Thrombosis
Blood circulation prevents accumulation of clotting factors.

Endothelial cells have thrombomodulin (binds thrombin, activates Protein C) and tissue 
plasminogen activator to promote fibrinolysis.
Antithrombin III inhibits serine proteases (IIa, IXa, Xa, XIa), and its effect is magnified 1000x 
by heparin.
Proteins C and S are Vitamin K-dependent proteins that bind to platelets.  Protein C is activated 
(“APC”) by endothelial thrombomodulin complexed with IIa.  Protein S floats free in the 
blood.  Protein S and Protein C combine to inactivate Va and VIIIa.  This only occurs on 
endothelium just adjacent to injury, because it requires thrombin + thrombomodulin.
Fibrinolytic system relies on plasminogen.  Plasminogen is activated by tissue plasminogen 
activator (TPA) and urokinase (UK).  TPA is released from endothelium and converts 
plasminogen to plasmin.  Plasmin cleaves fibrin clots into fragments.

α2-antiplasmin inhibits plasmin, and is incorporated into clots by Factor XIII to protect clots.
Estrogen and OC increase synthesis of factor VIII, vWF, and fibrinogen, so they are pro-coagulants.

Pregnancy has the exact same effects, and also decreases free protein S.
Factor V Leiden resists degradation by activated Protein C (APC).  So this is a congenital pro-
thrombotic mutation.  Heterozygotes have higher than normal chance of thromboembolism, 
expecially if taking OC.  Homozygotes have extremely high chance of thromboembolism.  

Factor V Leiden increases risk of venous thrombosis but not arterial thrombosis!

Diagnosis of Factor V Leiden is with the APC resistance assay.  

Use patient plasma plus Factor V deficient plasma plus APC.  The APTT time should 
increase a lot, but in Factor V Leiden it doesn’t increase.


Another similar mutation is 20210 mutation, which increases translation of prothrombin.  
As with Factor V Leiden, only the risk of venous thrombosis increases.  
Other mutations that predispose venous thrombosis
--Antithrombin III (which normally inactivates serine proteases). 

--Heterozygous Protein C or Protein S deficiency.  These can be congenital, but also acquired 
with Vitamin K or warfarin therapy.  Protein S deficiency also occurs in pregnancy and 
with estrogen therapy or OC.

Anti-phospholipid antibody syndrome
This is an acquired cause of both venous and arterial thrombosis.  These antibodies are not 
directed against phospholipids (i.e. platelet surfaces), but rather against proteins that 
normally bind to phospholipids.  So the platelet phospholipids have increased exposure 
to clotting proteins.  This will cause heavy thromboses, fetal loss, and thrombocytopenia 
(due to platelet activation/consumption).  


These antibodies are especially common in RA and SLE patients.

The APTT time will be prolonged because little phospholipid is used in the test.

The dilute Russell viper venom time (dRVVT) can also detect these antibodies.  The test 
will be prolonged in the presence of anti-phospholipid antibodies.
Elevated homocysteine
Homocysteine is elevated in folate or B12 deficiencies.  It increases the risk of both venous and 

arterial thromboses.  
Homocysteine induces tissue factor and damages endothelium, so it initiates coagulation.
Can be treated with folate and B12 supplements.
DIC
DIC is characterized by microvascular thromboses and consumption of platelets and coag factors, 
which causes bleeding.  So there is both clotting and bleeding.
DIC is caused by the release of coagulation activators (tissue factor, thrombin) into systemic 
circulation.  Fibrinogen, platelets, and other factors get consumed in clots.

Plasmin will digest the fibrin clots into fragments called “D-dimers.”
