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Abstract 

Introduction:COVID-19 has emerged as a pandemic. There is an overactivated immune response causing cytokine storm. Deranged haemostasis 

has been observed in patients with COVID-19 pointing more towards prothrombotic state. Clinical laboratory coagulation indexes, like D-dimer 
(DD), prothrombin time (PT), activated partial thromboplastin time (aPTT) can reflect the clotting state of the patient. Significant correlation 

between coagulating factors and disease outcome have been quoted by many studies. Aim:The aim of the study is to investigate role of the 

dynamic changes of coagulation parameters in predicting prognosis among the COVID-19 patients.Material and Methods:In this study, a total 
of 630 patients with confirmed COVID-19 were included. D-dimer, PT and aPTT values were obtained at the time of admission. Follow up 

second and third D-dimer values were also obtained wherever feasible. Comparison was made using each parameter between the mortality and 

non-mortality group.Results:There was a significant difference of D-Dimer (Baseline) between mortality and non-mortality group (W = 
23581.000, p = <0.001), with the median D-Dimer (Baseline) being highest in the mortality present group. Similar result was seen with D-Dimer 

(1st Repeat) (W = 275.500, p = 0.049). Moreover, participants with baseline D-dimer > 2µg/ml had the larger largest proportion of mortality.  

Conclusion:It was concluded that raised D – dimer among the covid-19 patients is associated with high risk of morbidity and mortality. 
Keywords: D dimer, Covid -19, Coagulation 
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Introduction

COVID-19 is an acute infectious disease caused by a new strain of 

coronavirus family (SARS-CoV-2). COVID-19 presents mainly as 
mild to moderate fever [1,2,3]. However, some may gradually 

develop dyspnoea. In severe cases, the disease can progress rapidly, 

leading ultimately to severe septic shock and death [4-7]. COVID-19 
severity is characterised by the diversity of symptoms, radiological 

manifestations, and disease progression. Interestingly, some severe, 

critical, and deceased patients have shown to suffer from significant 
coagulation dysfunction [8,9]. SARS-CoV-2 gain entrance in the 

body through the angiotensin-converting enzyme 2 (ACE2) receptor 

which is adsorbed on the surface of mucosal epithelial cells [4,5]. 
The pathogen associated molecular pattern (PAMP) linked to it can 

be quickly recognized by the immune system. As a result, the 

immune response undergo activation to clear the virus. However, this 
overactivated immune response sometime causes cytokine 

storm.This cytokine storm causes vascular endothelial damage, 

cytokine-induced overexpression of tissue factor, endothelial 
dysfunction with loss of antithrombotic properties of the 

endothelium, stasis, and hypoxia [10]. Excessive thromboses takes 

place in the microvascular system. This leads to disseminated 
intravascular coagulation (DIC). Additionally, there is 

microcirculatory disorder and serious multiple organ dysfunction 
[11].Clinical laboratory coagulation indexes, like D- 
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Dimer(DD),prothrombin time (PT), activated partial thromboplastin 

time (aPTT), thrombin time (TT), and fibrinogen (Fg) can very well 
reflect the clotting state of the body. PT and aPTTare representative 

of exogenous and endogenous coagulating systems respectively. 

They can aid in early diagnosis of DIC [12].Studies have shown that 
the COVID- 19 coagulopathy mainly characterized by mild 

thrombocytopenia, prolongation of the prothrombin time, activated 

partial thromboplastin time, high levels of D-dimer, and elevated 
levels of fibrinogen, factor VIII, and von Willebrand factor [10]. 

Increased D dimer indicate towards hyper coagulating state and 

secondary fibrinolysis. This is caused by increased fibrinolytic 
activity within the body. The levels of D-dimer correlate with disease 

severity have been described in previous studies. It can help predict 

the risk of thrombosis, ventilatory support need and mortality among 
the admitted patients[10]. Considerable evidence in previous studies 

indicated that COVID-19 is a hypercoagulable state. Autopsy studies 

in COVID -19 revealed unsuspected deep vein thrombosis and 
multiple thrombi in the vessels of the lungs, kidneys, and other 

organs [13]. These findings have directed many clinicians to start the 

use of heparin or low molecular- weight heparin in critically ill 
COVID- 19 patients. Studies also showed a significant correlation 

between coagulating factors and disease outcome. Thus, suggesting 
that D dimer, PT, and aPTT could prove as indicators for disease 

progression and severity [12]. Therefore, early detection and 

correction of coagulation dysfunction among the COVID- 19 patients 
could effectively reduce mortality.The aim of the study is to 

investigate role of the dynamic changes of DD, PT and aPTT in 

predicting the severity and prognosis in patients with COVID-19. 
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Material and Methods 

A total of 630 patients with confirmed COVID-19 who were 
admitted between August 2020 till December 2020 were included in 

the study. Confirmation was done by positive result of the nucleic 

acid test of SARS-CoV-2 by real-time fluorescence RT-PCR. The 
laboratory data were collected at the point of admission. D dimer, PT 

and aPTT values were obtained. Two more d dimer levels among the 

patients were obtained wherever possible. Second d dimer was 
obtained three to four days after first value and third d dimer value 

was taken three to four days after second testing. These were labelled 

as baseline, D dimer 1st repeat and D dimer 2nd repeat respectively.  
Statistical analysis was conducted using the SPSS 25.0 software. 

Descriptive statistics included means with standard deviations, 

median and range among each variable. Shapiro–Wilk test was 

applied to predict the normality that is the data came from a normally 
distributed population. The Receiver Operating Characteristic curve 

(ROC curve) was used to calculate the area under the curve among 

PT, aPTT and D dimer in order to evaluate the sensitivity and 
specificity of these factors in predicting mortality and non-mortality. 

Odds ratio and relative risk were also obtained for each of these 

variables. A P value < 0.05 was considered statistically significant. 
Results and Discussion 

630 patients were included in the study. Baseline PT, aPTT and D 

dimer were obtained.Out of 630 patients, 443(70.3%) were male 
while 187(29.7%) of the participants were female. (fig 1). 

 

 
Fig 1: Male to female ratio among Covid-19 patients 

 

Prothrombin time (PT) data was available for 590 patients. The PT 
ranged from 10.9 – 90 seconds.  The mean (SD) of PT was 17.25 

seconds (12.11 seconds). The median (IQR) of PT was 14.60 seconds 

(13.3-16.4 seconds). 424 (71.9%) participants had PT within normal 
range while 166 (28.1%) of the participants had raised PT. The 

variable PT was not normally distributed (Shapiro-Wilk Test: p = 

<0.001). aPTT data was available for 588 patients. The mean (SD) of 

aPTT was 32.73 (24.16) seconds. The median (IQR) of aPTT was 

28.25 seconds (24.7-32.8 seconds). The aPTT ranged from 13.2 - 

180seconds. 451 (76.7%) of the participants had aPTT within normal 
range. 137(23.3%) of the participants had raised aPTT. The variable 

aPTT was not normally distributed (Shapiro-Wilk Test: p = <0.001). 

D Dimer baseline value was available in 552 participants. The D-
Dimer (Baseline) ranged from 0.05 - 31.08 µg FEU/ml. The mean 

(SD) of D-Dimer (Baseline) was 3.03 µg FEU/ml (4.65 µg FEU/ml). 

The median (IQR) of D-Dimer (Baseline) was 1.00 µg FEU/ml (0.5-
3.49 µg FEU/ml). 139 (25.2%) participants had D-Dimer <0.5 µg 

FEU/ml (Baseline) while 413 (74.8%) of the participants had D-

Dimer >0.5 µg FEU/ml (Baseline).  The variable D-Dimer (Baseline) 
was not normally distributed (Shapiro-Wilk Test: p = <0.001). D-

Dimer (1st Repeat) was obtained in 52 participants. The D-Dimer 
(1st Repeat) ranged from 0.18 – 20 µg FEU/ml. The mean (SD) of D-

Dimer (1st Repeat) was 3.54 µg FEU/ml (5.22 µg FEU/ml). The 
median (IQR) of D-Dimer (1st Repeat) was 1.67 µg FEU/ml (0.81-

3.6 µg FEU/ml). Eight (15.4%) participants had D-Dimer <0.5 µg 

FEU/ml (1st Repeat) while 44 (84.6%) participants had D-Dimer 
>0.5 µg FEU/ml (1st Repeat). The variable D-Dimer (1st Repeat) 

was not normally distributed (Shapiro-Wilk Test: p = <0.001). 

Second repeat D dimer was obtained in 15 participants. The mean 

(SD) of D-Dimer (2nd Repeat) was 2.83 µg FEU/ml (3.73 µg 

FEU/ml). The median (IQR) of D-Dimer (2nd Repeat) was 1.07 µg 

FEU/ml (0.48-3.35 µg FEU/ml). The D-Dimer (2nd Repeat) ranged 
from 0.04 - 11.65 µg FEU/ml. 4 (26.7%) participants had D-Dimer 

<0.5 µg FEU/ml (2nd Repeat) while 11(73.3%) participants had D-

Dimer >0.5 µg FEU/ml (2nd Repeat). The variable D-Dimer (2nd 
Repeat) was not normally distributed (Shapiro-Wilk Test: p = 

<0.001). Out of 630 participants, 87 were deceased. Chi-squared test 

was used to explore the association between 'mortality' and 'gender'. 
Out of 630 patients, 443(70.3%) were male while 187(29.7%) of the 

participants were female. Among the 443 male participants, 62 

(14.0%) succumbed to covid-19. Among 187 female participants, 25 
(13.4%) died due to covid-19 infection.  There was no significant 

difference between the various groups in terms of distribution of 
mortality (χ2 = 0.048, p = 0.827). (table 1) 

 

Table 1: Association Between Mortality and Gender (n = 630) 

Gender 
Mortality Chi-Squared Test 

Present Absent Total χ2 P Value 

Male 62 (14.0%) 381 (86.0%) 443 (100.0%) 

0.048 0.827 Female 25 (13.4%) 162 (86.6%) 187 (100.0%) 

Total 87 (13.8%) 543 (86.2%) 630 (100.0%) 

Pt Performance:The variable PT was not normally distributed in the 
mortality present verses absent subgroups. Thus, non-parametric tests 

(Wilcoxon-Mann-Whitney U Test) were used to make group 

comparisons. The groups were divided into mortality present verses 
mortality absent. The mean (SD) of PT in the mortality present group 

was 17.08 (12.06) seconds. The mean (SD) of PT in the mortality 

absent group was 17.28 (12.14) seconds. The median (IQR) of PT in 

the mortality present group was 14.35 (13.2-15.95) seconds. The 
median (IQR) of PT in the Mortality Absent group was 14.6 (13.4-

16.4) seconds. The PT in the mortality present group ranged from 

11.3 – 90 seconds. The PT in the Mortality Absent ranged from 10.9 
– 90 seconds. There was no significant difference between the groups 

in terms of PT (W = 20301.500, p = 0.529). (table 2) 
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Table 2: Comparison of the 2 Subgroups of the Variable Mortality in Terms of PT (n = 590) 

PT 
Mortality Wilcoxon-Mann-Whitney U Test 

Present Absent W p value 

Mean (SD) (seconds) 17.08 (12.06) 17.28 (12.14) 

20301.500 0.529 Median (IQR) (seconds) 14.35 (13.2-15.95) 14.6 (13.4-16.4) 

Range(seconds) 11.3 - 90 10.9 - 90 

 

The area under the ROC curve (AUROC) for PT predicting mortality 
vs non mortality was 0.521 (95% CI: 0.454 - 0.589), thus 

demonstrating poor diagnostic performance. It was not statistically 

significant (p = 0.529).  At a cut off of PT ≤14.5 seconds, it predicts 
mortality with a sensitivity of 55%, and a specificity of 52%.  The 

odds ratio (95% CI) for mortality present when PT is ≤14.5 seconds 
was 1.29 (0.82-2.06). The relative risk (95% CI) for Mortality 

present when PT is ≤14.5 seconds was 1.25 (0.84-1.85). (table 3, 

figure 2). The cut-off and the diagnostic parameters reported above 
are not reliable as the test is not statistically significant. 

 

Table 3: Diagnostic Performance of PT in Predicting Mortality: Present vs Mortality: Absent (n = 590) 

Parameter Value (95% CI) 

Cut-off (p value) ≤ 14.5 seconds (0.529) 

AUROC 0.521 (0.454 - 0.589) 

Sensitivity 54.8% (44-66) 

Specificity 51.9% (47-56) 

Positive Predictive Value 15.9% (12-21) 

Negative Predictive Value 87.3% (83-91) 

Diagnostic Accuracy 52.3% (48-56) 

Positive Likelihood Ratio 1.14 (0.92-1.41) 

Negative Likelihood Ratio 0.87 (0.68-1.12) 

Diagnostic Odds Ratio 1.31 (0.82-2.08) 

 

 
Fig 2:ROC Curve Analysis Showing Diagnostic Performance of PT in Predicting Mortality: Present vs Mortality: Absent (n = 590) 

 

aPTT Performance:The variable aPTT was not normally distributed 
in the 2 subgroups i.e.  mortality present verses mortality absent 

group. Thus, non-parametric tests (Wilcoxon-Mann-Whitney U Test) 

were used to make group comparisons. The mean (SD) of aPTT in 
the mortality present group was 32.15 seconds (24.48). The mean 

(SD) of aPTT in the mortality absent group was 32.84 (24.15) 

seconds. The median (IQR) of aPTT in the mortality present group 

was 27.05 (23.58-32.2) seconds. The median (IQR) of aPTT in the 
mortality absent group was 28.4 (25-32.9) seconds. The aPTT in the 

mortality present group ranged from 20 – 180 seconds. The aPTT in 

the mortality absent group ranged from 13.2 – 180 seconds.  There 
was no significant difference between the groups in terms of aPTT 

(W = 19055.500, p = 0.150). (table 4) 

 

Table 4: Comparison of the 2 Subgroups of the Variable Mortality in Terms of aPTT (n = 588) 

aPTT 
Mortality 

Wilcoxon-Mann-Whitney U 

Test 

Present Absent W p value 

Mean (SD) (seconds) 32.15 (24.48) 32.84 (24.15) 

19055.500 0.150 Median (IQR) (seconds) 27.05 (23.58-32.2) 28.4 (25-32.9) 

Range(seconds) 20 - 180 13.2 - 180 

The area under the ROC curve (AUROC) for aPTT predicting 
mortality present vs absent was 0.549 (95% CI: 0.48 - 0.618), thus 

demonstrating poor diagnostic performance. It was not statistically 

significant (p = 0.150). At a cut-off of aPTT ≤25.2 seconds, it 

predicts mortality with a sensitivity of 43% and specificity of 72%.  
The cut-off and the diagnostic parameters reported above are not 

reliable as the test is not statistically significant. (table 5, fig 3) 
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Fig 3: ROC Curve Analysis Showing Diagnostic Performance of aPTT in Predicting Mortality: Present vs Mortality: Absent (n = 588)

Table 5: ROC Curve Analysis Showing Diagnostic Performance of aPTT in Predicting Mortality: Present vs Mortality: Absent (n = 588)

 

Parameter Value (95% CI) 

Cut-off (p value) ≤ 25.2 seconds (0.150) 

AUROC 0.549 (0.48 - 0.618) 

Sensitivity 42.9% (32-54) 

Specificity 72.2% (68-76) 

Positive Predictive Value 20.5% (15-27) 

Negative Predictive Value 88.3% (85-91) 

Diagnostic Accuracy 68.0% (64-72) 

Positive Likelihood Ratio 1.54 (1.16-2.05) 

Negative Likelihood Ratio 0.79 (0.65-0.96) 

Diagnostic Odds Ratio 1.94 (1.21-3.12) 

D dimer (baseline) Performance:The variable D-Dimer (Baseline) 

was not normally distributed in the mortality present verses mortality 

absent subgroups. Thus, non-parametric tests (Wilcoxon-Mann-

Whitney U Test) were used to make group comparisons. The mean 

(SD) of D-Dimer (Baseline) in the mortality present group was 4.98 
µg FEU/ml (5.99 µg FEU/ml). The mean (SD) of D-Dimer 

(Baseline) in the mortality absent group was 2.71 µg FEU/ml (4.32 

µg FEU/ml). The median (IQR) of D-Dimer (Baseline) in the 
mortality present group was 2.3 µg FEU/ml (0.67-6.46 µg FEU/ml). 

The median (IQR) of D-Dimer (Baseline) in the mortality absent 

group was 0.94 µg FEU/ml (0.49-2.94 µg FEU/ml). The D-Dimer 

(Baseline) in the mortality present group ranged from 0.18 - 20.29 µg 

FEU/ml. The D-Dimer (Baseline) in the mortality absent group 

ranged from 0.05 - 31.08 µg FEU/ml.  There was a significant 
difference between the 2 groups in terms of D-Dimer (Baseline) (W 

= 23581.000, p = <0.001), with the median D-Dimer (Baseline) 

being highest in the mortality present group. (table 6) 

 

Table 6: Comparison of the 2 Subgroups of the Variable Mortality in Terms of D-Dimer (Baseline) (n = 552) 

D-Dimer (Baseline) 
Mortality Wilcoxon-Mann-Whitney U Test 

Present Absent W p value 

Mean (SD)(µg/ml) 4.98 (5.99) 2.71 (4.32) 

23581.000 <0.001 Median (IQR) (µg/ml) 2.3 (0.67-6.46) 0.94 (0.49-2.94) 

Range(µg/ml) 0.18 - 20.29 0.05 - 31.08 

 
The area under the ROC curve (AUROC) for D-Dimer (Baseline) 

predicting mortality was 0.632 (95% CI: 0.563 - 0.702). It was 

statistically significant (p = <0.001).  At a cut-off of D-Dimer 

(Baseline) ≥1.6 µg FEU/ml, it predicts mortality with a sensitivity of 

62% and specificity of 66%.  The odds ratio (95% CI) for mortality 

present when D-Dimer (Baseline) is ≥1.6 µg FEU/ml was 2.99 (1.83-

4.88). The relative risk (95% CI) for mortality when D-Dimer 

(Baseline) is ≥1.6 µg FEU/ml was 2.53 (1.67-3.84). (fig4, table 7) 
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Fig 4: ROC Curve Analysis Showing Diagnostic Performance of D-Dimer (Baseline) in Predicting Mortality: Present vs Mortality: 

Absent (n = 552) 

Table 7: ROC Curve Analysis Showing Diagnostic Performance of D-Dimer (Baseline) in Predicting Mortality: Present vs Mortality: 

Absent (n = 552) 

 

Parameter Value (95% CI) 

Cut-off (p value) ≥ 1.6 µg/ml (<0.001) 

AUROC 0.632 (0.563 - 0.702) 

Sensitivity 62.0% (50-73) 

Specificity 65.9% (61-70) 

Positive Predictive Value 23.3% (18-30) 

Negative Predictive Value 91.2% (88-94) 

Diagnostic Accuracy 65.3% (61-69) 

Positive Likelihood Ratio 1.82 (1.47-2.25) 

Negative Likelihood Ratio 0.58 (0.43-0.77) 

Diagnostic Odds Ratio 3.16 (1.93-5.16) 

D Dimer (1st Repeat) Performance:The variable D-Dimer (1st 
Repeat) was not normally distributed in the mortality present verses 

absent groups. Thus, non-parametric tests (Wilcoxon-Mann-Whitney 

U Test) were used to make group comparisons. The mean (SD) of D-
Dimer (1st Repeat) in the mortality present group was 5.73 µg 

FEU/ml (6.26 µg FEU/ml). The mean (SD) of D-Dimer (1st Repeat) 

in the mortality absent group was 3.08 µg FEU/ml (4.94 µg FEU/ml). 
The median (IQR) of D-Dimer (1st Repeat) in the mortality present 

group was 2.84 µg FEU/ml (1.88-6.96 µg FEU/ml). The median 

(IQR) of D-Dimer (1st Repeat) in the mortality absent group was 
1.44 µg FEU/ml (0.64-3 µg FEU/ml). The D-Dimer (1st Repeat) in 

the mortality present group ranged from 0.72 - 20 µg FEU/ml.The D-

Dimer (1st Repeat) in the mortality absent group ranged from 0.18 - 
20 µg FEU/ml. There was a significant difference between the 2 

groups in terms of D-Dimer (1st Repeat) (W = 275.500, p = 0.049), 

with the median D-Dimer (1st Repeat) being highest in the mortality 
present group. (table 8) 

 

 
Table 8: Comparison of the 2 Subgroups of the Variable Mortality in Terms of D-Dimer (1st Repeat) (n = 52) 

D-Dimer (1st Repeat) 
Mortality Wilcoxon-Mann-Whitney U Test 

Present Absent W p value 

Mean (SD) (µg/ml) 5.73 (6.26) 3.08 (4.94) 

275.500 0.049 Median (IQR) (µg/ml) 2.84 (1.88-6.96) 1.44 (0.64-3) 

Range (µg/ml) 0.72 - 20 0.18 - 20 

The area under the ROC curve (AUROC) for D-Dimer (1st Repeat) 

for predicting mortality was 0.712 (95% CI: 0.533 - 0.891), thus 

demonstrating fair diagnostic performance. It was statistically 
significant (p = 0.049). At a cut-off of D-Dimer (1st Repeat) ≥1.88 

µg FEU/ml, it predicts mortality with a sensitivity of 78% and 

specificity of 60%. The odds ratio (95% CI) for mortality present 

when D-Dimer (1st  Repeat) is ≥1.88 µg FEU/ml was 3.06 (0.67-

13.91). The relative risk (95% CI) for mortality present when D-
Dimer (1st Repeat) is ≥1.88 µg FEU/ml was 2.52 (0.77-8.5). (fig5, 

table 9) 

 
 

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2021;4(11):85-92                e-ISSN: 2590-3241, p-ISSN: 2590-325X 

 

____________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________

Jain et al                     International Journal of Health and Clinical Research, 2021; 4(11):85-92 
www.ijhcr.com      
     90 

 

 
Fig 5:ROC Curve Analysis Showing Diagnostic Performance of D-Dimer (1st Repeat) in Predicting Mortality: Present vs Mortality: 

Absent (n = 52) 

 
Table 9:ROC Curve Analysis Showing Diagnostic Performance of D-Dimer (1st Repeat) in Predicting Mortality: Present vs Mortality: 

Absent (n = 52) 

 

Parameter Value (95% CI) 

Cut-off (p value) ≥ 1.88 µg/ml (0.049) 

AUROC 0.712 (0.533 - 0.891) 

Sensitivity 77.8% (40-97) 

Specificity 60.5% (44-75) 

Positive Predictive Value 29.2% (13-51) 

Negative Predictive Value 92.9% (76-99) 

Diagnostic Accuracy 63.5% (49-76) 

Positive Likelihood Ratio 1.97 (1.18-3.27) 

Negative Likelihood Ratio 0.37 (0.11-1.28) 

Diagnostic Odds Ratio 5.35 (0.99-28.9) 

 

D Dimer (2nd Repeat) Performance:The variable D-Dimer (2nd 

Repeat) was not normally distributed in the Mortality present verses 
absent group. Thus, non-parametric tests (Wilcoxon-Mann-Whitney 

U Test) were used to make group comparisons.  The mean (SD) of 

D-Dimer (2nd Repeat) in the mortality present group was 4.67 µg 
FEU/ml (4.61 µg FEU/ml). The mean (SD) of D-Dimer (2nd Repeat) 

in the mortality absent group was 2.17 µg FEU/ml (3.36 µg 

F'EU/ml). The median (IQR) of D-Dimer (2nd Repeat) in the 

mortality present group was 3.35 µg FEU/ml (1.23-6.79 µg FEU/ml). 

The median (IQR) of D-Dimer (2nd Repeat) in the mortality absent 
group was 0.96 µg FEU/ml (0.38-2.32 µg FEU/ml). The D-Dimer 

(2nd Repeat) in the mortality present group ranged from 1.07 - 10.9 

µg FEU/ml.The D-Dimer (2nd Repeat) in the mortality absent group 
ranged from 0.04 - 11.65 µg FEU/ml. There was no significant 

difference between the groups in terms of D-Dimer (2nd Repeat) (W 

= 34.000, p = 0.138). (table 10) 
 

 

Table 10: Comparison of the 2 Subgroups of the Variable Mortality in Terms of D-Dimer (2nd Repeat) (n = 15) 

D-Dimer (2nd Repeat) 
Mortality Wilcoxon-Mann-Whitney U Test 

Present Absent W p value 

Mean (SD) (µg/ml) 4.67 (4.61) 2.17 (3.36) 

34.000 0.138 Median (IQR) (µg/ml) 3.35 (1.23-6.79) 0.96 (0.38-2.32) 

Range (µg/ml) 1.07 - 10.9 0.04 - 11.65 

The area under the ROC curve (AUROC) for D-Dimer (2nd Repeat) 
predicting mortality was 0.773 (95% CI: 0.518 - 1). It was not 

statistically significant (p = 0.133).  At a cut off of D-Dimer (2nd 

Repeat) ≥1.067 µg FEU/ml, it predicts mortality with a sensitivity of 
100%, and a specificity of 64%. The odds ratio (95% CI) for 

mortality present when D-Dimer (2nd Repeat) is ≥1.067 µg FEU/ml 
was 5.25 (0.4-68.95). The relative risk (95% CI) for mortality present 

when D-Dimer (2nd Repeat) is ≥1.067 µg FEU/ml was 3.43 (0.62-

21.42). (fig6, table 11) 
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Fig 6:ROC Curve Analysis Showing Diagnostic Performance of D-Dimer (2nd Repeat) in Predicting Mortality: Present vs Mortality: 

Absent (n = 15) 

 

Table 11:ROC Curve Analysis Showing Diagnostic Performance of D-Dimer (2nd Repeat) in Predicting Mortality: Present vs Mortality: 

Absent (n = 15) 

 

Parameter Value (95% CI) 

Cut-off (p value) ≥ 1.067 µg/ml (0.133) 

AUROC 0.773 (0.518 - 1) 

Sensitivity 100.0% (40-100) 

Specificity 63.6% (31-89) 

Positive Predictive Value 50.0% (16-84) 

Negative Predictive Value 100.0% (59-100) 

Diagnostic Accuracy 73.3% (45-92) 

Positive Likelihood Ratio 2.75 (1.26-6.01) 

Negative Likelihood Ratio 0 (0-NaN) 

Diagnostic Odds Ratio Inf (NaN-Inf) 

Relationship between the Dynamics Changes of D dimer and the 

Prognosis of COVID-19:Association was also studied among the D-
Dimer >0.5 µg FEU/ml (Baseline), D-Dimer >0.5 µg FEU/ml (1st 

Repeat), D-Dimer >0.5 µg FEU/ml (2nd  Repeat), D-Dimer > 2 µg 

FEU/ml (Baseline), D-Dimer > 2 µg FEU/ml (1st  Repeat), D-Dimer 
> 2 µg FEU/ml (2nd  Repeat) in both mortality verses non mortality 

groups. 

 There was a significant difference between the mortality verses non 

mortality group in terms of distribution of mortality (χ2 = 17.254, p = 
<0.001) in ‘D-dimer > 2 µg FEU/ml (Baseline). Chi-squared test was 

used to explore the association between 'mortality' and 'D-dimer > 2 

µg FEU/ml (Baseline)'. Participants in the group D-dimer > 2 µg 
FEU/ml (Baseline) had the larger largest proportion of mortality 

(table 12) 

 
Table 12: Association Between Mortality and D-Dimer > 2 (Baseline) (n = 552) 

D-Dimer > 2 µg/ml (Baseline) 
Mortality Chi-Squared Test 

Present Absent Total χ2 P Value 

No 37 (10.0%) 334 (90.0%) 371 (100.0%) 

17.254 <0.001 Yes 42 (23.2%) 139 (76.8%) 181 (100.0%) 

Total 79 (14.3%) 473 (85.7%) 552 (100.0%) 

Pairwise comparison of parameters for predicting mortality 

(parameters have been arranged in descending order of 

AUROC):There was no significant difference in the diagnostic 
performance of D-Dimer (2nd Repeat) and D-Dimer (1st Repeat) 

(DeLong's Test p = 0.557). There was no significant difference in the 

diagnostic performance of D-Dimer (2nd  Repeat) and D-Dimer 
(Baseline) (DeLong's Test p = 0.417). The diagnostic performance of 

D-Dimer (2nd Repeat) (AUC = 0.773) was significantly better than 

that of aPTT (AUC = 0.563) (DeLong's Test p = 0.047). There was 
no significant difference in the diagnostic performance of D-Dimer 

(2nd Repeat) and PT (DeLong's Test p = 0.202). There was no 

significant difference in the diagnostic performance of D-Dimer (1st 

Repeat) and D-Dimer (Baseline) (DeLong's Test p = 0.967). There 

was no significant difference in the diagnostic performance of D-

Dimer (1st  Repeat) and aPTT (DeLong's Test p = 0.160). There was 
no significant difference in the diagnostic performance of D-Dimer 

(1st  Repeat) and PT (DeLong's Test p = 0.100). There was no 

significant difference in the diagnostic performance of D-Dimer 
(Baseline) and aPTT (DeLong's Test p = 0.253). There was no 

significant difference in the diagnostic performance of D-Dimer 

(Baseline) and Change in D-Dimer (1st Repeat) (DeLong's Test p = 
0.385). The diagnostic performance of D-Dimer (Baseline) (AUC = 

0.632) was significantly better than that of PT (AUC = 0.521) (De 
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Long's Test p = 0.030). There was no significant difference in the 

diagnostic performance of aPTT and PT (DeLong's Test p = 0.278).  
Discussion 

Out of 630 patients, 443 (70.3%) were males while 187 (29.7%) of 

the participants were female. Study of coagulation parameters done 
by Long H et al[12]included 57.4% males and 42.6% females. In his 

study, significant difference (P < 0:05) and positive correlation were 

found between D-dimer, PT, and endpoint outcomes. Correlation in 
third detection was stronger than that in first and second detection of 

these variables. However, in the present study, baseline PT, baseline 

aPTT and baseline D dimer were tested with first repeat and second 
repeat of D dimer. Association was also studied among the D-dimer 

>0.5 µg FEU/ml (Baseline), D-dimer >0.5 µg FEU/ml (1st Repeat), 

D-dimer >0.5 µg FEU/ml (2nd Repeat), D-dimer > 2 µg FEU/ml 
(Baseline), D-dimer > 2 µg FEU/ml (1st  Repeat), D-dimer > 2 µg 

FEU/ml (2nd Repeat) in both mortality verses non mortality groups. 

Significant difference (P < 0:05) and positive correlation were found 
between D-dimer (1st Repeat), D-dimer (Baseline), D-dimer>2 µg 

FEU/ml (Baseline) and outcomes i.e., mortality vs non mortal. The 

AUCs of D dimer baseline, D- dimer 1st repeat, and D dimer 2nd 
repeat in the study done by Long H et al to predict hospital discharge 

and mortality were 0.742, 0.818, and 0.851, respectively. In present 

study, The AUCs of D-dimer baseline, D-dimer 1st repeat, and D-
dimer 2nd repeat were 0.632, 0.712, 0.773. The pathogenesis in 

COVID 19 differs from disseminated intravascular coagulation with 

associated primary pulmonary localization. There is pulmonary 
coagulopathy which is intravascular with associated component of 

thrombo-inflammation. This is reflected in the lab tests with an 

increase in D-dimer. Raised D-dimer have been found to be 
associated with severity and outcomes of the disease[14]. Other 

coagulation parameters such as prothrombin time, activated partial 

thromboplastin time are only mildly prolonged. Coagulopathy among 
the covid-19 patients is associated with poor prognosis. Most 

consistent data reported was for D-dimer[15-20]. Elevated D-dimer 

value at admission is a predictor for both severity[16-19] and 
mortality of COVID-19 patients[17,20]. A study done by Zhou F et 

al suggested that D-dimer greater than 1 μg/mL is associated with 

fatal outcome of COVID-19 [20]. Zhang et al concluded that D-

dimer > 2.0 µg/mL at admission had a sensitivity of 92.3% and 

specificity of 83.3% to predict mortality; hazard ratio: 51.5, 95% CI 
12.9–206.7. In the present study, D-dimer > 2.0 µg/mL(baseline) 

showed sensitivity of 53.2%, specificity of 70.6%, diagnostic 

accuracy of 68.1%, odds ratio of 2.72 and p value <0.001 to predict 
mortality. Helms et al. did study on 150 covid-19 ICU admitted 

patients. Among them >95% showed elevated d dimer elevated D-

dimer on admission. In present study, 74.8% showed elevated d 
dimer at the time of admission.  

Conclusion 

Elevated baseline D-dimer levels are associated with inflammation 
and coagulopathy in COVID-19 patients. The change in the d dimer 

parameter should be observed dynamically in COVID-19 patients as 

COVID-19 associated coagulopathy is associated with high risk of 
morbidity and mortality 
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