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Abstract: 

Background and objectives: covid -19 is caused by 

SARS-CoV-2 which severely affects the alveolar 

vascular endothelium leading to covid pneumonia. The 

direct damaging effects of virus along with 

inflammation triggered by the virus leads to 

hypercoagulability in covid-19 patients. This 

predisposes the patient to DIC, ARDS, increased 

oxygen requirement, thus, poor prognosis.  D-dimer is a 

biomarker of hypercoagulability and inflammation. 

Chest CT severity score visually scores the lung lesions 

in percentage of lung tissue affected. Aims and 

objectives: estimation of plasma D-dimer levels and its’ 

correlation with Chest CT severity score in covid-19 

patients. Material and Method: This is hospital based 

single centre retrospective study consisting of 91 covid-

19 patients admitted in our hospital from19 July 2022 to 

25 august 2022 after being diagnosed clinically and 

confirmed by RT-PCR. We divided the patient into 

three groups depending on Chest CT severity score and 

compared the mean plasma D-dimer levels. Results: We 

found the plasma D-dimer levels were significantly 

increased in covid-19 patients as compared to the 

normal proposed level of <500 ng/ml .The plasma D-

dimer levels in patients ranged from 49 to 8815 ng/ml. 

The mean level of plasma D-dimer of all patients was 

3629±1819 ng/ml.The three groupshad mean plasma D-

dimer levels 453±508, 2705±1256, 5642±1824 

respectively(p <0.0001). The plasma D-dimer levels 

showed significant positive correlation with Chest CT 

severity score in three groups (p<0.0001 and r<0.8455, 

r <0.6818, r <0.6753respectively).Conclusion: Plasma 

D-dimer levels are significantly increased in covid-19 

patients suggestive of hypercoagulable state. The 

plasma D-dimer levels correlated well with Chest CT 

severity score in covid-19 patients which in turn reflects 

the disease severity. Hence, estimation of plasma D-

dimer levels may predict the severity of infection and 

further risk estimation. 

 

Keywords: D-dimer, Chest CT severity score, 

covid-19 pneumonia, SARS-CoV-2 

Introduction: 

On December 31, 2019, China informed WHO about the 

cases of pneumonia of unknown cause in Wuhan city of 

China. The infective agent was identified as novel 

coronavirus. Later on, International Committee on 

Taxonomy of Viruses, (ICTV) had named this virus as 

severe acute respiratory syndrome coronavirus 2 (SARS-

CoV-2).
[1-3]

Coronavirus belongs to RNA virus family. 

But the case fatality rate of this new virus is high as 

compared to other members of the family. Recently, 

World Health Organization (WHO) named this virus as 

COVID-19 virus disease (coronavirus disease 2019). The 

clinical features of COVID-19 disease are very broad, 

ranging from asymptomatic infection, mild upper 

respiratory tract illness, respiratory failure, complications 

and death
4
.  The most common complication seen in the 

patients of Covid-19 is related to lungs. These 

complications may be pneumonia or significant 

procoagulant events, including life-threatening 

pulmonary embolism (PE), in these patients. [5] Some 

studies shows that the case fatality rate of this disease is 

high in elderly patients.
 [6]

 Hence it is very important to 

diagnose the disease early and should be treated to 

improve the patient outcome. But, very less knowledge is 

available about the pathophysiology of Covid-19 disease. 

High resolution computed tomography (HRCT) of chest 

and plasma D dimer levels are important diagnostic tools 

for the diagnosis of covid-19 disease and its severity.
 [7]

 

D-dimer is a fibrin degradation product(FDP). It is a 

small protein fragment that is present in blood after 

degradation of blood clots by fibrinolysis. During 

fibrinolysis plasmin degrades the fibrin monomers, 

cross-linked fibrin polymers and possibly fibrinogen into 

fibrinogen degradation products (FDPs).D-dimer is so 

named as it is formed by cross-linking two fibrin ‘D’ 

domains(ends) and released into circulation.
 [8]

 D-dimer 

reflects the accelerated fibrinolysis and its sensitivity in 

diagnosing thrombosis is 95% hence ,it has been widely 

used in screening of thrombosis.
 [9]

 Healthy individuals 

have low levels of circulating D-dimer. Increase D-dimer 
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levels are seen in covid-19 patients as the SARS-CoV-2 

induces cytokine storm triggering the coagulation 

cascade causing disseminated intravascular 

coagulation(DIC).
[10]

On  autopsy lungs of covid-19 

patients showed the presence of fibrinous thrombi, 

endothelial tumefaction and megakaryocytes in small 

pulmonary arteries and capillaries.
[11]

The coagulopathy 

results from local and systemic inflammation caused by 

corona virus. Hence, D-dimer is also a marker of 

inflammation along with hypercoagulable state.
[12]

 

Estimation of plasma D-dimer levels is a sensitive test 

to diagnose thrombotic states including pulmonary 

embolism and DIC.
[13]

Also, some studies found that 

very high D-dimer levels are associated with poor 

prognosis.
[14,15]

Therefore increased D-dimer levels in 

covid-19 patients might be helpful in identifying those 

with severe disease, pulmonary complications and 

thrombo-embolism. This would assist in early treatment 

that might reduce covid-19 morbidity and mortality.
[16]

 

Chest CT severity score ranges from 0 to 25 based on 

the visual imaging of pulmonary lesions. Higher CT 

score indicate more severity and is associated with poor 

outcome. Chest CT score could be used as an imaging 

tool for diagnosis of severity of SARS-CoV-2 

pneumonia.
[17,18]

 In this study we have tried to correlate 

the chest CT severity score with plasma D-dimer levels. 

To find the correlation more effectively, we have 

divided the covid-19 patients into three groups based on 

their chest CT score as Group-I, Group-II and Group-

III. Then the mean plasma D-dimer level in each of the 

above groups is compared for significance. To correlate 

the chest CT severity score with plasma D-dimer levels 

in covid-19 patients and to achieve this aim our 

objectives are- The patients of covid-19 disease were 

divided into 3 groups as Group I, II and III. Estimation 

and comparison of the mean plasma D-dimer levels in 

the groups and Finding the correlation between plasma 

D-dimer level and Chest CT severity score in the 

groups. 

 

Material and Methods: 

Our study is a single centre, retrospective, descriptive 

cross-sectional study conducted in Dr. Shankarrao 

Chavan Government Medical College, Nanded from 19 

July 2022 to 25 August 2022.The study was conducted 

in the Department of Biochemistry in collaboration with 

the Department of Radiology. A total of 91 covid-19 

patients admitted in the hospital from April 2021 to 

June 2021withconfirmed RT-PCRalong with  D-dimer 

and Chest CT scan done within 24 hourswere included 

in the study. The patients whose D-dimer and Chest CT 

scan not done within 24 hours were excluded from the 

study. All these patients were divided into 3 groups for 

comparison based on Chest CT severity score as Group-I 

- chest CT score ranges from 0 to 8 (n=42), Group-II - 

chest CT score ranges from 9 to 16 (n=39) and Group-III 

- chest CT score ranges from 17 to 25(n=10). D-dimer 

level estimation of patients coinciding with Chest CT on 

same day (within 24 hours) were taken into 

consideration. D-dimer was estimated by automated 

chemiluminescence. The normal range of D-dimer is 220 

-500 ng/ml.
[19]

 HRCT chest was done by the radiology 

department of our hospital. The Chest CT severity score 

index (0 to 25) by Chang et al
[20]

 (devised for assessment 

of ARDS patient with SARS in 2005) was used to assess 

the lung involvement in covid 19 patients. Each of the 

five lung lobes were visually scored and given a score 

from 1 to 5 as 1 =< 5% lobar involvement, 2 = 5 to 25% 

lobar involvement, 3 = 26 to 50 % lobar involvement,4= 

51 to 75 % lobar involvement and 5 => 75 % lobar 

involvement The summation of individual lobar scores 

represents the final score out of 25. The data was 

analyzed using SPSS software. The chest CT severity 

score and plasma D-dimer levels were compared in the 3 

groups using one way ANNOVA. The correlation 

between Chest CT severity score and plasma D-dimer 

levels were done using Pearson’s correlation coefficient. 

The p value >0.05 was taken statistically significant  

 

Results: 

T The present study is a comparative and correlative study. 

The plasma D-dimer levels and Chest CT severity scores 

were compared within above 3 groups. Also correlation 

between plasma D-dimer levels and Chest CT severity 

score was done in each group. The age group of patients 

ranges from 16 to 78 years. Out of 91patients,56 were 

male patients and 35 were female patients. The plasma 

D-dimer levels in patients ranged from 49 to 8815 ng/ml. 

The mean level of plasma D-dimer was 

3629±1819ng/ml.The mean plasma D-dimer levels in 

patients of Group I,II and III (Table1) were 453±508, 

2705±1256, 5642±1824 respectively.  

 

Table 1: Mean plasma D-dimer levels in covid 19 

patients 

 

 Chest CT 

severity score 

range 

Mean plasma D-

dimer 

ng/ml 

  p-value 

Group I 0 to 8 453±508 

 <0.0001 Group II 9 to 16 2705±1256 

Group III 17 to 25 5642±1824 

 

In our study we found that the mean plasma Dimer levels 

were significantly high in covid 19 patients 

3629±1819ng/ml with respect to proposed normal 
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range(< 500 ng/ml).  Similar findings were observed by 

Zhou et al
[21]

 and Cummings et al
[22]

with mean D-dimer 

levels 800 ng/ml and 1600 ng/ml respectively. Also 

Zhou et al found 18-fold increased mortality risk in 

patients with D-dimer > 1000 ng/ml. Tang et al
[23]

 and 

Wang et al
[24,25]

 concluded that patients with higher 

levels of D-dimer, 3000ng/ml and mean 4380 ng/ml 

respectively, had poor prognosis compared to those 

with lower levels. Huang et al
[26]

 reported higher ICU 

admission rate in patients with high plasma D-dimer 

levels. Zhang et al
[27]

 found that patients with higher 

mean D-dimer levels (> 4000 ng/ml) suffered from 

severe forms of covid -19.Agapakis et al 
[12]

  found a 

significant correlation between the inflammatory 

marker D-dimer and severity of community acquired 

pneumonia leading to increased need of hospitalization. 

A meta-analysis of 18 studies with 3682 patients 

reported a high D-dimer level in patients with severe 

versus non-severe covid -19 infection.
[28]

A subgroup of 

four studies showed a 2-fold and 4-fold higher risk of 

critical illness and deaths in patients with plasma D-

dimer levels > 500 ng/ml.
[28]

 The Pathogenic 

mechanism of SARS-CoV-2 is due to binding of virus 

envelop glycoprotein to ACE2 receptors on alveolar 

epithelial cells and vascular endothelium.
[29,30,31] 

The 

SARS-CoV-2 triggers intense activation of 

inflammatory response and coagulation pathways 

resulting in intense pro-coagulative phase.
[32]

As a result 

micro-thrombosis formation eventually leads to 

DIC,ARDS and multiorgan failure in covid 19 

patients.
[33] 

D-dimer significantly increases in covid -

19.
[34]

D-dimer is produced during fibrin breakdown and 

hence serves as marker of fibrinolytic activity. In the 

patients of sepsis and critical illness close relation 

between pro-inflammatory cytokines and marker  of 

coagulation cascade activation, D-dimer, has been 

demonstrated.
[ 35,36]

 Pro-inflammatory cytokines may be 

involved in endothelial injury, activation of coagulation 

and inhibition of fibrinolysis in sepsis.
[37] 

D-dimer is 

also an marker of inflammation.[12]Elevated baseline D-

dimer levels are associated with inflammation in covid-

19 patients.
[34]

D-dimer levels significantly correlated 

with inflammation and fall to normal level as 

inflammation subsides signifying that inflammation is 

one of the causes of coagulation activation in covid-19 

patients.
[34]

SARS-COV infection also dysregulates the 

urokinase pathway further contributing to severe lung 

injury and alteration in systemic haemostatic 

balance.
[38]

In addition to hypercoagulable state the 

patients with Covid-19 might have increased blood 

viscosity due to high fever and excessive 

sweating.
[23]

There is also evidence to suggest that D-

dimer may itself participate in pathogenesis of ARDS 

by inducing acute pulmonary dysfunction and a direct 

pro-coagulant effect.
[39]

 The Chest CT severity score 

ranged from 0 to 22 in the study patients. The median 

value of Chest CT severity score was 9. We found that 

plasma D-dimer levels showed significant positive 

correlation with chest CT severity score (table 2, Fig1, 

Fig2,Fig3). The plasma D-dimer levels increased with 

the increase in visible radiological lung lesions as 

depicted by the chest CT severity score. The plasma D-

dimer levels and Chest CT severity score showed 

significant positive correlation in all 3 groups. 

 

Table 2: Correlation of plasma D-dimer and Chest CT 

severity score. 

 

Covid 19 patients Pearson’s correlation efficient 

(r value) 

Group I 0.8455 

Group II 0.6818 

Group III 0.6753 

 

Figure 1: Correlation between Plasma D-dimer and 

Chest CT severity score in Group I 

 

 
 

Wang et al
[40]

observed that chest CT severity score 

ranged between 8 to 15 (mean 12) in patients with 

plasma D-dimer levels > 7000 ng/ml whereas patients 

with D-dimer levels < 7000ng/mlhad CT score ranging 

between 6 to 13 (mean 8). Jin Zhu et al
[41]

 divided the 

patients in two groups, mild and severe, depending on 

clinical and radiological findings. The mean plasma D-

dimer levels in the two groups were 965± 854 ng/ml and 

3273± 7053 ng/ml respectively. The increase in plasma 

D-dimer was consistent with the aggravation of chest CT 

lesions. Jin Zhu et al also reported that the chest CT 

results correlated with D-dimer levels and these were 

significantly increased in critically ill patients. G. Saeed 

et al
[42]

 divided the patients into three groups based on 

clinical findings as mild, moderate and severe with mean 

D-dimer levels <1000 ng/ml, 1000- 3000 ng/ml and 
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>3000ng/ml respectively. They found the D-dimer 

levels showed significant positive correlation with 

Chest CT severity score. 

 

Figure 2: Correlation between Plasma D-dimer and 

Chest CT severity score in Group II 

 

 
 

Figure 3: Correlation between Plasma D-dimer and 

Chest CT severity score in Group III 

 

 
They also reported higher Chest CT severity score and 

plasma D-dimer levels were associated with increased 

oxygen requirement and poor prognosis.  Inamdar et  

levels and Hs-CRP levels. Yilmaz et al
[45]

found that 

Chest CT score significantly co-related with plasma D- 

reflected by chest CT lesions, oxygenation index and 

clinical staging. The increase in oxygen requirement  

 

with increased Chest CT severity score suggests the D-

dimer can be used as aprognostic indicator as higher 

levels are seen in critical cases. However, it is not clear 

whether the increase is due to direct effect of the virus 

al
[43]

and Francone et al
[44]

found that Chest CT score 

significantly positively co-related with plasma D-dimer 

dimer levels and serum ferritin levels at the time of 

admission, thereby predicting radiologic severity and 

disease severity. A recent study has proved that Chest 

CT severity score could be used as an imaging tool for 

direct damage by virus causing inflammation of alveolar 

walls, limiting the oxygen exchange leading to ARDS, 

pulmonary fibrosis and eventually death.
[48,49,50] 

assessing 

the severity of SARS-COV-2 pneumonia.
[46,47] 

Yumen 

Yao et al
7
 found that there is significant co-relation 

between D-dimer levels and disease severity as or the 

systemic inflammatory response.
[7]

This may also be due 

to referral of critically ill patients to higher 

centers.
[7]

Plasma D-dimer can be used as an early marker 

of disease severity before Chest CT or as a complement 

to CT and clinical staging.
[7,38]

D-dimer could be a 

biomarker for severity of the SAR-COV -2 pneumonia 

provided that the timepoint of D-dimer estimation and 

Chest CT scan are matched(same day/within 24 

hours).
[40]

 

 
Conclusion: 

Covid -19 patients showed abnormal increase in plasma 

D-dimer levels. Severity of covid-19 is predicted well by 

Chest CT severity score which positively correlated with 

biochemical marker plasma D-dimer. Hence, D-dimer 

may predict severity of covid infection which further 

predicts the ICU admission, oxygen requirement and 

prognosis. This is especially important at the peripheral 

centers with non-availability of radiological imaging. But 

considering the limitations of our study with respect to 

sample size, retrospective nature and exclusion of co-

morbidity correlation in the study we suggest a study 

with larger sample size. 
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