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FIBRINOLYTIC  

SYSTEM 

 Activators: 

 Tissue plasminogen 
activator (tPA) 

 Urokinase plasminogen 
activator (uPA) 

 Inhibitors: 

 Plasminogen activator 
inhibitor-1 (PAI-1) 

 α2-antiplamin 



D-DIMER 

 Fibrin is formed as the end result of coagulation 

cascade activation 

 Fibrinolysis causes cleavage of fibrinogen, fibrin, 

and fibrin clot, yields FSP (FDP)  

 Only cleavage of fibrin clot (crosslinked fibrin) 

yields D-dimer  

 



CONDITIONS WITH ELEVATED D-DIMER 

 DIC 

 Thrombosis 

 Significant bleeding 

 Cirrhosis 

 Tumors (mucinous secreting adenocarcinomas) 



CURRENT AVAILABLE TESTS  

 

 Semi-quantitative FSP  

 Qualitative D-dimer  

 Semi-quantitative D-dimer  

 Quantitative D-dimer  

 



SEMI-QUANTITATIVE FSP 

 
 The first test developed (in the 

early 70’s)  

 Latex agglutination, FSP 

antibodies are bound on latex 

beads, if sample contains FSP, 

agglutination can be detected  

 Semi-quantitation:  

 Serial dilution of sample (1: 20 

through 1:640)   

 A positive result at 1:20 

corresponds to 20 μg/mL of 

fibrinogen equivalent units 

(FEU)  

 



SEMI-QUANTITATIVE FSP  

 Early generation FSP polyclonal antibodies cross-

react with fibrinogen 

 Must use serum or plasma in tubes with bovine 

thrombin (consumes fibrinogen) 

 Current FSP monoclonal antibodies do not cross 

react with fibrinogen 

 Can use plasma or serum  

 False-positive result with rheumatoid factor  

 Clinical application: DIC, hyperfibrinolysis  

 



QUALITATIVE D-DIMER 

 

 Monoclonal antibodies directed against D-dimer 
domain 

 More specific for in-vivo fibrin clot formation  

 Manual latex agglutination technique (as for 
FSP), plasma or serum sample: 

 Cut-off value: 0.5 μg/mL FEU  

 Semi-quantitative format: dilutions 1:2 through 1:16  

 Abnormal result in DIC 

 Normal result in primary fibrinolysis  

 False-positive result by rheumatoid factor  

 Sensitivity and specificity not significantly 
different from those of FSP for diagnosis of DIC  

 



QUANTITATIVE D-DIMER 

 

 Automated ELISA, immuno-turbidimetry 

 Increased in DIC (>0.66 μg/mL) 

 High negative predictive value for venous 

thromboembolism (VTE including DVT, PE): 

 <0.4 μg/mL, VTE can be ruled out  

 Very sensitive but not specific: high NPV/low PPV 

 



DIC 

 Concurrent activation of the coagulation (thrombin) 

and fibrinolysis (plasmin) with consumption of both 

factors and inhibitors 

 Secondary to sepsis, malignancy, obstetrical 

complications and massive tissue injury 

 Hyperfibrinolytic state: ↑ PT & PTT, 

thrombocytopenia, ↓ fibrinogen 

 Prothrombotic state: nl PT & PTT, nl/↑ fibrinogen, 

mild thrombocytopenia 



DIC 

 
 Semi-quantitative FSP: does not indicate clot formation 

 Qualitative and semi-quantitative D-dimer 

 May also be increased in resolving large vessel thrombosis, 

hematomas 

 Other tests: fibrinopeptide A, antithrombin and 

prothrombin fragment 1+2 (fibrinopeptide/prothrombin are 

normal in TTP) 

 Treatment:  

 Treat underlying conditions 

 Fulminant DIC: antithrombin concentrates 

 RBC, platelet concentrate 

 Fibrinogen<100mg/dL 

 FFP (15-20 mL/kg) and or cryoprecipitate (1 U/10kg) 

 

 



VENOUS THROMBOEMBOLISM (VTE): 

DVT & PE 

 Venous thrombosis in the legs (DVT): swollen, 

painful legs, pitting edema (can be subtle) 

 Major complication of DVT: PE: chest pain, 

dyspnea, anxiety, cyanosis, hemoptysis (2/3 of 

patients with PE are asymptomatic)  

 DVT: 48-182/100,000/year 

PE: 69-205/100,000/year  

 Risk of VTE: 0.5% by 50 y/o, 10.7% by 80 y/o  

 PE accounts for 5-10% of hospital deaths, 

mortality: 30% (untreated) and 8% (treated)  



VTE 

 Deep calf vein thrombosis: small thrombi, lower risk 
for serious PE 

 Proximal vein thrombosis (popliteal, femoral, and 
iliac): more serious risk for PE  

 50% of patients with DVT have PE 

 70% of patients with PE have DVT  

 ~30% of patients with suspected VTE are diagnosed 
with DVT and/or PE 

 Etiologies of VTE 
 Inherited: Factor V Leiden, prothrombin variant 20210, 

APS (ACA/LAC), ATIII deficiency, protein C/S deficiency 

 Acquired: Immobilization, trauma, pregnancy  

 Treatment:  
 Heparin, coumadin 

 Thrombolytics only for massive PE 





DVT: CLINICAL PREDICTION RULES & 

DIAGNOSTIC ALGORITHMS 



DVT: TESTING 

ADVANTAGES/DISADVANTAGES 

 Venography: sensitive, but invasive and        

time-consuming, only 25-35% of cases show DVT  

 Ultrasound: non-invasive, readily available, but 

not sensitive: requires repeated testing in 1 week  

 Quantitative D-dimer: sensitive, not specific 

 Insufficient specificity in the elderly (>80 years) or 

hospitalized patients 

 Taken separately, a low Wells score or a negative D 

dimer is insufficient to rule out DVT (4-5% with DVT) 

 A negative D-dimer test in conjunction with low 

clinical probability may effectively exclude DVT  

(0.4% with DVT) without the need for compression 

ultrasound 



PE: CLINICAL PREDICTION RULES & 

DIAGNOSTIC ALGORITHMS 



PE: TESTING ADVANTAGES/ 

DISADVANTAGES 

 Pulmonary angiography: sensitive, but invasive 

and time-consuming; positive in 25% of cases  

 Ventilation-perfusion (V/Q) scan: less invasive, 

but not sensitive (60-70% of cases non-diagnostic)  

 Quantitative D-dimer: sensitive 

 In cases of low clinical probability or if PE is unlikely, 

D dimer should be the next test because it may help 

guide the need for diagnostic imaging 


