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Abstract: 

Objective: To determine the association of coagulation dysfunction with cardiac injury in 

hospitalized patients with COVID-19. 

 

Study Design: Descriptive Cross Sectional.  

 

Place and Duration of Study: Department of Hematology, MTI-HayatabadMedical Complex, 

Peshawar, from Jun 2021 to Dec 2021.  

 

Methodology: A total of 103 patients hospitalized for COVID-19 were included in this study. The 

sample size was calculated by WHO Sample Size calculator with 7.20% proportion of cardiac 

injury in hospitalized COVID-19 patients, 5% margin of error and 5% significance level. Cardiac 

and coagulation biomarkers were recorded at the time of admission and later during 

hospitalization. To establish association between coagulation dysfunction and cardiac injury, 

spearman correlation coefficient was used. 

 

Results: Mean age of patients was 57.6+12.36 years. Mean d-dimer was 2.022+2.84 ug/mL, mean 

fibrin levels were 34.27+54.68 mg/dL and mean fibrinogen was 2.51+1.04 g/L, mean hsTn1 was 

5.88+6.51 pg/mL, mean myohemoglobin was 65.49+52.2 ng/mL and mean CK-MB was 

16.76+6.67 U/L. Cardiac injury was recorded in 23 (22.3%) patients hospitalized due to COVID-

19. 

 

Conclusion: This study demonstrated a significant association of coagulation dysfunction with the 

development of cardiac injury as markers of coagulation function were found significantly 

synchronized with the dynamic progression of cardiac biomarkers. 
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INTRODUCTION: 

Patients with COVID-19 typically exhibit abnormal coagulation. In individuals with severe 

COVID-19, fulminant thrombotic problems appear as crucial issues. Coronavirus infection 2019 

(COVID-19) has been linked to cardiac damage, which can have fatal consequences. 1,2 According 

to the World Health Organization, cardiovascular disease is responsible for 12 million deaths 

annually.3 Both arterial and venous thrombosis are made more likely because of the effects on the 

blood's hemostatic system, vasculature, and flow dynamics. The major cause of heart disease is 

platelet activation and aggregation, which increase the risk of cardioembolic stroke and death by 

contributing to the production of arterial thrombi and venous thromboembolism. 4 It has been found 

that between 7.2% and 27.8% of hospitalized COVID-19 patients suffer from cardiac damage.5 

COVID-19-induced heart damage has no readily apparent pathogenic mechanisms. Myocarditis 

directly caused by the virus through angiotensin-converting enzyme 2 (ACE2),6,7 the putative viral 

receptor of SARS- COV-28, is just one of several possibilities hypothesized to be potentially related 

to cardiac damage. However, the link between cardiac injury and variables such as coagulation 

dysfunciton9 has not been thoroughly elucidated in our local population. Therefore, the prime 

objective of this study was to determine the mechanisms of cardiac involvement and its relationship 

to  coagulation  dysfunction  in hospitalized COVID-19 patients in our local population. 

 

MATERIALS & METHODS: 

This descriptive cross-sectional study was conducted at the Department of Hematology, MTI-

Hayatabad Medical Complex, Peshawar, from Jun 2021 to Dec 2021. Ethical approval was obtained 

from the Institutional Research & Ethical Review Board (Ref No. 0026/IREB/DME/HMC/2021. 

The sample size was calculated by WHO Sample Size calculator with 7.20% proportion of cardiac 

injury in hospitalized COVID-19 patients, 5% margin of error and 5% significance level. 

Nonprobability consecutive sampling technique was adopted for data collection. 

 

Inclusion Criteria: Patients of either gender aged 40 to 80 years hospitalized due to COVID- 19 

were included in the study. 

 

Exclusion Criteria: Hospitalized patients without COVID-19, patients with history of chronic 

obstructive pulmonary disease and patients with chronic kidney and liver disease. 

Written informed consent was also taken from all the study participants after a complete 

description. All patients underwent cardiac and coagulation biomarker testing during 

hospitalization. Cardiac injury was defined as elevation of at least one of the three cardiac 

biomarkers above the 99th percentile upper reference limit and coagulation dysfunction was defined 

as elevated D-dimer, increased FDPs and decreased fibrinogen. Clinical data was recorded at the 

time of cardiac injury after the elevation of cardiac biomarkers during hospitalization. Statistical 

analysis was performed using Statistical Package for the Social Sciences (SPSS) version 23.0. 

Mean+SD was calculated for quantitative variables while frequencies and percentages were 

computed for qualitative variables. Spearman correlation coefficient test was applied to establish 

association between coagulation dysfunction and cardiac injury keeping p-value < 0.05 as 

significance level. 

 

RESULTS: 

A total of one hundred and three patients were included in this study. Mean age of patients was 

57.6+12.36 years. As per mean+SD for coagulation biomarkers, mean d-dimer was 2.022+2.84 

ug/mL, mean fibrin levels were 34.27+54.68 mg/dL and mean fibrinogen was 2.51+1.04 g/L and 

as per mean+SD for cardiac biomarkers, mean hsTn1 was 5.88+6.51 pg/mL, mean myohemoglobin 

was 65.49+52.2 ng/mL and mean CK-MB was 16.76+6.67 U/L. Cardiac injury was recorded in 23 

(22.3%) patients hospitalized due to COVID-19. (Table-I). 
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Markers of coagulation dysfunction such as elevated d-dimer, increased fibrin degradation products 

and decreased fibrinogen were found significantly associated with cardiac biomarkers like hsTn1 

(p-value < 0.001), myohemoglobin (p-value < 0.001) and CK-MB (p-value < 0.001) (Table-II). 

 

Table-I: Demographic and Clinical Characteristics of Patients (n=103)  

 
Qualitative Variables 

Age Groups, n (%) 

< 60 Years 65 (63.1%) 

> 60 Years 38 (36.9%) 

Gender Groups, n (%) 

 

Male 54 (52.4%) 

Female 49 (47.6%) 

Hypertension, n (%) 

Hypertensive 62 (60.2%) 

Normotensive 41 (39.8%) 

Smoking, n (%) 

Smoker 62 (60.2%) 

Non-Smoker 41 (39.8%) 

 

 

  

 

 

 

 

 

Table-II: Association of Coagulation Dysfunction with Cardiac Injury in Hospitalized 

COVID- 19 patients (n=103) 
Coagulation Biomarkers Spearman Correlation Coefficient* 

Cardiac Biomarkers 

hsTn1 

(pg/mL) 

Myohemoglobin 

(ng/mL) 

CK-MB 

(U/L) 

p-value 

D-dimer (ug/mL) .395* .517* .488* < 0.001 

FDPs (mg/dL) .412* .387* .471* < 0.001 

Fibrinogen (g/dL) -.449* -.528* -.547* < 0.001 

 

Diabetes 

Diabetic 59 (57.3%) 

Non-Diabetic 44 (42.7%) 

Cardiac Injury, n (%) 

Yes 23 (22.3%) 

No 80 (77.7%) 

Quantitative Variables Mean + SD 

Age (Years) 57.64+12.36 

Coagulation Biomarkers  

D-dimer (ug/mL) 2.022 + 2.84 

Fibrinogen Degradation 

Products (mg/dL) 

34.27+54.68 

Fibrinogen (g/L) 2.51+1.04 

Cardiac Biomarkers  

hsTn1 (pg/mL) 5.88 + 6.51 

Myohemoglobin (ng/mL) 65.49 + 52.02 

CK-MB (U/L) 16.76 + 6.67 
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DISCUSSION: 

This study analyzed the development of cardiac injury and its association with the markers of 

coagulation dysfunction like elevated D-dimer and FDP and decreased fibrinogen. In this regard, a 

total of 103 patients hospitalized for COVID-19 during the pandemic were studied. Patients with 

COVID-19 have been reported to have a high rate of cardiac injury, from 7.2% to 27.8% of all 

hospitalized patients10, with a higher frequency among those with severe disease requiring intensive 

care unit (ICU) treatment. Substantial cardiac damage was seen in this investigation because 

preexisting comorbidities like hypertension and diabetes mellitus have been recognized as 

independent risk factors for cardiac injury11 It is worth noting that male patients had a higher 

incidence of cardiac damage than female patients, which may be attributable to males' higher 

smoking rates and therefore, according to a recent research12, ACE2 plasma concentration was 

higher in men than in women. 

Coagulation biomarkers, such as elevated d- dimer, fibrin degradation products, and decreased 

fibrinogen, were found to be significantly associated with cardiac biomarkers, suggesting a strong 

correlation between them13. Likewise, markers of coagulation demonstrated highly synchronous 

alterations of D-dimer along with progression to cardiac injury, suggesting a strong correlation 

between them. In cardiac damage, fibrinogen was shown to be considerably reduced whereas FDP 

was significantly increased, indicating a hyperfibrinolytic state. 

Disseminated intravascular coagulation (DIC) and thrombotic illness, evidenced by higher D- dimer 

and fibrinogen degradation product levels, have been found to be common in COVID-19, but 

uncommon in other coronavirus infections13,14. Extremely high rates of DIC (71.4% in non-

survivors) have been documented in the medical literature15. In COVID-19, however, there is a 

more pronounced rise of D- dimer as compared to thrombocytopenia, suggesting a type of DIC that 

is distinct from that which happens during sepsis. Patients with preexisting cardiovascular disease 

may be more prone to developing acute myocardial ischemia due to the formation of an occlusive 

thrombus during a hypercoagulable condition. As the underlying coagulation malfunction in 

COVID-19 has become more understood, anticoagulant medication has become increasingly 

common in the treatment of these patients. Systemic anticoagulation was linked to better survival in 

hospitalized COVID-19 patients, according to an early large observational cohort study16. 

Hospitalised COVID-19 patients were less likely to die or require intubation when treated with 

anticoagulation in a recent large retrospective cohort (n = 4389). Even while there was no 

statistically significant difference between therapeutic and preventive anticoagulation in terms of 

mortality, the latter was associated with fewer deaths. The effectiveness of anti- coagulation (e.g. 

heparin or enoxaparin) on COVID-19 individuals with varying degrees of severity has been 

demonstrated in several small retrospective cohort studies18,19,20. The clinical value of these 

medications will soon be demonstrated by the results of a series of randomized controlled studies 

assessing the causative effects of anticoagulation in various therapy regimens21,22,23,24,25. 

Anticoagulation treatment may play a beneficial role in the prevention of disease progression and 

avoidance of cardiac injury, and thus, may improve overall prognosis of patients with this disease. 

Microvascular endothelial injury and coagulation dysfunction may be novel potential mechanisms 

of cardiac injury in COVID-19. 

Coagulation markers indicated very synchronous modifications of D-dimer alongside progression 

to cardiac injury, leading us to the conclusion that cardiac injury, represented by elevation of 

cardiac biomarkers,is a common consequence of COVID-19. Therefore, coagulation malfunction 

and microvascular endothelial damage may play primary roles in the aetiology of cardiac injury in 

COVID-19. 

There were few limitations to our study, which mainly pertained to its study design with a small 

sample size that was restricted to a single centered institution, cardiac injury biomarkers were only 

measured at a single time point, therefore, in order to further validate the direct connection between 

cardiac injury and coagulation, it requires the clinical association studies of cardiac injury from 

larger multicentered randomized controlled trials from across the country. Finally, we did not 

follow/observed the treatment strategies and clinical outcome of these patients during their stay and 
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at discharge from the hospital. 

 

CONCLUSION: 

This study demonstrated significant association of coagulation dysfunction with the development of 

cardiac injury as markers of coagulation function were found significantly synchronized with the 

dynamic progression of cardiac biomarkers. 
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