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DIAGNOSTIC OF VENOUS 

THROMBOEMBOLISM 

… especially if only based on laboratory testing 





Laboratory Diagnostics of 

venous thromboembolism 





D-dimer outperforms all  

other putative biomarkers 





Plasma D-dimer measurement has been shown 

to allow the rapid exclusion of about 30% of 

patients undergoing evaluations for DVT from 

other expensive, time-consuming, and more 

risky diagnostic procedures. 









Diagnostic algorithms, including 

clinical assessment and D-dimer, 

have been validated in several trials 

for diagnosing venous 

thromboembolism. 
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Standardization issues 

• D-dimer exists in plasma as a complex variety of 

cross-linked fibrin derivatives of molecular weight in 

excess of 2x106 daltons, and rarely as free D-dimer. 

• Commercially available D-dimer kits differ in reactivity 

toward D-dimer, implying an international standard 

may be challenging. 

• Standardization of D-dimer assays has been under 

review of the Fibrinogen and DIC sub-committee of 

the International Society on thrombosis and 

Haemostasis (ISTH) for several years. 







A possible solution to these issues is to: 

- use a large number of samples from 

different clinical settings  

- to produce a stable freeze dried 

reference preparation  

- containing a high D-dimer concentration 

of heterogeneous species.  

 

- This material could be diluted to 

generate a range of D-dimer values and 

- constructing a consensus reference line 

for different commercial assays. 
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• Time elapsed since the thrombotic event. 

 D-dimer has a half life of ~6 hours with normal renal function. Patients with stabilised clots not undergoing 
active fibrin deposition and plasmin activation, may not give detectable D-dimer. 

• The initial size of the clot. 

 The larger the clot size, the higher the expected level of circulating D-dimer.  

• The rate of fibrinolysis.  

 Blood fibrinolysis is a regulated process in dynamic balance. Should any component be compromised 
(deficiency or dysfunction), the rate of fibrinolysis will be altered. 

• Alternative fibrin sites.  

 Fibrin may be present at alternative sites other than that suspected (atherosclerotic lesions, extravascular 
fibrin deposits, cancers can be encapsulated in a fibrin sheath, etc.). 

• Differing antibody specificity.  

 D-dimer assays are not alike - Depending on the commercial source, different antibodies have differing 
specificities for fibrinogen, fibrin and derivatives. There are still FDP assays calling themselves “D-dimer 
specific”. 
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SUMMARY RECOMMENDATIONS 

• The unit of measurement which is probably more in 
line with the International System (SI) is “μg/L,” 
which is also essentially the same as “ng/mL.” 
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SUMMARY RECOMMENDATIONS 

• The use of age-adjusted cutoffs should be further 
promoted for improving the clinical usefulness of D-
dimer testing in elderly patients with non-high 
clinical probability. 















Preanalytical variability 

• Venipuncture 

• Devices for specimen collection 

• Final concentration of the anticoagulant 

• Venous stasis 

• Haemolysis 



CASE REPORT: 

 

29/09/2010, sample collected at 8 AM 

- D-dimer: 5380 ng/mL 

 

29/09/2010, sample collected at 12 AM 

- D-dimer: 285 ng/mL 

 

EXPLANATION: 

First Sample HEMOLYZED!!! 





KEY ISSUES 

• Proteomics is a young field and there are only a handful of 

published examples applying proteomic analysis to venous 

thrombosis. 

• Definition of a fingerprint profile might be useful to assess the 

individual thrombotic risk and evaluate proteosome modifications in 

patients with venous thromboembolism. 

• The advent of high-throughput techniques might further help to 

understand the complex inter-relationships affecting the hemostatic 

balance. 

• There are still some problems to be solved, namely the transfer of 

basic research applications to the clinical practice and the impact of 

preanalytical variability. 


