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ABSTRACT 

Background 

The biomarker D-dimer, produced when fibrin breaks down, 

is frequently used to diagnose thrombotic diseases. D-dimer 

has been recognized as a potential indication of the 

prognosis for COVID-19 patients since the inception of the 

COVID-19 pandemic. We collected and compared the 

demographic, clinical, and liver function data of patients 

with confirmed COVID-19 at admission between those with 

elevated and those with normal D- dimer levels in our 

hospital-based study. 

 

Material and methods 

A hospital-based study that used data from the biochemistry 

laboratory at Birat Medical College Teaching Hospital in 

Biratnagar, Nepal, was conducted between July 31 and 

December 31, 2021. Measurements included age, gender, D- 

Dimer, procalcitonin, C- Reactive Protein (CRP), aspartate 

transaminase, and alanine transaminase. 

 

Results 

In COVID-19 patients with normal D-dimer levels, the 

mean age was 55 years (CI, 43-67), while in those with 

increased levels, it was 66 years (CI, 52-80). In the 

increased group of the D- dimer, almost 20% had diabetes 

mellitus, and 8% had chronic obstructive pulmonary disease. 

Compared to the normal group, the mean values of  D- 

Dimer, procalcitonin,  C- Reactive Protein (CRP), aspartate 

transaminase, and alanine transaminase, alkaline phosphate 

in the raised group were noticeably higher. 

 

Conclusion 

In conclusion, SARS-CoV-2-infected individuals frequently 

have high D-dimer levels. Critically sick patients had much 

greater levels, which can be utilized as a predictive indicator 

for in-hospital mortality. 
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Background 
The illness caused by 2019-nCoV/SARS-CoV-2, a new 

coronavirus of group 2B, is referred to as Coronavirus 

Disease-19 (COVID-19). In December 2019, the sickness 

was initially discovered in Wuhan, the Chinese province of 

Hubei's capital. Human respiratory tract infections can 

range in severity from asymptomatic or moderate to severe, 

such as those observed in severe acute respiratory syndrome 

(SARS) and Middle East respiratory syndrome (MERS) [1]. 

The gastrointestinal, hepatic, cardiac, neurological, and 

renal systems can all be affected by COVID-19, even 

though the respiratory system is most commonly affected. 

Coagulation disorders and thrombotic conditions like 

Diffuse intravascular coagulopathy is common in COVID-

19. Some symptoms that can appear include fever, 

coughing, dyspnea, watery diarrhea, myalgia, severe 

lymphopenia, delayed coagulation profiles, heart disease, 

and sudden death [2]. 

Clinical scientists conducted substantial and urgent research 

on accurate biochemical indicators of COVID-19 disease 

severity to identify high-risk groups and allocate resources 

in the already overburdened healthcare system in the most 

effective ways. The biomarkers studied in this context were 

procalcitonin, C-reactive protein, ferritin, D-dimer, 

interleukin-6, and lactate dehydrogenase [3]. A fibrin 

breakdown product known as D-dimer is frequently utilized 

as a biomarker for thrombotic diseases. Since the COVID-

19 pandemic's emergence, D-dimer has been identified as a 

potential indicator of the prognosis for COVID-19 patients 

[4]. 

In numerous investigations, D-dimer showed promise for 

predicting the severity of the disease. Our hospital-based 

study gathered and analyzed patients' demographic, clinical, 

and liver function parameters with confirmed COVID-19 at 

admission between those with increased and those with 

normal D- dimer levels. 

 

Material and methods 
Study design and the participants 

A hospital-based study that used data from the biochemistry 

laboratory at Birat Medical College Teaching Hospital in 

Biratnagar, Nepal, was conducted between July 31 and 

December 31, 2021. 

 

Data collection 

Gender, age, and information about pre-existing conditions 

such as diabetes mellitus, pulmonary illness, and chronic 

kidney disease were taken from the patient's medical 

records. Standard liver blood chemistry tests, procalcitonin, 

D-dimer, and C- reactive protein were performed both at 

admission and while the patient was in the hospital. 

 

Inclusion criteria 

Patients with verified Real-Time Polymerase Chain 

Reactions for SARS-CoV-2 were included in this study. 

 

Exclusion Criteria 

The study excluded patients with known hepatotoxic 

medications, alcoholics, hepatitis B or C, and pre-existing 

liver disease. 

 

Measurement of total bilirubin 

The total bilirubin in serum or plasma was determined using 

the method of Jendrassik and Gróf. 

 

Measurement of AST and ALT 

Test for estimation of AST&ALT activity in serum/plasma 

was done by using UV –Kinetic method. 

 

Estimation of D- Dimer 

Highly sensitive D-dimer was measured using 

chemiluminescent immunoassay [5].  

 

Estimation of Procalcitonin 

Chemiluminescent immunoassay was used for the 

measurement of highly sensitive procalcitonin [6]. 

 

Estimation of C Reactive Protein 

Chemiluminescent immunoassay was used for measurement 

of highly sensitive C-reactive protein [7]. 

 

Sample Size Calculation 

The results of the subsequent inquiry were used along with 

the hospital records of 200 COVID-19 patients who were 

admitted and received treatment there. 

 

Sampling Technique 

In our study, a convenience-based, non-probabilistic 

sampling technique was employed. To collect precise 

clinical and pathological information for the study subjects, 

we used the full enumeration technique. 

 

Data management and statistical analysis 

Once the acquired data was initially fed into the Microsoft 

Excel software, the initial data management tasks, including 

data cleaning, were completed (Microsoft Office 2013). 

Data entry in the SPSS (Statistical Package for Social 

Sciences) version 21 application came next (SPSS Inc; 

Chicago, IL, USA). To describe categorical and continuous 

data, the frequency with percentage and mean with standard 

deviation were utilized. The Chi-square test was applied to 

examine the relationship between the different variables. To 

determine whether there was a significant difference 

between the two variables, the t-test was utilized. Statistics 

were evaluated using a 0.05 (two-tailed) p-value. 

 

Ethical committee approval 

The Institutional Review Committee of Birat Medical 

College Teaching Hospital gave its clearance before the 

study was carried out. 
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Results 
 

Table 1: Comparison of COVID-19 patients with 

normal and high D-dimer demographic and clinical 

traits 

 Normal group 

(D -dimer) 

Elevated 

group 
(D –dimer) 

p-value 

Number    50 150 -- 

Age (years)  55.0 ± 12 66 ± 14 <0.001* 
Male gender (n%) 26 (51) 103 (68.6) <0.001* 

Hypertension  10 (20.0%) 60 (40%) <0.001* 

Diabetes mellitus    5 (11%) 30 (20.0%) <0.001* 
Chronic heart 

disease (CHD) 

3 (4.8%) 9 (4.9%)  1.000 

Chronic pulmonary 

disease (CPD) 

 

2 (4%) 12 (8%) <0.001* 

Chronic kidney 

disease (CKD) 

1(2%) 9 (6%) <0.001* 

*p <0.05, statistically significant 
 

Table 1 shows that patients with normal D-dimer levels had 

an average age of 55 years (CI, 43–67) while those with 

increased levels had an average age of 66 years (CI, 52-80). 

In the increased group of D- dimer, almost 20% had 

diabetes mellitus and 8% had chronic obstructive 

pulmonary disease. 

 

Table 2: Assessment of the liver function parameters 

based on the high D-dimer levels (N=200) 

Liver parameters Normal (50) Elevated (150) p-value 

Total Bilirubin 

(μmol/L) 

10.0 (6.7–13.0) 11.7 (8.6–15.5) 0.001* 

Procalcitonin (ng/mL) 0.07 (0.05–

0.10) 

0.12 (0.07–

0.21) 

0.001* 

Alanine Transaminase 
(U/L) 5-40 

28.0 (20.0–
45.0) 

35 (26.0–57) 0.001* 

Aspartate 

Transaminase (U/L) 
8-40 

29.0 (21.0–41) 38 (27.0–53.0) 0.001* 

Serum creatinine 
(mg/dL) 

0.8 (0.7.–1.2) 0.9 (0.8–1.4) 0.275 

C-reactive 

protein(CRP) (mg/L) 

7.5 (6–42.2) 53.4 (12.12–

87.75) 

0.001* 

Random Blood 

glucose (mg/dl) 

85 (70-110) 93 (75-125) 0.175  

Prothrombin time (s) 11.7 (11.3–
12.3) 

12.1 (11.6–
12.7) 

0.001* 

Alkaline phosphatase 

(25-140 U/L) 

70.1 ± 15.4 87.7 ± 40.3 0.001* 

Cardiac troponin I 

(μg/L) 

0.01 (0.01–

0.01) 

0.01 (0.01–

0.01) 

0.000 

D-dimer (mg/L) 0.40 (0.28–
0.47 

1.80 (0.81-
5.60) 

0.001* 

*p <0.05, statistically significant 
 

Table 2 indicates that the raised group's mean values for D-

dimer, Prothombin time, ALT, AST, ALP, and total 

bilirubin were considerably greater than those of the normal 

group's. Blood glucose, serum creatinine, and cardiac 

troponin, on the other hand, were shown to be non-

significant in the elevated group as compared to the normal 

group. The p values demonstrate whether there are 

differences between the enhanced and normal groups. 

Statistics were deemed significant at p < 0.05. 

 

Discussion 
We demonstrated that patients with COVID-19 frequently 

had D-dimer elevation at admission and that this elevation 

was associated with greater disease severity and in-hospital 

mortality. A D-dimer is one of the fragments formed when 

plasmin splits fibrin to disintegrate clots. The assays are 

frequently employed as a diagnostic process to rule out the 

presence of thrombosis [8]. 

In the current investigation, elevated group D-dimer values 

were shown to be higher at 1.80 (0.81-5.60) compared to 

normal group 0.40 (0.28-0.47). Another study found that 

individuals with a severe SARS-CoV2 infection requiring 

hospitalization had considerably higher D-dimer levels than 

patients with a milder illness [9]. 

Procalcitonin (PCT), a protein containing 116 amino acids, 

is the peptide precursor of calcitonin, a hormone generated 

by the parafollicular C cells of the thyroid that is important 

in calcium homeostasis. Endopeptidase breaks down 

preprocalcitonin to create procalcitonin.. However, it can 

also be produced after bacterial infection in numerous 

extrathyroid organs, which is mediated by elevated levels of 

interleukin and tumour necrosis factor-alpha (TNF-alpha) 

[10]. According to the current investigation results, mean 

serum PCT levels were substantially higher in raised 

patients, 0.12 (0.07-0.21) compared to normal patients, 0.07 

(0.05-0.10). Recent studies have suggested that PCT may 

serve as a marker for disease severity and may help assess 

the severity of COVID-19 patients. Serial PCT readings 

may also aid in determining the prognosis [11]. 

Whenever there is an inflammatory reaction, serum CRP 

levels rise. Viral or bacterial illnesses may cause this 

biomarker to increase. In response to infections, the liver 

makes a significant number of acute-phase proteins (APPs), 

including CRP. This acute inflammatory protein is a highly 

sensitive biomarker for infection, inflammation, and tissue 

damage. It has been demonstrated that CRP levels and 

inflammation levels are related. CRP levels can stimulate 

phagocytosis and the complement system. CRP binds to 

germs and encourages phagocytosis, which helps remove 

them [12]. 

In the current investigation, we discovered that raised group 

53.4 (12.12-87.75) had considerably higher CRP levels than 

the normal group 7.5 (6-42.2). Our study found that the 

liver function markers ALP, ALT, AST, and total bilirubin 

were significantly greater in the increased group than in the 

normal group. Cytokine storm and systemic inflammatory 

response are two more causes of COVID-19. 

 

Conclusion 

In conclusion, SARS-CoV-2-infected individuals frequently 

have high D-dimer levels. Critically sick patients had much 
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greater levels, which can be utilized as a predictive 

indicator for in-hospital mortality. 

 

Limitation and future scope of the study 
Because of how the study was designed, it was not possible 

to determine the cause-and-effect link between the various 

clinical symptoms observed in COVID-19 patients. The 

sample size of 200 in such a design also reduces the 

strength of the connections as shown. Despite these evident 

drawbacks, the results of the present study open the door to 

a more creative study design, like a longitudinal study, that 

would allow for a closer examination of the correlations 

between the many variables of interest. 

 

Relevance of the study 
The findings of this study may aid doctors in determining 

the best course of treatment for patients both now and in the 

future. As a result of the COVID-19 pandemic, the medical 

profession as a whole continues to face difficulties due to 

the emergence of new SARS-CoV-2 variants. 
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