. 

13. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z. et al. Clinical course and risk factors for mortality of adult 
inpatients with COVID-19 in Wuhan, China: a retrospective cohort study. Lancet. 2020; 395: 1054-1062 

14. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX. et al. China Medical Treatment Expert Group for 
Covid-19. Clinical characteristics of coronavirus disease 2019 in China. N. Engl. J. Med. 2020; 382: 
1708–1720 

15. Teixeira R, Santos M, Gil V. COVID-19 and cardiovascular comorbidities: An update. Revista 
Portuguesa De Cardiologia. 2020; 39 (8): 417–9. 

16. Esposito L, Cancro FP, Silverio A, Di Maio M, Iannece P, Damato A. et al. COVID-19 and Acute 
Coronary Syndromes: From Pathophysiology to Clinical Perspectives. Oxid Med Cell Longev. 2021: 
4936571.  

17. Lunardi M, Mylotte D, Serruys P, Wijns W. The global effect of Covid-19 on acute coronary syndromes 
management. Eur Heart J. 2021; 42 (1): 724.1361.  

18. Shi S, Qin M, Shen B, Cai Y, Liu T, Yang F. et al. Association of Cardiac Injury With Mortality in 
Hospitalized Patients With COVID-19 in Wuhan, China. JAMA Cardiol. 2020; 5 (1): 802-810. 

19. Townsend L, Fogarty H, Dyer A, Martin-Loeches I, Bannan C, Nadarajan P. et al. Prolonged elevation 
of D-dimer levels in convalescent COVID-19 patients is independent of the acute phase response. J 
Thromb Haemost. 2021; 4: 1064-1070. 

20. Du WN, Zhang Y, Yu Y, Zhang RM. D-dimer levels is associated with severe COVID-19 infections: A 
meta-analysis. Int J Clin Pract. 2021; 75 (8): e14031. 

21. Cameli M, Pastore MC, Mandoli GE, D'Ascenzi F, Focardi M, Biagioni G. et al. COVID-19 and Acute 
Coronary Syndromes: Current Data and Future Implications. Front Cardiovasc Med. 2021; 7: 593496. 

22. Bansal M. Cardiovascular disease and COVID-19. Diabetes Metab Syndr. 2020; 14 (3): 247-250.  



Journal of Society Medicine. 2023; 2(4): 98-106 
 
 

 
 

106 

23. Varikasuvu SR, Varshney S, Dutt N, Munikumar M, Asfahan S, Kulkarni PP. et al. D-dimer, disease 
severity, and deaths (3D-study) in patients with COVID-19: a systematic review and meta-analysis of 100 
studies. Sci Rep. 2021; 11: 21888. 

24. Rostami M, Mansouritorghabeh H. 2020. D-dimer level in COVID-19 infection: a systematic review. 
Expert Rev Hematol. 2020; 13 (11): 1265-1275.  

25. Chen T, Wu D, Chen H, Yan W, Yang D, Chen G. et al. Clinical characteristics of 113 deceased patients 
with coronavirus disease 2019: retrospective study. BMJ. 2020; 368: 1091. 

26. Yendrapalli U, Mullen S, Elawad A, Green JL. Impact of the COVID-19 pandemic on gender disparities 
in acute coronary syndrome patterns. Int J Cardiol Heart Vasc. 2022; 41: 101077.  

27. Dessie ZG. and Zewotir T. Mortality-related risk factors of COVID-19: a systematic review and meta-
analysis of 42 studies and 423,117 patients. BMC Infect Dis. 2021; 21: 855. 

28. Albitar O, Ballouze R, Ooi JP, Sheikh Ghadzi SM. Risk factors for mortality among COVID‐19 patients. 
Diabetes Res Clin Pract. 2020; 166: 108293. 

29. Barbero U, Moncalvo C, Trabattoni D. Gender differences in acute coronary syndromes patterns during 
the COVID-19 outbreak. Am J Cardiovasc Dis. 2020; 10 (4): 506-513 


