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ABSTRACT: D-dimer, product degradation of fibrin, belongs to the most sensitive and specific markers in the diagnostics of 

thrombotic disorders, mainly acute PE and DVT. This leads to its measurement because of the high sensitivity in ruling out these 

conditions, thus reducing unnecessary imaging and improving patient management. The importance of D-dimer has been repeatedly 

said in various studies, notably during the COVID-19 pandemic, where it has been noted as an essential biomarker in the assessment 

of thrombotic complications, treatment strategy, and prognostic aspects of the patient. This literature review paper covers basic 

principles and measurements of D-dimer because of up-to-date knowledge on its clinical applications, limitations, and directions for 

potential future research.  

 

1. INTRODUCTION  

D-dimer is a small protein fragment present in the blood following plasminogen lysis of a blood clot. It has, over time, gained 

immense attention in clinical practice, especially in regard to thromboembolic disorders comprising venous thromboembolism 

(VTE), pulmonary embolism (PE), and acute aortic syndromes (AAS). The importance of D-dimer has been emphasized by the 

most recent studies following the COVID-19 outbreak, where it turned out to be one of the most important biomarkers in the 

diagnostic assessment of thrombotic complications, guidance on treatment choices, and prediction of outcomes for patients. D-dimer 

testing does not only have utility in traditional thrombotic disorders; it is also useful in special populations, such as pregnant women 

and suspected COVID-19 cases. An algorithm was proposed by Pol et al. (2019) to diagnose PE specifically for pregnant patients, 

which included D-dimer testing, thus overcoming the limitations of the traditional cutoffs based on the demographic uniqueness due 

to physiological changes. This in turn underlines, in general, the need for very tailored diagnostic approaches that take into account 

specific patient characteristics. 

In the infectious disease domain, the increase in D-dimer levels has been correlated with the increased risk of mortality for COVID-

19 patients by Poudel et al. (2021), thereby reinforcing this biomarker’s importance in the assessment of severity and decision-

making guidelines for treatment. Likewise, according to Berger et al. (2020), elevated D-dimer values among COVID-19 patients 

hint at bad clinical outcomes; thus, it requires that a close watch be kept and interventions be issued on time. As noted by Kabrhel 

et al. (2010), though, D-dimer testing is quite specific, whose specificity may be influenced by a series of clinical variables. The 

presence of comorbidities, recent surgeries, or other such conditions may easily elevate the D-dimer levels, thereby making the test 

results rather difficult to elicit implications. This is why the necessity has been emphasized for clinicians to focus on the broad 

clinical view when utilizing the D-dimer in diagnostic decision-making. She et al. (2019) noted that, while D-dimer could work in 

certain contexts, its role in diagnosing periprosthetic joint infections might not be as effective compared with other inflammatory 

markers. This shows the need for further research toward identifying more reliable biomarkers for specific conditions. 

Problems remain to be resolved in D-dimer testing, reflecting an actual need for future research to home in on reviewing testing 

protocols pertaining to D-dimer across diverse patient populations as well as clinical scenarios. He offers that further research to 

determine effectiveness in the diagnosis of thrombotic disorders among patients with recurrent events or complicating factors is 

necessary. Other authors suggest that in standardizing D-dimer assays and solving questions of preanalytical and postanalytical 

variables, test outcomes can be made much more reliable. Meanwhile, further research into combining D-dimer tests with emerging 

clinical prediction models will likely add more diagnostic accuracy in addition to good patient outcomes. Longitudinal research 

considering prognostic value deserves attention on the use of D-dimers as a biomarker in acute and chronic conditions. The author 

from above agrees with the idea that the integration of D-dimer testing offers improved diagnostic accuracy in detecting impending 

disease dynamics from newly developing disease states, but only if this is done in future research, as other arguments show. 

More recent research has established a relationship between levels of D-dimers and acute pulmonary embolism in COVID-19 

patients, suggesting that elevated D-dimer might be a prognostic factor for worse outcomes. The incidence of asymptomatic deep 

vein thrombosis in patients with COVID-19 pneumonia and high D-dimer appears to confirm the relevance of D-dimer 

determination in the clinician’s decision during pandemics. The assessment of D-dimer would enhance diagnostic precision in acute 
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aortic syndromes with a substantial misdiagnostic risk. Sensitivity is such that, combined with a clinical evaluation, it rules out 

aortic dissection (Linkins & Lapner, 2017). This could be advantageous on one side but detrimental on the other by not being specific 

to AAS; this underlines the necessity of a complete diagnostic approach (Linkins & Lapner, 2017; Nazerian et al., 2018). 

D-dimer is known to have prognostic value in thrombotic events, especially in patients with an unprovoked VTE history. Yu et al. 

have noted that the increase in D-dimer levels post-anticoagulant-therapy discontinuation corresponds with higher recurrence risks. 

Therefore, the authors commented that D-dimer testing might be useful in guiding the duration of anticoagulation status. As laid out 

by Douketis et al., the possibility of recurrence greatly depends on the timing and specific cut-off points for D-dimer testing. Besides, 

D-dimer has been suggested to play a role in pathophysiology in the context of long COVID, with the concept that pulmonary 

microvascular immuno-thrombosis may present a pathomechanistic explanation of persistent complaints after acute COVID-19 

disease (Poudel et al., 2021). Such novel research areas show that D-dimer has potential value in long-term complications as a 

biomarker, drawing interest from the point of view of its place in patient management. 

 

D-DIMER IN PULMONARY EMBOLISM DIAGNOSIS 

D-dimer is of paramount importance in the diagnosis of PE by virtue of his integration into clinical pathways. In their paper, Righini 

et al. (2014) validated an age-adjusted D-dimer cutoff; hence, according to their recommendation, for patients aged 50 years or 

more, the threshold has to be the result of multiplying ten by age. That increases the sensitivity of the test among aged patients who 

are at elevated risk for thromboembolic events compared to the general population, allowing a low rate of failure for missed 

diagnosis. This kind of fine-tuning in approaches serves to optimize resource utilization, saving from avoidable radiation due to 

imaging studies. 

It has just been further researched and proven by Kearon et al. (2019) that a D-dimer level of less than 1000 ng/mL efficiently 

excludes PE in patients with low pretest probability while that of less than 500 ng/mL is good enough in those with moderate pretest 

probability. This just underscores the fact that D-dimer testing additively to clinical assessment can increase diagnostic efficiency 

so much and in such a way as to improve outcomes for patients. 

Raja et al. (2015) have drawn attention to the difficulties of diagnosing PE, especially in low-risk populations, stressing the necessity 

of validated clinical prediction rules for guiding D-dimer testing. Sensitivity loss for PE and the resultant potential for overdiagnosis 

and unnecessary imaging among low-risk patients require judicious and appropriate approaches to D-dimer testing, which seem to 

go against the test’s use on the basis of only clinical context. The entire concept has been taken too far in the wrong direction. 

D-dimer proves to be an important biomarker in the diagnosis and management of VTE and PE. It is highlighted in the clinic 

guidelines that D-dimer testing results must be combined with the results of clinical assessment to achieve the highest efficiency of 

diagnosis in patients with different pretest probabilities of DVT (Bates et al., 2012). For those with a low pretest likelihood, testing 

D-dimer enables DVT to be ruled out; while those with a moderate probability ought to have a highly sensitive D-dimer test. This 

shows that the role of D-dimer is noninvasive, cost-effective, in avoiding unnecessary imaging because of the sensitivity and cost 

of imaging for venous thromboembolism. 

Besides, D-dimer levels play a sensitive role in the diagnostic process for PE due to highly prevalent nonspecific symptoms. 

Applying validated clinical prediction rules for the assessment of the pretest probability before the test with D-dimer and age-related 

thresholds is recommended for increased specificity. There are many reasons for elevated levels of D-dimers, independent of 

thrombophilia, and hence, testing approaches should be judicious (Balla et al., 2021).. 

                       

D-DIMER IN DEEP VEIN THROMBOSIS 

For DVT, Bates et al. 2012, advised D-dimer testing to be based on pretest probability of DVT using highly sensitive assays in low 

to moderate risk patients. This is in line with the principle of balancing diagnostic accuracy with the cost of healthcare. Kesieme et 

al. (2011) also stressed the need for combining D-dimer testing with structured algorithms to ensure timely diagnosis and treatment 

initiation in populations at risk of the disease development, especially among aged individuals. 

Another study by Douma et al. (2012) strengthened the concept of age-adjusted D-dimer levels for improving the diagnostic 

accuracy of DVT, emphasizing that this approach significantly increases the number of patients that can be safely ruled out for DVT 

and, therefore, imparts a reduction in unnecessary interventions. In spite of D-dimer testing now being widespread in a plethora of 

clinical scenarios, several knowledge gaps prevail. For example, a marked effect on the clinical utility might be made by the assay 

characteristics of D-dimer alone, but there lacks any standardization (Raja et al., 2015). The other issue is that there is very little 

understanding optimal D-dimer cutoff values for definite populations—now, the situation with COVID-19, where D-dimer levels' 

dynamics could be different from classical thrombotic conditions (Olson, 2015; Poudel et al., 2021).      

 

CONCLUSION 

D-dimer measurement has come to be an essential part of the triage and workup of thrombotic disorders, especially suspected PE 

and DVT. The use of age-adjusted cutoffs in this manner, with further refinement of specific algorithms based on the likely 

prevalence of disease by age group and taking into account pretest probability, can really make D-dimer testing useful. Sensitivity 
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aside, and given the view for more impact, the individual must take this into account with the community approach to diagnostic 

decision-making. With changing patterns within clinical practice, D-dimer holds prevalence as a frontline biomarker; therefore, 

there is a continued rationale for ongoing research and optimization for clinical value in improving patient care outcomes. 

Standardizing D-dimer assays for age-adjusted thresholds in different populations with long-term sequelae from postinfection 

sustained elevated levels would, therefore, be the line of future research allowing definite recommendations in decision rules. This 

would therefore greatly improve patient outcomes by specifically developing clinical pathways for management if the long-term 

implications were elevated D-dimer levels post-COVID-19 infection due to thrombotic complications. 
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