29. Thrombosis, DIC

Spontaneous primary thrombogenesis represents dysbalance between the system of hemocoagulation and fibrinolytic system that develops when some factors from these systems are missing (important is e.g. proportion of fibrinogen and plasminogen).
Secondary thrombosis can be a result of changed rheologic parameters (parameters of the blood flow) in the peripheral circulation causing stasis of blood and predominance of some pro-coagulation factors.

Thrombophilia - primary increase of blood coagulability
- deficiency of antithrombin, protein C and protein S
- all these deficiencies are responsible only for 10% of inherited thrombophilic states
- only in 1993 did Dahlbäck et al. describe resistance to the anticoagulation effect of activated protein C (APC) (inactivates Va and VIIIa)
- resistance to APC has high prevalence in population - responsible for up to 64% of venous thrombosis - it is of autosomal dominant heredity
- the changed gene for f. V which is responsible for resistance to APC was named as factor V Leiden (place of detection)
- in heterozygous subjects with resistance to APC the probability of thrombosis increases 5-10 times, in homozygous individuals up to 80 times
- resistance to APC can be induced by oral contraceptives - the probability of thrombosis is increased about 4 times and in women with factor V Leiden 35 times
- over 50% of pregnant women with resistance to APC had some thrombotic complication (e.g. thrombotisation of placenta), presenting an increaseed risk of abortion
- in ca 30% of thrombophilias the causative factors remain unknown 

Etiology of secondary thrombogenesis
- polycythemia - increased viscosity → slowing of the blood flow
- dehydration - increased viscosity (sy of "economic class" - dehydration + immobilization during lon-haul flights)
- immobilization (confined to bed due to some disease or working in a fixed standing position - stasis of blood in lower limbs
- varices
- elderly - usually with heart failure - low MV and slow blood flow in periphery
- use of contraceptives (development of resistance to APC)
- combination of these factors increases risk (old woman immobilized in hospital, dehydrated, with varices, chronic respiratory insufficiency (compensatory polycythemia) and heart failure = almost sure thrombogenesis - necessary daily ultrasound exam., lower limb bandage, chronic use of anticoagulation therapy - warfarin)
- the concept was described by Virchow (additional factors):
- injured t. intima (endothelium) - atherosclerosis, inflammation (phlebitis), ischemic injury - access to subendothelial collagen activates adhesion and aggregation of platelets
- effect of slow or turbulent blood flow - in atrial fibrillation, aneurysmas
- thrombogenic factors- carcinomas, postsurgical status, smoking, large burns

Development of thrombi
- embolisation
- dissolution of thrombus (fibrinolysis) - spontaneous or therapeutical - streptokinasis, cabikinasis (mainly in coronary and brain arteries)
- organization of thrombus - fibrotisation → definite obstruction
- recanalisation
- arterial thrombi → infarctions
- venous thrombi → venostasis → thrombophlebitis, phlebothrombosis → embolisation to lungs

Disseminated intravascular coagulation (DIC)
- formation of microthrombi in peripheral circulation

Etiology
● endothelial damage
- sepsis (gram-negative)
- hypoxia
-cardiac/pulmonary arrest
- shock - hemorrhagic, septic, cardiogenic, traumatic
- ARDS
- aortic aneurysms
● release of tissue thromboplastin
- trauma (surgery, burns, fat emboli)
- myocardial infarction
- malignancies (acute leukemia, carcinomas, sarcomas, pheochromocytoma)
- obstetric conditions - amniotic fluid embolism, abruptio placentae, eclampsia, retained placenta, septic abortion)
● factor X activation
- acute pancreatitis
- snake venom
- liver disease
● miscellaneous
- massive blood transfusion, hemolytic anemia
- anaphylaxis
- near-drowning
- hypothermia, malignant hyperthermia
- pulmonary embolism
- aspirin poisoning
- extracorporeal membrane oxygenation

Pathogenesis of DIC (manifestations)
- widespread hemorrhage - as a consequence of "consumptional coagulopathy"
- acrocyanosis, gangrene
- subarachnoid hemorrhage
- altered consciousness
- hematuria, oliguria, renal failure
- pulmonary infarctions
- ARDS (cyanosis, tachypnea, hypoxemia)
-endocrine disorders - hypothalamo-pituitary dysfunction





