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  ABSTRACT  
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 Several publications have described the laboratory characteristics of 

COVID-19. Notably, the increase in D-dimer levels was more 

pronounced in individuals who were seriously ill. The goal of this study 

was to observe and discover if either D-dimer, CRP, fibrinogen, and IL-

6 acted as a mortality predictor in Southeast Asian population, COVID-

19 patients treated in the ICU. This was a prospective, observational 

study. All Southeast Asian ethnic, ≥18 years old patients diagnosed with 

COVID-19 who were admitted to ICU either during the course of their 

treatments or upon admission were included in the study. As a routine 

assessment and follow-up protocol for COVID-19 cases, as per 

hospital’s ICU protocol, we collected blood samples from our subjects 

every 12 hours and tested them for CRP, D-dimer, fibrinogen, and IL-6 

levels. All-cause in-hospital mortality rate was recorded for outcome. 

Out of the four variables tested for correlation analysis, only D-dimer 

was found to be significantly correlated (r= 0.212, p=0.005). Meanwhile, 

CRP (r=0.137, p=0.070), fibrinogen (r=0.04, p=0.602), and IL-6 

(r=0.072, p=0.340) were found not to be significantly correlated with 

mortality. Receiving operator characteristics (ROC) curve analysis 

showed that the cut-off points for D-dimer to predict mortality in our 

study was at 1.27 µg/dL. The cut-off point would yield 84% sensitivity 

and 56% specificity. The highest serum D-dimer level in the first 48 

hours is correlated with mortality. At a 1.27 µg/dL level cut-off point, D-

dimer level showed 84% sensitivity and 56% specificity for predicting 

intrahospital mortality. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

The Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) emerged in December 2019 and 

causes the Coronavirus Disease 2019 (COVID-19) [1- 3]. This virus causes a critical care respiratory 

condition requiring specific therapy in many intensive care units [1], [4], [5]. In the last two decades, 

several coronaviruses have produced respiratory-related epidemics in Asia, such as SARS-CoV in 2002–
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2003 [6] and Middle East Respiratory Syndrome (MERS-CoV) in 2012–2013 [7]. Although the clinical 

presentation of SARS, MERS, and COVID-19 appears comparable, variations have been observed since the 

initial findings [4], [8- 11]. The disease must be fully characterised in terms of its clinical, laboratory, and 

imaging characteristics. 

 

Several publications have described the laboratory characteristics of COVID-19. For instance, [12] found 

that in CoV-2-infected patients the prothrombin time (PT) activity was lower than that of healthy controls 

(81% vs. 97%; p=0.001). Tests for D-dimer and fibrin/fibrinogen degradation products (FDP) revealed 

more pronounced differences (10.36 vs. 0.26 ng/L; p=0.001 and 33.83 vs. 1.55 mg/L; p=0.001, 

respectively). Notably, the increase in D-dimer levels was more pronounced in individuals who were 

seriously ill. Another study [13] analysed 1,099 patients and found D-dimer levels more than 0.5 mg/L in 

260/560 (46.4%) instances. 

 

The goal of this study was to observe and discover if either D-dimer, CRP, fibrinogen, and IL-6 acted as a 

mortality predictor in Southeast Asian population, COVID-19 patients treated in the ICU. 

 

2. PATIENTS AND METHODS 

This was a prospective, observational study conducted between August to October 2021 at a tertiary 

medical centre. The study protocol was approved by the institutional ethical research committee. All 

Southeast Asian ethnic, ≥18 years old patients diagnosed with COVID-19 who were admitted to ICU either 

during the course of their treatments or upon admission were included in the study. All subjects or their next 

of kin provided a written informed consent to be included in this study. Subjects with previously known 

haematology diseases, those who were taking coagulation-altering medications, and those with known 

incomplete medical records were excluded. 

 

As a routine assessment and follow-up protocol for COVID-19 cases, as per hospital’s ICU protocol, we 

collected blood samples from our subjects every 12 hours. For the goal of this study, we recorded the CRP, 

D-dimer, fibrinogen, and IL-6 levels for all subjects. The highest result for each parameter found in the first 

48 hours of treatment was used for this study as independent variables. 

 

The outcome of this study was all-cause mortality rate assessed during the hospital treatment. Survivors 

were defined as those who were discharged home from the hospital alive, and so otherwise. If similar 

subjects returned for similar diagnosis and re-admitted to ICU, the second hospitalization was not included 

in the study. 

 

Descriptive analysis was used to describe characteristics of the subjects. Variables that were normally 

distributed were presented in mean and standard deviation, while median and interquartile range (IQR) was 

used otherwise. We employed Pearson’s correlation coefficient to assess the correlation between each 

variable and mortality. We then analysed the cut-off point for each parameter that were found significantly 

correlated and presented them with their respective area under the curve (AUC) and confidence interval. A 

p value of <0.05 was considered significant. 

 

3. RESULTS 

We enrolled 176 eligible subjects for this study, consisting of 118 males and 58 females. The mean age was 

56.44 years, and the mean body mass index (BMI) was 21.85 kg/m2 (Table 1). The median length of stay 

and ICU length of stay were 7.5 and 5.5 days, respectively. 
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Out of the four variables tested for correlation analysis, only D-dimer was found to be significantly 

correlated (r= 0.212, p=0.005). Meanwhile, CRP (r=0.137, p=0.070), fibrinogen (r=0.04, p=0.602), and IL-

6 (r=0.072, p=0.340) were found not to be significantly correlated with mortality (Table 2). Receiving 

operator characteristics (ROC) curve analysis (Figure 1) showed that the cut-off points for D-dimer to 

predict mortality in our study was at 1.27 µg/dL. The cut-off point would yield 84% sensitivity and 56% 

specificity (Table 3). 

 

4. DISCUSSION 

It has been demonstrated in COVID-19 that there is a significant prevalence of both coagulopathy and 

venous thromboembolism (VTE). It was believed that thrombosis is connected to the decline in respiratory 

function [14]. During the primary phase of a COVID-19 infection, it is common for the levels of fibrinogen 

and D-dimer to rise. Platelet count, activated partial prothrombin time, and prothrombin time are the first 

line haemostatic screening tests, and they are typically normal at this step [15], [16]. When the level of a 

patient's D-dimer is three times higher than the cut-off, this is the point at which the VTE screening is 

triggered in that patient. Additionally, it has been claimed that a four-fold increase in the amount of D-

dimer is a good predictor of mortality in COVID-19 [14], [17], [18]. 

 

When a clot forms, the fibrin it forms is destroyed by the fibrinolytic system. The fibrin D-dimer is 

generated when the plasmin enzyme is activated; it consists of two fibrin D fragments. This points to the 

presence of a fragmented fibrin in the body's circulatory system. D-dimer indicates the initiation of the 

coagulation and fibrinolysis processes. The technical method for measuring D-dimer concentration is to use 

one of the several available commercial kits based on a monoclonal antibody [19]. In clinical practice, the 

D-dimer assay is typically used to rule out DVT and PE and to confirm the presence of DIC [20], [21]. 

Patients with severe VTE virtually universally show an increase in D-dimer levels [22]. D-dimer levels are 

known to be raised in both physiological and pathological states [23]. These states include pregnancy and 

cancer, inflammation, and surgery. It has been reported that the sensitivity of D-dimer kits ranges from 93% 

to 95% [24], while this varies widely depending on the brand. 

 

As a result, individuals who had COVID-19 had an increased risk of developing DVT, venous 

thromboembolism (VTE), and even the possibility of PE up to 25% [25]. Pathological episodes such as 

severe inflammation (cytokine storm, endothelial, and macrophage activation), diffuse intravascular 

coagulation (DIC), immobility, and hypoxia as a result of significant lung injury in COVID-19 might 

culminate in venous thromboembolic events [26]. Higher levels of D-dimer and lactate dehydrogenase were 

reported as indications of coagulopathy in COVID-19 infection [27]. 

 

Studies reveal that patients with COVID-19 have an increased risk of developing DVT and PE [25], [26], 

[28], [29]. A study that was carried out in hindsight on 143 individuals diagnosed with COVID-19 by [25] 

divided the patients into two groups: those with DVT and those without DVT. According to the data, the 

incidence of DVT was much higher in older patients. In addition, the amount of D-dimer was shown to be 

considerably greater in patients who were hospitalized with COVID-19 and DVT as opposed to patients 

who were hospitalized with COVID-19 but did not have DVT [25]. It is important to note that DVT was 

related to a bad prognosis as well as increased mortality rates. 

 

[30] conducted a meta-analysis to investigate whether the levels of D-dimer correlate with the severity of 

the disease. They used data from 3,343 participants from 12 different publications. Out of those, 2,801 had 

COVID-19, and 967 were considered to be severe cases. They found that the levels of D-dimer in severe 

COVID-19 patients were noticeably greater than those in mild patients. 
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Our study found that the serum D-dimer level was mildly correlated with mortality. An elevation in plasma 

d-dimer levels is the symptom of COVID-19 coagulopathy that is mentioned in the literature the most 

frequently. The association between increased D-dimer levels and prognosis has been the subject of a great 

number of studies [15], [31], [32]. 

 

[33] were among the first who reported that D-dimer and fibrin degradation products (FDP) were related to 

mortality. [32] also reported D-dimer has a fair degree of accuracy when it comes to predicting severe and 

fatal instances of COVID-19. They also reported that D-dimer demonstrated a high sensitivity but a 

somewhat low specificity for detecting VTE episodes that are related to COVID-19. 

 

In the long-term effect, [34] reported that up to 4 months after SARS-CoV-2 infection, 25.3% of patients 

demonstrated elevated D-dimer levels (>500 ng/mL). On the basis of univariate analysis, higher 

convalescent D-dimers were more prevalent in COVID-19 patients who were hospitalized and in patients 

older than 50 years (p <0.001). Moreover, they mentioned that extravascular pulmonary fibrinolysis may 

have a significant role in the genesis of increased D-dimers during COVID-19 recovery. Given growing 

results addressing the long COVID-19 syndrome and ongoing discussions regarding the appropriate 

duration of thromboprophylaxis in COVID-19 patients after discharge, characterizing these processes may 

have direct clinical importance. 

 

We also found that that the cut-off value for D-dimer to predict mortality to be 1.27 µg/dL. Our results are 

in line with previous studies that found the cut-off D-dimer value to predict mortality was varied between 

0.5 to 2.01 µg/dL [35- 40]. 

 

The study posed some limitations. Our subjects were enrolled from one single centre, so it is 

understandably small. Furthermore, the clinical course and outcomes may have been influenced by the 

degree and variety of severity, various comorbidities and treatment options, which were of course may alter 

the D-dimer levels. Moreover, D-dimer levels may have affected anticoagulant medication decisions, and 

vice versa. 

 

With over 500 prognostic models [41] for COVID-19 available in publications currently, the search to 

formulate the best outcome model for COVID-19 is still a long way. The majority of published prediction 

model studies have inadequate reporting and a high risk of bias, therefore their reported predictive 

performance is probably optimistic. Before clinical deployment, models with a low risk of bias should be 

evaluated, preferably through collaborative efforts that also investigate the heterogeneity of their 

performance across various populations and situations. 

 

5. CONCLUSION 

We found that in patients treated with COVID-19 in the ICU, the highest serum D-dimer level in the first 48 

hours is mildly correlated with mortality. At a 1.27 µg/dL level cut-off point, D-dimer level showed 84% 

sensitivity and 56% specificity for predicting intrahospital mortality. 
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Table 1. Subjects’ characteristics 

Variables N=176 

Age (years), mean±SD 56.44±14.69 

Sex, n(%) 

   Male 

   Female 

 

118 (67) 

58 (33) 

Body mass index (kg/m2), mean±SD 21.852.02 

ICU LOS (days), median (IQR) 5.50±6.00 

Hospital LOS (days), median (IQR) 7.50±8.75 

Serum D-dimer (µg/mL), mean±SD 4.46±3.90 



Sukawati, et.al, 2022                                                                                               Azerbaijan Medical Journal 

 

3944 
 

Serum C-reactive protein (mg/dL), mean±SD 146.01±104.11 

Serum Fibrinogen (mg/dL), mean±SD 478.6±201.46 

Serum IL-6 (pg/mL), mean±SD 28.88±24.88 

Outcome, n(%) 

   Non-survivors 

   Survivors 

 

126 (71.6) 

50 (28.4) 
SD: standard deviation; ICU: intensive care unit; LOS: length of stay; IL: interleukin  

 

Table 2. Correlation between observed variables and mortality 

Observed variables r* p 

Serum D-dimer 0.212 0.005 

Serum C-reactive protein 0.137 0.070 

Serum fibrinogen  0.040 0.602 

Serum IL-6 0.072 0.340 

IL: interleukin; R: Spearman’s rho 

 

Table 3. Cut-off point for D-dimer as a predictor of mortality from the ROC curve 

Cut-off point Sensitivity Specificity AUC CI95% p 

1.27 µg/dL 84% 56% 0.635 0.538-0.732 0.005 

 

 
Figure 1. ROC curve between D-dimer and mortality 
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