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INTRODUCTION 
The most significant pandemic in contemporary history, 

severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2) infection and the ensuing coronavirus disease 

2019 (COVID-19), constituted a worldwide public health 

emergency. This unprecedented spread catalyzed 

extensive research into the disease's clinical 

manifestations, underlying mechanisms, pathogenesis, 

diagnostic approaches, and its multifaceted effects on 

multiple systems in our bodies.1,2 According to several 

previous studies, acute COVID-19 patients are more 

prone to suffer from dangerous thromboembolic events, 

and the virus has been linked to an increased risk of 

cardiovascular problems.3,4 When SARS-CoV-2 infects 

host cells, the pathogenic process of thrombosis begins 

due to an interaction between the host angiotensin-

converting enzyme 2 (ACE2) receptor and the spike 

protein on the virus surface, leading to endotheliatis. The 

endothelial injury may trigger an immunological reaction 
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correlations between D-dimer levels and age, gender, comorbidities, disease severity, and hospitalization needs in 

COVID-19 patients. Methods: A retrospective analysis of 78 COVID-19-positive patients admitted to an outpatient 
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marked by a cytokine storm, which encourages a 

thrombotic reaction and a hypercoagulable state.5,6 A 

fibrin degradation product known as D-dimer is often 

used as a biological marker for coagulation disorders. A 

value of less than 0.5 g/mL is generally regarded as a 

normal D-dimer reading; however, this value rises with 

age, during pregnancy, malignancy, and pneumonia.7 In 

COVID-19 patients, several studies have observed a 

significant elevation of plasma inflammatory markers, 

including D-dimer levels, which are linked to severe 

clinical outcomes such as venous thromboembolism 

(VTE) and cardiovascular diseases.8,9 Some studies 

discovered that an admission D-dimer level exceeding 

2.0 g/mL was associated with an increased mortality rate 

in COVID-19 patients.10 Other studies found that higher 

D-dimer levels during admission and higher peak values 

were associated with deteriorating clinical outcomes, 

increasing the risk for intubation and death.11 However, 

there are few studies evaluating the diagnostic 

usefulness of D-dimer in predicting disease severity, 

major coagulation risks, and the outcomes of patients 

with COVID-19.12,13 The present study aims to evaluate D-

dimer levels in patients with COVID-19 and their possible 

relation to various factors, including age, gender, 

comorbidity, disease severity, and need for 

hospitalization. 

 

MATERIALS AND METHODS 
The study was designed as a retrospective analysis with 

a convenience sampling of data from patients who were 

admitted to an outpatient clinic and tested positive for 

COVID-19 from February to November. Patients with 

chronic thromboembolic diseases, such as deep vein 

thrombosis (DVT) and pulmonary embolism, those taking 

chronic thrombolytic medications like warfarin, or those 

with incomplete laboratory data were excluded from the 

study. Patient information was recorded, including age, 

gender, comorbid diseases, number of COVID-19 

infections, vaccination status, symptoms, and patient 

outcomes regarding hospital admission based on their 

oxygen saturation. D-dimer levels were recorded for all 

patients included in the study. D-dimer tests were 

conducted in our laboratory using enzyme-linked 

immunosorbent assay (ELISA), with a reference range 

considered normal if less than 500 ng/mL and high if 

exceeding 500 ng/mL. D-dimer tests during admission 

were used in the data analysis. Patients were classified 

into two groups based on disease severity: those with 

mild to moderate illness treated as outpatients and those 

with severe disease requiring hospital admission. The 

severity of COVID-19 was determined by the physician in 

the outpatient clinic, primarily based on oxygen 

saturation levels during admission. Patients with 

decreased oxygen saturation are considered to be severe 

COVID-19. Additional parameters, such as respiratory 

rate and ventilation status, were also considered to 

confirm the assessment of disease severity. The 

measured parameters were presented statistically as 

mean and standard deviation (SD) for continuous 

variables after testing data distribution using 

the Kolmogorov–Smirnov test and QQ plots. Categorical 

variables were expressed as numbers (frequency) and 

percentages. Two-sample independent t-tests were used 

to compare means of continuous normally distributed 

variables, while the chi-square test (Fisher Exact test) 

was used for categorical variables. Non-parametric data 

were expressed by the median and interquartile range 

(IQR), with the Mann-Whitney U test used to test non-

parametric data. A p-value of less than 0.05, along with a 

95% confidence interval (CI), was considered statistically 

significant. 

 

RESULTS 
1. Demographic Data 

Seventy-eight patients who tested positive for COVID-19 

positive have been included in the study. The 

participants' mean age was 49 years both males and 

43.6% females. Approximately 52% of patients had 

comorbid diseases, primarily hypertension and diabetes, 

as shown in Table 1. 

 

Table 1: Demographic data of the patients 

Parameter No. (%) 

Age (mean ± SD) 49 ± 16 

Gender  
Male 
Female 

44 (56.4%) 
34 (43.6%) 

Comorbidity 
No chronic disease 
Diabetes 
Hypertension 
Hypertension and diabetes 
Cardiovascular disease 
Other 

38 (48.7%) 
10 (12.8%) 
14 (17.9%) 

7 (9%) 
3 (3.8%) 
6 (7.8%) 

COVID-19 Vaccination 
Non-Vaccinated 
vaccinated 

46 (59%) 
32 (41%) 

Severity of Infection 
Mild-Moderate 
Severe 

51 (65.4%) 
27 (34.6%) 
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2. D-dimer Level and Patients' Need for hospitalization in 

Table 2, patients are categorized into two groups 

depending on their need for hospital admission and 

compared regarding age, gender, and D-dimer level. 

Older patients (mean age [95% CI], 56.9 [50.6 to 63.2)) 

had a significantly higher need for hospitalization during 

acute COVID-19 infection (p-value 0.002), with non-

significant differences between males and females (p-

value 0.475). Regarding the need for hospitalization, 

patients with high admission D-dimer levels were more 

vulnerable to COVID-19 complications and required 

hospitalization. The median D-dimer level in hospitalized 

patients was 800 ng/mL, which was higher than the 

median D-dimer level (300 ng/mL) in the non-

hospitalized group (p-value 0.028). 

3. Relation of D-dimer with Age, Gender, Comorbidity, 

and COVID-19 Severity in Table 3, two groups of patients 

were compared based on D-dimer levels, categorized as 

normal (less than 500 ng/mL) or elevated (more than 500 

ng/mL), regarding age, sex, comorbidity, and disease 

severity. Older patients and those with coexisting 

diseases had significantly higher D-dimer levels (p-values 

0.017 and 0.045, respectively), with non-significant 

differences between males and females (p-value 0.648). 

Regarding disease severity (Fig. 1), patients with higher 

D-dimer levels were more likely to develop severe 

COVID-19 compared to those with normal D-dimer levels 

(p-value 0.01). 

4. COVID-19 Vaccination and D-dimer Level in Table 4, 

patients are categorized into two groups based on 

COVID-19 vaccination status. Vaccinated patients had a 

lower median D-dimer level (377 ng/mL) compared to 

non-vaccinated patients (565 ng/mL). However, non-

significant differences were observed between the two 

groups (p-value 0.396). 

 

 

Table 2: D-dimer level and patients' need for hospitalization 

Parameter Not Needing Hospitalization Needing Hospitalization p-Value Statistical Test 

Age (mean [95% CI]) 45.1 (41.0- 49.2) 56.9 (50.6- 63.2) 0.002* Independent Sample t-test 

Gender No. (%) 
Male 

Female 

 
27 (61.4%) 
24 (70.6%) 

 
17 (38.6%) 
10 (29.4%) 

 
0.475 

 
Chi-square 

D-dimer 
Median (IQR) 

 
300 ng/mL (800) 

 
800 ng/mL (1654) 

 
0.028* 

Independent-Samples Mann-
Whitney U Test 

*p-value < 0.05 considered statistically significant 

 

Table 3: Relation of D-dimer with Age, Gender, Comorbidity, and COVID-19 Severity 

Parameter Normal D-dimer Level High D-dimer Level p-value Test 

Age (mean [95% CI]) 45.2 (40.5 to 49.9) 53.8 ± 16 (48.4 to 59.2) 0.017* Independent t-test 

Sex (No. %) 

Male 

Female 

 

25 (56.8%) 

17 (50%) 

 

19 (43.2%) 

17 (50%) 

 

0.648 

 

Chi-Square 

Comorbidity (No. %) 

No 

Yes 

 

25 (65.8%) 

17 (42.5%) 

 

13 (34.2%) 

23 (57.5%) 

 

0.045* 

 

Chi-square 

Severity (No. %) 

Mild-Moderate 

Severe 

 

33 (64.7%) 

9 (33.3%) 

 

18 (35.3%) 

18 (66.7%) 

 

0.01* 

 

Chi-Square 

*p-value < 0.05 considered statistically significant 
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Figure 1: Distribution of D-dimer levels in mild-moderate cases versus severe cases 

 

Table 4: COVID-19 vaccination and D-dimer level 

Parameter 
Non-vaccinated 

Patients 
Vaccinated patients p-Value Statistical test 

D-dimer Level Median (IQR) 565 ng/mL (814) 

 

377 ng/mL (919) 

 

0.396 
Independent-Samples Mann-

Whitney U Test 

DISCUSSION 
A newly emerged viral disease called COVID-19 is rapidly 

spreading around the world. There has been a link 

between COVID-19 and the risk of thrombosis. This 

research aimed to study the usefulness of D-dimer as a 

biomarker for clinical outcomes and disease severity. The 

demographic characteristics (Table 1) of patients 

revealed that the average age of COVID-19 patients is 

middle-aged, consistent with other studies showing an 

increase in severity with advancing age.14 The large 

proportion of unvaccinated patients (59%) provides 

insight into the population dynamics regarding COVID-19 

protection and highlights the critical role of vaccination 

in controlling COVID-19 outcomes. The distribution of 

COVID-19 patient severity in this study is comparable to 

that reported by other studies.15,16 In Table 2, age and 

hospital admissions were significantly correlated. This 

result agrees with a retrospective study by Ioannou et al., 

which found that older individuals have a higher risk of 

developing serious illnesses, complications, and 

mortality due to COVID-19. Age-related changes in the 

body, such as hormonal changes and decreased 

respiratory mucociliary clearance, may contribute to this 

increased risk. Furthermore, infection with SARS-CoV-2 

might cause a drop in ACE2 protein levels, which may 

enhance the expression of pro-inflammatory mediators' 

expression, resulting in aggravated COVID-19 severity 

and a higher mortality rate. This is particularly crucial for 

older patients, who are more susceptible to the 

immunologic effects of the decrease in ACE2 levels 

caused by SARS-CoV-2, as ACE2 levels decline with 

age.17,18  In this research, the need for hospital admission 

did not significantly correlate with gender. This result 

disagrees with other studies indicating that found males 

are more likely to require respiratory intubation, 

resulting in longer hospital stays and a high death rate.19 

D-dimer was significantly associated with the 

requirement for hospital admission. This result aligns 

with other studies showing that D-dimer levels are 

frequently higher in SARS-CoV-2-infected patients. 

Critically ill patients had substantially higher levels.20, 

which can be used as predictors of inpatient hospital 
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mortality.7,10 The study by Ali et al. reported that the 

need for invasive mechanical ventilation was 

independently linked with high D-dimer levels. Berger et 

al. found that among patients with COVID-19, D-dimer 

levels were independently linked to a greater risk of 

critical illness, thrombosis, acute renal injury, and all-

cause mortality.21 The D-dimer test is frequently used in 

laboratories to assess thrombotic events. D-dimer levels 

were also shown to be higher in non-survivors than in 

survivors, and patients with high D-dimer levels had a 

1.82-fold higher probability of dying compared to other 

patients.22 Currently, there is insufficient information to 

determine whether the causes are brought on 

specifically by the infection with SARS-CoV-2 or by a 

general inflammatory reaction. The aggravation of lung 

pathology in SARS-CoV-2 infection is caused by 

dysregulation of the coagulation and anticoagulation 

cascades.7 D-dimer may serve as an early and valuable 

marker to assist in better COVID-19 patient 

management.10 In (Table 3), elevated D-dimer levels 

were significantly correlated with age. This finding agrees 

with prior studies, which showed that the risk of 

thrombotic problems in COVID-19 infection is higher in 

older individuals.17,23-25 Regarding comorbidities, this 

study found a statistically significant association 

between comorbidities and increased D-dimer levels. 

This result is consistent with other studies that diabetics 

with COVID-19 are more prone to experience 

hypercoagulation, which has a poor prognosis. Another 

study it was shown that diabetics 

possess higher prevalences of chronic obstructive 

pulmonary diseases (COPD), interstitial lung diseases, 

and hypertension. These results may further increase the 

likelihood of these individuals contracting COVID-19. 

Comorbidities caused by viral infections can exacerbate 

the illness and sometimes lead to death. The study by 

Yang et al. found that in COVID-19 patients, 

hypertension, elevated D-dimer, and the ratio of 

neutrophils to lymphocytes all contributed to higher 

mortality rates. The study by Amay et al. found that in 

hypertensive patients with high D-dimer levels, mortality 

was approximately three times higher.1,25,29 An 

additional finding was a statistically significant 

connection between high levels of D-dimer and COVID-

19 disease severity. This result closely aligns with 

previous studies showing that D-dimer levels were 

significantly greater in COVID-19 individuals with severe 

illness compared to those with less severe disease, and 

levels of D-dimer greater than 0.5 μg/mL are linked to 

severe COVID-19 infection. A viral infection has the 

potential to develop into sepsis and disrupt coagulation, 

which is a common symptom in serious cases. Moreover, 

inflammatory cytokines can alter the balance of 

coagulation and fibrinolysis in the alveoli, which might 

activate the fibrinolysis system and raise D-dimer levels; 

the increase in D-dimer levels may be an indirect 

indicator of inflammation.25,30-35 An increased likelihood 

of a severe course of the disease was associated with 

elevated D-dimer levels in hospitalized patients. These 

results highlight the significance of D-dimer levels as an 

early prognostic biomarker that may be able to predict 

the severity and outcomes of COVID-19 patients' 

illnesses. Finally, there was no significant correlation 

between being vaccinated against COVID-19 and 

increased D-dimer levels. A previous study reported that 

thrombosis can occur in SAR-CoV-2 patients and, very 

rarely, in people who have received the SARS-CoV-2 

vaccine. 36 

 

CONCLUSIONS 

Hospitalized individuals with elevated D-dimer levels 

were more likely to experience severe illness 

progression. These findings demonstrate the value of D-

dimer as an early prognostic biomarker for forecasting 

the course and severity of COVID-19 patients' illnesses. 

Further studies with larger cohorts are needed to 

validate these findings. 

 

Limitations: 

Differences in measurement tools for D-dimer and 

varying treatment protocols may affect the 

generalizability of the results. Further longitudinal 

studies involving larger sample sizes and diverse 

populations are required to confirm the results. 
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